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SECTION 000101
PROJECT TITLE PAGE

PROJECT NAME:

          FIRE STATION 4

          CITY OF SALINA, KANSAS

ARCHITECT'S PROJECT NUMBER:  22003

          PROJECT LOCATION:

          EAST CRAWFORD STREET & MARKLEY ROAD

          SALINA, KANSAS 67401

OWNER:

          CITY OF SALINA

          300 WEST ASH STREET

          SALINA, KANSAS 67401

ARCHITECT:

          WSKF ARCHITECTS

          110 ARMOUR ROAD

          NORTH KANSAS CITY, MISSOURI 64116

END OF SECTION  000101
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SECTION 000102
PROJECT INFORMATION

PART 1  GENERAL

1.01 PROJECT IDENTIFICATION

A. Project Name:  ​​Salina Station #4 ​​, located at:  ​​East Crawford Street & Markley Road ​​.

B. Architect's Project Number:  22003.

C. The Owner, hereinafter referred to as Owner:  City of Salina, Kansas

1.02 PROJECT DESCRIPTION

A. Summary Project Description:

The Salina Fire Department is proposing to replace the existing Fire Station 4 with a new fire
station to be located at the Berkley Family Recreational Area. The apparatus bays will front
onto East Crawford with a public entrance envisioned off of Markley Road. The envisioned
station is to have 5, double-deep, drive through bays with living accommodations for fire crews.
Additionally, the new station will include a meeting room that can comfortably seat 30 in a
classroom (table & chair arrangement). The new station, will is 19,600 SF meeting all local and
state building requirements.

B. Contract Scope: ​Construction ​.

C. Contract Terms: Lump sum (fixed price, stipulated sum) ​​.

1.03 PROCUREMENT TIMETABLE

A. Pre- ​Bid ​ Briefing:  ​Thursday, September 26, 2024; 10:00 AM ​ at ​City/County Bldg, (300 W. Ash)
RM 107 ​.

B. Last Request for Substitution Due:  7 days prior to due date of bids.

C. Last Request for Information Due:  7 days prior to due date of bids.

D. ​​​​​​Bid ​​ Due Date: ​​10-17-2024 ​​, before ​​2 PM ​​ local time.

E. ​Bid ​ Opening: ​Same day ​, ​3 PM ​ local time.

F. ​Notice to Proceed ​: ​Within 60 days after due date ​.

G. ​Bids ​ May Not Be Withdrawn Until: ​60 days ​ after due date.

H. Contract Time:  To be stated in ​proposal ​.

I. The Owner reserves the right to change the schedule or terminate the entire procurement
process at any time.

1.04 PROCUREMENT DOCUMENTS

A. Availability of Documents:  Complete sets of procurement documents may be obtained:
1. From the following planroom:

     Salina Blue
    209 S Santa Fe Ave.
     Salina, KS 67401
     Online: salinablue.com

1.05 BID SECURITY

A. Bids shall be accompanied by a security deposit as follows:
1. Bid Bond ​of a sum no less than 5 percent of the Bid Amount ​ ​on AIA A310 Bid Bond Form ​.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION  000102
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SECTION 000103
PROJECT DIRECTORY

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Identification of project team members and their contact information.

1.02 OWNER:

A. Name:  City of Salina
Address Line 1:  ​​300 West Ash Street ​​.
City:  ​​Salina ​​.
State:  ​​Kansas ​​.
Zip Code:  ​​67401 ​​.

1.03 CONSULTANTS:

A. Architect:  Design Professional of Record.  All correspondence from the Contractor regarding
construction documents authored by Architect's consultants will be through this party, unless
alternate arrangements are mutually agreed upon at preconstruction meeting.
1. Company Name:  WSKF Architects.

Address Line 1:  ​​110 Armour Road ​​.
City:  ​​North Kansas City ​​.
State:  ​​Missouri ​​.
Zip Code:  ​​64116 ​​.
Telephone:  ​​(816) 300-4101 ​​.

2. Primary Contact:
Title:  ​​Principal ​​.
Name:  ​​Doug Boe ​​.
Email:  ​​dboe@wskfarch.com ​​.

B. Civil Engineering and Landscape Architecture Consultant:
1. Company Name:  ​KAW Valley Engineering, Inc. ​.

Address Line 1:  ​​1627 Sunflower Lane ​​.
City:  ​​Salina ​​.
State:  ​​Kansas ​​.
Zip Code:  ​​67401 ​​.
Telephone:  ​​(785) 823-3400 ​​.

2. Primary Contact:
Title:  Project Manager.
Name:  ​​Matt Rowe ​​.
Email:  ​​rowe@kveng.com ​​.

C. Structural Engineering Consultant:
1. Company Name:  ​Bob D. Campbell & Co. ​.

Address Line 1:  ​​4338 Belleview Ave. ​​.
City:  ​​Kansas City ​​.
State:  ​​Missouri ​​.
Zip Code:  ​​64111 ​​.
Telephone:  ​​(816) 531-4144 ​​.

2. Primary Contact:
Title:  ​​Principal ​​.
Name:  ​​Chris Boos ​​.
Email:  ​​CBoos@bdc-engrs.com ​​.

D. Mechanical Electrical and Plumbing Engineering Consultant:
1. Company Name:  ​PKMR Engineers ​.

Address Line 1:  ​​13300 W. 98th Street ​​.
City:  ​​Lenexa ​​.
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State:  ​​Kansas ​​.
Zip Code:  ​​66215 ​​.
Telephone:  ​​(913) 492-2400 ​​.

2. Primary Contact:
Title:  ​​Senior Engineer ​​.
Name:  ​​Steve Tobin ​​.
Email:  ​​steve.tobin@pkmreng.com ​​.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION  000103
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SECTION 000107
SEALS PAGE

PROJECT: SALINA FIRE STATION #4

PROJECT NUMBER:  22003

ARCHITECT:

     WSKF ARCHITECTS

     110 ARMOUR ROAD

     NORTH KANSAS CITY, MO 64116

CIVIL ENGINEER & LANDSCAPE ARCHITECT:

     KAW VALLEY ENGINEERING

     ADDRESS

     SALINA, KS 67401

STRUCTURAL ENGINEER:

     BOB D CAMPBELL & CO.

     4338 BELLEVIEW

     KANSAS CITY, MO 64111

MECHANICAL, ELECTRICAL & PLUMBING ENGINEER:

     PKMR ENGINEERS

     13300 W. 95TH STREET

     LENEXA, KS 64215

END OF SECTION  000107
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SECTION 000110
TABLE OF CONTENTS

PROCUREMENT AND CONTRACTING REQUIREMENTS

DIVISION 00 -- PROCUREMENT AND CONTRACTING REQUIREMENTS  

000101 - Project Title Page

000102 - Project Information

000103 - Project Directory

000107 - Seals Page

000110 - Table of Contents

001113 - Advertisement for Bids

002113 - Instructions to Bidders
AIA  A701 Instructions to Bidders

003100 - Available Project Information
Geotechnical Report

004000 - Procurement Forms and Supplements

004100 - Bid Form

004323 - Alternates Form

004336 - Proposed Subcontractors Form

005000 - Contracting Forms and Supplements
AIA  A310 Bid Bond
AIA  A312 Performance and Payment Bond
CSI 1.5C - Substitution Request During Bidding
CSI 3.1A - Substitution Request During Construction

005200 - Agreement Form
AIA  A101 Standard Form of Greement Between Owner and Contractor

007200 - General Conditions
AIA  A201 General Conditions of the Contract for Construction

007300 - Supplementary Conditions

SPECIFICATIONS

DIVISION 01 -- GENERAL REQUIREMENTS  

011000 - Summary

012000 - Price and Payment Procedures

012300 - Alternates

012500 - Substitution Procedures

013000 - Administrative Requirements

013216 - Construction Progress Schedule

014000 - Quality Requirements

014219 - Reference Standards

014533 - Code-Required Special Inspections

015000 - Temporary Facilities and Controls

015813 - Temporary Project Signage

016000 - Product Requirements

017000 - Execution and Closeout Requirements
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017800 - Closeout Submittals

017900 - Demonstration and Training

DIVISION 02 -- EXISTING CONDITIONS  

024100 - Demolition

DIVISION 03 -- CONCRETE  

033000 - Cast-in-Place Concrete

033511 - Concrete Floor Finishes

DIVISION 04 -- MASONRY  

042000 - Unit Masonry

042613 - Masonry Veneer

047200 - Cast Stone Masonry

DIVISION 05 -- METALS  

051200 - Structural Steel Framing

053100 - Steel Decking

054000 - Cold-Formed Metal Framing

054400 - Cold-Formed Metal Trusses

055000 - Metal Fabrications

055133 - Metal Ladders

DIVISION 06 -- WOOD, PLASTICS, AND COMPOSITES  

061000 - Rough Carpentry

062000 - Finish Carpentry

064100 - Architectural Wood Casework

068316 - Fiberglass Reinforced Paneling

DIVISION 07 -- THERMAL AND MOISTURE PROTECTION  

072100 - Thermal Insulation

072700 - Air Barriers

074646 - Fiber-Cement Siding

076200 - Sheet Metal Flashing and Trim

077200 - Roof Accessories

078400 - Firestopping

079200 - Joint Sealants

DIVISION 08 -- OPENINGS  

081113 - Hollow Metal Doors and Frames

081416 - Flush Wood Doors

083100 - Access Doors and Panels

083510 - Folding Panel Doors and Grilles

083613 - Sectional Doors

084313 - Aluminum-Framed Storefronts

085113 - Aluminum Windows

087100 - Door Hardware

088000 - Glazing
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088300 - Mirrors

DIVISION 09 -- FINISHES  

090561 - Common Work Results for Flooring Preparation

092116 - Gypsum Board Assemblies - USG

092216 - Non-Structural Metal Framing

093000 - Tiling

095100 - Acoustical Ceilings

095153 - Direct-Applied Acoustical Ceilings

096500 - Resilient Flooring

096566 - Resilient Athletic Flooring

096700 - Fluid-Applied Flooring

096813 - Tile Carpeting

097800 - Interior Wall Paneling

099113 - Exterior Painting

099123 - Interior Painting

099300 - Staining and Transparent Finishing

099600 - High-Performance Coatings

DIVISION 10 -- SPECIALTIES  

101100 - Visual Display Units

101423 - Panel Signage

102113.19 - Plastic Toilet Compartments

102600 - Wall and Door Protection

102800 - Toilet, Bath, and Laundry Accessories

105113 - Metal Lockers

105126 - Plastic Lockers

DIVISION 12 -- FURNISHINGS  

122400 - Window Shades

123553.13 - Metal Laboratory Casework

123600 - Countertops

DIVISION 21 -- FIRE SUPPRESSION  

210010 – FIRE SUPPRESSION PROVISIONS

210011 – BASIC FIRE SUPPRESSION MATERIALS AND METHODS

S210013 – PROJECT COORDINATION

210548 – VIBRATION/SEISMIC CONTROLS FOR PIPING/EQUIPMENT

211313 – WET PIPE FIRE PROTECTION SYSTEM (NFPA 13)

DIVISION 22 -- PLUMBING  

220010 – PLUMBING PROVISIONS

220011 – BASIC PLUMBING MATERIALS AND METHODS

220013 – PROJECT COORDINATION

220513 – COMMON MOTOR REQUIREMENTS FOR PLUMBING

 220523 – VALVES
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220548 – VIBRATION/SEISMIC CONTROLS FOR PLUMBING/EQUIPMENT

220700 – PLUMBING INSULATION

221000 – PLUMBING PIPING

221119 – DOMESTIC WATER PIPING SPECIALTIES

221319 – SANITARY WASTE PIPING SPECIALTIES

223300 – ELECTRIC WATER HEATERS

223400 – GAS WATER HEATERS

224000 – PLUMBING FIXTURES

DIVISION 23 -- HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC)  

230010 – MECHANICAL PROVISIONS

230011 – BASIC MECHANICAL MATERIALS AND METHODS

230013 – PROJECT COORDINATION

230513 – COMMON MOTOR REQUIREMENTS FOR HVAC SYSTEMS

230514 – MOTOR CONTROL AND EQUIPMENT DISCONNECTS

230593 – SYSTEM TESTING & BALANCING

230713 – DUCT INSULATION

230913 – PROGRAMMABLE THERMOSTATS

233113 – METAL DUCTS

233300 – AIR DUCT ACCESSORIES

233400 – HVAC FANS

233439 – HIGH VOLUME, LOW SPEED FANS

233713 – DIFFUSERS, REGISTERS, AND GRILLES

233750 – HVAC LOUVERS

237200 – ENERGY RECOVERY VENTILATORS

 238116 – MINI-SPLIT SYSTEMS

238127 – SPLIT SYSTEM FURNACES, EVAPORATORS AND CONDENSING UNITS

238305 – INFRARED HEATERS

DIVISION 26 -- ELECTRICAL  

260500 – ELECTRICAL PROVISIONS

260505 – PROJECT COORDINATION

260519 – WIRE AND CABLE

260520 – BASIC ELECTRICAL MATERIALS AND METHODS

260526 – GROUNDING

260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

260548 – VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

260550 – RACEWAYS AND BOXES

260553 – ELECTRICAL IDENTIFICATION

260923 – LIGHTING CONTROL DEVICES

260930 – DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM

262416 – PANELBOARDS

262726 – WIRING DEVICES
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262813 – FUSES

262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS

262913 – ENCLOSED CONTROLLERS

263213 – ENGINE GENERATORS

263600 – TRANSFER SWITCHES

264115 – SURGE PROTECTION DEVICES

265000 – LIGHTING

265100 – INTERIOR LIGHTING

265600 – EXTERIOR LIGHTING

DIVISION 27 -- COMMUNICATIONS  

270500 – COMMON WORK FOR COMMUNICATIONS

271100 – COMMUNICATIONS EQUIPMENT ROOM FITTINGS

271300 - COMMUNICATIONS CABLING AND EQUIPMENT

275150 – PAGING SYSTEM

DIVISION 28 -- ELECTRONIC SAFETY AND SECURITY  

280500 – COMMON WORK FOR ELECTRONIC SAFETY & SECURITY

280513 – CONDUCTORS/CABLES FOR ELECTRONIC SAFETY/SECURITY

283111 – DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

DIVISION 31 -- EARTHWORK  

END OF SECTION  000110
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SECTION 001113
ADVERTISEMENT FOR BIDS

FROM:

1.01 THE OWNER (HEREINAFTER REFERRED TO AS OWNER ):

1.02 DATE: ​SEPTEMBER 16, 2024 ​

1.03 TO:  POTENTIAL BIDDERS

A. Your firm is invited to submit an offer under seal to Owner for construction of a facility located at
the above address before 2 pm ​ time on the 17th day of October, 2024, for:

B. Project: Salina Station #4

C. Architect's Project Number:  22003.

D. Project Description: The Salina Fire Department is proposing to replace the existing Fire Station
4 with a new fire station to be located at the Berkley Family Recreational Area. The apparatus
bays will front onto East Crawford with a public entrance envisioned off of Markley Road. The
envisioned station is to have 5, double-deep, drive through bays with living accommodations for
fire crews. Additionally, the new station will include a meeting room that can comfortably seat
30 in a classroom (table & chair arrangement). The new station, will is 19,600 SF meeting all
local and state building requirements. .

E. Pre-Bid Briefing: [Thursday, September 26, 2024; 10:00 AM] at [City/County Bldg, (300 W. Ash)
RM 107 ].

F. Bid Documents for a Stipulated Sum ​ contract may be obtained from Salina Blue at 209 S Santa
Fe Ave.; Salina Kansas 67401 or online @ salinablue.com .

G. Bidders will be required to provide Bid security in the form of a ​Bid Bond of a sum no less than
5 percent of the Bid Amount ​.

H. Refer to other bidding requirements described in Document 002113 - Instructions to Bidders
and Document 003100 - Available Project Information.

I. Submit your offer on the Bid Form provided.  Bidders may supplement this form as appropriate.

END OF SECTION  001113
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SECTION 002113
INSTRUCTIONS TO BIDDERS

SUMMARY

1.01 SEE AIA A701, INSTRUCTIONS TO BIDDERS ​FOLLOWING THIS DOCUMENT ​.

1.02 DOCUMENT INCLUDES

A. Invitation
1. Bid Submission
2. Intent
3. Work Identified in Contract Documents

B. Bid Documents and Contract Documents
1. Definitions
2. Contract Documents Identification
3. Availability
4. Examination
5. Inquiries/Addenda
6. Product/Assembly/System Substitutions

C. Site Assessment
1. Site Examination
2. Prebid Conference

D. Bid Submission
1. Submission Procedure
2. Bid Ineligibility

E. Bid Enclosures/Requirements
1. Security Deposit
2. Consent of Surety
3. Performance Assurance
4. Insurance
5. Bid Form Requirements
6. Fees for Changes in the Work
7. Bid Form Signature
8. Additional Bid Information
9. Selection and Award of Alternates

F. Offer Acceptance/Rejection
1. Duration of Offer
2. Acceptance of Offer

1.03 RELATED DOCUMENTS

A. Document 001113 - Advertisement for Bids.

B. Document 003100 - Available Project Information.

C. Document 004336 - Proposed Subcontractors Form.

D. Document 004323 - Alternates Form.

E. Document 004373 - Proposed Schedule of Values Form.

F. Document 007300 - Supplementary Conditions:

INVITATION

2.01 BID SUBMISSION

A. Bids signed and under seal, executed, and dated will be received at the office of the Owner at
City/County Bldg, (300 W. Ash) City Clerks’ Office before 2:00 p.m. local  time on 10-17-2024.

B. Offers submitted after the above time will be returned to the bidder unopened.
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C. Submit required Supplements To Bid Forms within 24 hours after closing time for receiving
bids.

D. Offers will be opened publicly immediately after the time for receipt of bids.

2.02 INTENT

A. The intent of this Bid request is to obtain an offer to perform work to complete project named
Salina Station #4 for a Stipulated Sum contract, in accordance with Contract Documents.

2.03 WORK IDENTIFIED IN THE CONTRACT DOCUMENTS

A. Work of this proposed Contract comprises building construction, including general construction
Work.

B. Project Location:

2.04 CONTRACT TIME

A. Identify Contract Time in the Bid Form.  The completion date in the Agreement shall be the
Contract Time added to the commencement date.

BID DOCUMENTS AND CONTRACT DOCUMENTS

3.01 DEFINITIONS

A. Bid Documents:  Contract Documents supplemented with Invitation To Bid, Instructions to
Bidders, Information Available to Bidders, Bid Form Supplements To Bid Forms and
Appendices identified.

B. Contract Documents:  Defined in ​AIA A201 Article 1 ​ including issued Addenda.

C. Bid Amount:  Monetary sum identified by the Bidder in the Bid Form.

3.02 CONTRACT DOCUMENTS IDENTIFICATION

A. Contract Documents are identified as Owner's Project Number 22003, as prepared by
Architect, and with contents as identified in the Project Manual.

3.03 AVAILABILITY

A. Bid documents may be obtained at ​Salina Blue at 209 S Santa Fe Ave.; Salina Kansas 67401
or online @ salinablue.com ​.

3.04 EXAMINATION

A. Bid Documents may be viewed at the office of Owner.

B. Upon receipt of Bid Documents verify that documents are complete. Notify Architect should the
documents be incomplete.

C. Immediately notify Architect upon finding discrepancies or omissions in the Bid Documents.

3.05 INQUIRIES/ADDENDA

A. Direct questions to ​Doug Boe ​, ​email ​; ​dboe@wskfarch.com ​.

B. Addenda may be issued during the bidding period.  All Addenda become part of Contract
Documents.  Include resultant costs in the Bid Amount.

C. Verbal answers are not binding on any party.

D. Clarifications requested by bidders must be in writing not less than ​7 ​ days before date set for
receipt of bids.  The reply will be in the form of an Addendum, a copy of which will be forwarded
to known recipients ​​.

3.06 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS

A. General Requirements for Substitution Requests:
1. Project Manual establishes standards for products, assemblies, and systems.
2. Submit requests only for elements for which substitution is specifically allowed in the

Project Manual.
3. Provide sufficient information to determine acceptability of proposed substitutions.
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4. Provide complete information on required revisions to other work to accommodate each
proposed substitution.

B. Substitution Request Time Restrictions:
1. Where the Bid Documents stipulate a particular product, substitutions will be considered

up to 10 days before receipt of bids.

C. Substitution Request Form:
1. Submit substitution requests by completing CSI/CSC Form 1.5C - Substitution Request

(During the Bidding/Negotiating Stage).  See this form for additional information and
instructions.  Use only this form; other forms of submission are unacceptable.

D. Review and Acceptance of Request:
1. Architect may approve the proposed substitution and will issue an Addendum to known

bidders.
2. For approved substitutions, include representation of changes in the bid, if any, required in

the work and changes to Contract Time and Contract Sum to accommodate such
substitutions.  A later claim by the bidder for an addition to the Contract Time or Contract
Sum because of changes in work necessitated by use of substitutions will not be
considered.

E. See Section 012500 - Substitution Procedures for additional requirements.

SITE ASSESSMENT

4.01 SITE EXAMINATION

A. Examine the project site before submitting a bid.

B. The bidder may visit the site at any time during the bid period.

4.02 PREBID CONFERENCE

A. A bidders conference has been scheduled for 10:00 a.m. on the 26th day of September at the
location of City/County Bldg, 300 W. Ash RM 107.

B. All general contract bidders and suppliers are invited.

C. Representatives of Architect will be in attendance.

D. Information relevant to the Bid Documents will be recorded in an Addendum, issued to Bid
Document recipients.

BID SUBMISSION

5.01 SUBMISSION PROCEDURE

A. Bidders shall be solely responsible for the delivery of their bids in the manner and time
prescribed.

B. Submit one copy of the executed offer on the Bid Forms provided, signed and sealed with the
required security in a closed opaque envelope, clearly identified with bidder's name, project
name and Owner's name on the outside.

C. Double Envelope: Insert the closed and sealed Bid Form envelope ​ plus requested security
deposit, ​​ qualification forms ​​​ in a large opaque envelope and label this envelope as noted above.

D. Improperly completed information, irregularities in security deposit, may be cause not to open
the Bid Form envelope and declare the bid invalid or informal.

E. An abstract summary of submitted bids will be made available to all bidders following bid
opening.

5.02 BID INELIGIBILITY

A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain
arithmetical errors, erasures, alterations, or irregularities of any kind, may at the discretion of
the Owner, be declared unacceptable.

B. Bid Forms, Appendices, and enclosures that are improperly prepared may, at the discretion of
Owner, be declared unacceptable.
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C. Failure to provide security deposit, bonding or insurance requirements may, at the discretion of
Owner, be waived.

BID ENCLOSURES/REQUIREMENTS

6.01 SECURITY DEPOSIT

A. Bids shall be accompanied by a security deposit as follows:
1. Bid Bond ​of a sum no less than 5 percent of the Bid Amount ​​ on AIA A310 Bid Bond Form ​.

B. Endorse the Bid Bond in the name of the Owner as obligee, signed and sealed by the principal
(Contractor) and surety.

C. The security deposit will be returned after delivery to the Owner of the required Performance
and Payment Bond(s) by the accepted bidder.

D. Include the cost of bid security in the Bid Amount.

E. After a bid has been accepted, all securities will be returned to the respective bidders and other
requested enclosures.

F. If no contract is awarded, all security deposits will be returned.

6.02 CONSENT OF SURETY

A. Submit with the Bid.

6.03 PERFORMANCE ASSURANCE

A. Accepted Bidder:  Provide a Performance bond as described in 007300 - Supplementary
Conditions.

B. Include the cost of performance assurance bonds in the Bid Amount.

6.04 INSURANCE

A. Provide an executed "Undertaking of Insurance" on ​​a standard form provided by the insurance
company ​​ stating their intention to provide insurance to the bidder in accordance with the
insurance requirements of Contract Documents.

6.05 BID FORM REQUIREMENTS

A. Complete all requested information in the Bid Form and Appendices.

B. Taxes: Refer to Document ​​007300 - Supplementary Conditions ​​ for ​​additional information ​​.

6.06 FEES FOR CHANGES IN THE WORK

A. Include the fees for overhead and profit on own Work and Work by subcontractors, identified in
Document 007300 - Supplementary Conditions .

B. Include in the Bid Form, the fees proposed for subcontract work for changes (both additions
and deductions) in the Work.  Contractor shall apply fees as noted, to the subcontractor's gross
(net plus fee) costs on additional work.

6.07 BID FORM SIGNATURE

A. The Bid Form shall be signed by the bidder, as follows:
1. Sole Proprietorship:  Signature of sole proprietor in the presence of a witness who will also

sign.  Insert the words "Sole Proprietor" under the signature.  Affix seal.
2. Partnership:  Signature of all partners in the presence of a witness who will also sign.

 Insert the word "Partner" under each signature.  Affix seal to each signature.
3. Corporation:  Signature of a duly authorized signing officer(s) in their normal signatures.

 Insert the officer's capacity in which the signing officer acts, under each signature.  Affix
the corporate seal.  If the bid is signed by officials other than the president and secretary
of the company, or the president/secretary/treasurer of the company, a copy of the by-law
resolution of their board of directors authorizing them to do so, must also be submitted
with the Bid Form in the bid envelope.

4. Joint Venture:  Each party of the joint venture shall execute the Bid Form under their
respective seals in a manner appropriate to such party as described above, similar to the
requirements of a Partnership.
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6.08 ADDITIONAL BID INFORMATION

A. The lowest bidder will be requested to complete the Supplements To Bid Forms within 24 hours
after submission of bids.

B. Submit the following Supplements concurrent with bid submission:
1. Document ​004323 - Alternates Form ​:  Include the cost variation to the Bid Amount

applicable to the Work described in Section ​012300 ​.

C. Submit the following Supplements 24 hours after bid submission:
1. Document 004336 - Proposed Subcontractors Form:  Include the names of all

Subcontractors and the portions of the Work they will perform.
2. Document 004373 - Proposed Schedule of Values Form identifies the Bid Amount

segmented into portions as requested.

OFFER ACCEPTANCE/REJECTION

7.01 DURATION OF OFFER

A. Bids shall remain open to acceptance and shall be irrevocable for a period of sixty (60) days
after the bid closing date.

7.02 ACCEPTANCE OF OFFER

A. Owner reserves the right to accept or reject any or all offers.

B. After acceptance by Owner, Architect on behalf of Owner, will issue to the successful bidder, a
written Bid Acceptance.

END OF SECTION  002113
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BCDEFGHIJIIIKHLEMEDENMO
PIJQJRSTUUTVWRXYZ[\]V̂_RTVZ̀[U]R̂a]RSTUUTVWRb]c[Td]\]V̂_ReVUR̂a]RfdYgY_]URhYV̂deẐRXYZ[\]V̂_iRja]RSTUUTVWR
b]c[Td]\]V̂_RZYV_T_̂RYkR̂a]ReUl]d̂T_]\]V̂RYdRTVlT̂êTYVR̂YRmTUnRoV_̂d[ẐTYV_R̂YRSTUU]d_nR_[gg̀]\]V̂edpRTV_̂d[ẐTYV_R̂YR
mTUU]d_nR̂a]RmTURkYd\nReVUReVpRŶa]dRmTUUTVWRkYd\_iRja]RfdYgY_]URhYV̂deẐRXYZ[\]V̂_RZYV_T_̂RYkR̂a]R[V]q]Z[̂]URkYd\RYkR
rWd]]\]V̂Rm]̂s]]VR̂a]RtsV]dReVURhYV̂deẐYdReVUR̂aêRrWd]]\]V̂u_RvqaTmT̂_nRhYVUT̂TYV_RYkR̂a]RhYV̂deẐRwx]V]dènR
y[gg̀]\]V̂edpReVURŶa]dRhYVUT̂TYV_znRXdesTVW_nRyg]ZTkTZêTYV_nRè̀RrUU]VUenReVURè̀RŶa]dRUYZ[\]V̂_R]V[\]dê]URTVR
rd̂TZ̀]R{RYkR̂a]_]RoV_̂d[ẐTYV_i

PIJQ|RX]kTVT̂TYV_R_]̂RkYd̂aRTVR̂a]Rx]V]dèRhYVUT̂TYV_RYkR̂a]RhYV̂deẐRkYdRhYV_̂d[ẐTYVnRYdRTVRŶa]dRfdYgY_]URhYV̂deẐR
XYZ[\]V̂_Regg̀pR̂YR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ}RrUU]VUeRed]RsdT̂̂]VRYdRWdegaTZRTV_̂d[\]V̂_RT__[]URmpR̂a]RrdZaT̂]ẐnRsaTZanRmpReUUT̂TYV_nRU]̀]̂TYV_nRZ̀edTkTZêTYV_nRYdR
ZYdd]ẐTYV_nR\YUTkpRYdRTV̂]dgd]̂R̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ~RrRSTURT_ReRZY\g̀]̂]ReVURgdYg]d̀pR]q]Z[̂]URgdYgY_èR̂YRUYR̂a]R�Yd�RkYdR̂a]R_[\_R_̂Tg[̀ê]UR̂a]d]TVnR_[m\T̂̂]URTVR
eZZYdUeVZ]RsT̂aR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ�Rja]RSe_]RSTURT_R̂a]R_[\R_̂ê]URTVR̂a]RSTURkYdRsaTZaR̂a]RSTUU]dRYkk]d_R̂YRg]dkYd\R̂a]R�Yd�RU]_ZdTm]URTVR̂a]RSTUUTVWR
XYZ[\]V̂_nR̂YRsaTZaR�Yd�R\epRm]ReUU]URYdRU]̀]̂]URmpR_[\_R_̂ê]URTVRr̀ ]̂dVê]RSTU_i

PIJQ�RrVRr̀ ]̂dVê]RSTURwYdRr̀ ]̂dVê]zRT_ReVRe\Y[V̂R_̂ê]URTVR̂a]RSTUR̂YRm]ReUU]UR̂YRYdRU]U[Ẑ]URkdY\nRYdR̂aêRUY]_RVŶR
ZaeVW]nR̂a]RSe_]RSTURTkR̂a]RZYdd]_gYVUTVWRZaeVW]RTVR̂a]R�Yd�nRe_RU]_ZdTm]URTVR̂a]RSTUUTVWRXYZ[\]V̂_nRT_ReZZ]ĝ]Ui

PIJQ�RrR�VT̂RfdTZ]RT_ReVRe\Y[V̂R_̂ê]URTVR̂a]RSTURe_ReRgdTZ]Rg]dR[VT̂RYkR\]e_[d]\]V̂RkYdR\ê]dTè_nR]c[Tg\]V̂nRYdR_]dlTZ]_nR
YdReRgYd̂TYVRYkR̂a]R�Yd�nRe_RU]_ZdTm]URTVR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ�RrRSTUU]dRT_ReRg]d_YVRYdR]V̂T̂pRsaYR_[m\T̂_ReRSTUReVURsaYR\]]̂_R̂a]Rd]c[Td]\]V̂_R_]̂RkYd̂aRTVR̂a]RSTUUTVWR
XYZ[\]V̂_i

PIJQ�RrRy[m�mTUU]dRT_ReRg]d_YVRYdR]V̂T̂pRsaYR_[m\T̂_ReRmTUR̂YReRSTUU]dRkYdR\ê]dTè_nR]c[Tg\]V̂nRYdR̀emYdRkYdReRgYd̂TYVRYkR
â]R�Yd�i

BCDEFGHI|III�EKKHC�OICH�CHOHMDBDENMO
PI|QJRSpR_[m\T̂̂TVWReRSTUnR̂a]RSTUU]dRd]gd]_]V̂_R̂aê�

QJ â]RSTUU]dRae_Rd]eUReVUR[VU]d_̂eVU_R̂a]RSTUUTVWRXYZ[\]V̂_�
Q| â]RSTUU]dR[VU]d_̂eVU_RaYsR̂a]RSTUUTVWRXYZ[\]V̂_Rd]̀ê]R̂YRŶa]dRgYd̂TYV_RYkR̂a]RfdY�]ẐnRTkReVpnRm]TVWRmTUR

ZYVZ[dd]V̂̀pRYdRgd]_]V̂̀pR[VU]dRZYV_̂d[ẐTYV�
Q} â]RSTURZY\g̀T]_RsT̂aR̂a]RSTUUTVWRXYZ[\]V̂_�
Q~ â]RSTUU]dRae_RlT_T̂]UR̂a]R_T̂]nRm]ZY\]Rke\T̀TedRsT̂aR̀YZèRZYVUT̂TYV_R[VU]dRsaTZaR̂a]R�Yd�RT_R̂YRm]R

g]dkYd\]UnReVURae_RZYdd]̀ê]UR̂a]RSTUU]du_RYm_]dlêTYV_RsT̂aR̂a]Rd]c[Td]\]V̂_RYkR̂a]RfdYgY_]URhYV̂deẐR
XYZ[\]V̂_�

Q� â]RSTURT_Rme_]UR[gYVR̂a]R\ê]dTè_nR]c[Tg\]V̂nReVUR_p_̂]\_Rd]c[Td]URmpR̂a]RSTUUTVWRXYZ[\]V̂_RsT̂aY[̂R
]qZ]ĝTYV�ReVU

Q� â]RSTUU]dRae_Rd]eUReVUR[VU]d_̂eVU_R̂a]RgdYlT_TYV_RkYdR̀Tc[TUê]URUe\eW]_nRTkReVpnR_]̂RkYd̂aRTVR̂a]RkYd\RYkR
rWd]]\]V̂Rm]̂s]]VR̂a]RtsV]dReVURhYV̂deẐYdi

BCDEFGHI}III�EKKEM�IKNF��HMDO
PI}QJIK�����������
PI}QJQJRSTUU]d_R_aè̀RYm̂eTVRZY\g̀]̂]RSTUUTVWRXYZ[\]V̂_nRe_RTVUTZê]URm]̀YsnRkdY\R̂a]RT__[TVWRYkkTZ]RU]_TWVê]URTVR̂a]R
eUl]d̂T_]\]V̂RYdRTVlT̂êTYVR̂YRmTUnRkYdR̂a]RU]gY_T̂R_[\nRTkReVpnR_̂ê]UR̂a]d]TVi
������� ¡¢£¤¥¦¢§̈�£¢�§¢©ª¢¡«��¬¦¢¥¡©§� ¡¦¢£¤§ ¢§� ¡­®¬� ̄¤°«¦¢®�®¡°¢�¤®ª¦¢¤°¢¤ £¡°¢«¡ £¤�¢±���¡°§¢§£�¬¬¢¤© ���¢±�����²¢
³¤�̈«¡� §́µ

STUUTVWRXYZ[\]V̂RrZZ]__�RRyèTVeRS̀[]R¶¶hnR·̧¹RyRyeV̂eRº]Rrl]nRyèTVenR»yR¼½¾̧¿nR½{À�{·½�¼¿{·nR
â̂g_�ÁÁ_èTVem̀[]iZY\�RkYdRc[]_̂TYV_RZè̀RYdR]\eT̀RXY[WRSY]nR{¿¼�Â̧ �̧¾¿̧¿RÁRUmY]Ãs_�kedZaiZY\RR
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BCDEFEGHIJKHLMNOPLMQHQMRSTPUHTVWXXHYMHLMZOJQMQHUSH[PQQMLTH\VSHTOY]PUHWHYSJWHZPQMH[PQHWJQHLMUOLJHUVMHRWRMLH[PQQPĴH
_S̀O]MJUTHPJĤSSQH̀SJQPUPSJH\PUVPJHUMJHQWKTHWZUMLHLM̀MPRUHSZH[PQTaHbVMH̀STUHUSHLMRXẀMH]PTTPĴHSLHQW]ŴMQHRWRMLH
QS̀O]MJUTH\PXXHYMHQMQÒUMQHZLS]HUVMHQMRSTPUaHIH[PQQMLHLM̀MPcPĴHWHdSJULẀUHW\WLQH]WKHLMUWPJHUVMHRWRMLH[PQQPĴH
_S̀O]MJUTeHWJQHUVMH[PQQMLfTHQMRSTPUH\PXXHYMHLMZOJQMQa

BCDEFEDH[PQQPĴH_S̀O]MJUTH\PXXHJSUHYMHPTTOMQHQPLM̀UXKHUSHgOYhYPQQMLTHOJXMTTHTRM̀PZP̀WXXKHSZZMLMQHPJHUVMHWQcMLUPTM]MJUHSLH
PJcPUWUPSJHUSHYPQeHSLHPJHTORRXM]MJUWLKHPJTULÒUPSJTHUSHYPQQMLTa

BCDEFEiH[PQQMLTHTVWXXHOTMH̀S]RXMUMH[PQQPĴH_S̀O]MJUTHPJHRLMRWLPĴH[PQTaHjMPUVMLHUVMHk\JMLHJSLHIL̀VPUM̀UHWTTO]MTH
LMTRSJTPYPXPUKHZSLHMLLSLTHSLH]PTPJUMLRLMUWUPSJTHLMTOXUPĴHZLS]HUVMHOTMHSZHPJ̀S]RXMUMH[PQQPĴH_S̀O]MJUTa

BCDEFElHbVMH[PQQPĴH_S̀O]MJUTH\PXXHYMHWcWPXWYXMHZSLHUVMHTSXMHROLRSTMHSZHSYUWPJPĴH[PQTHSJHUVMHmSLnaHjSHXP̀MJTMHSLĤLWJUHSZH
OTMHPTH̀SJZMLLMQHYKHQPTULPYOUPSJHSZHUVMH[PQQPĴH_S̀O]MJUTa

BCDEGCopqrsrtuvrpwCpxCywvzx{xzvuvrpwCpsC|rqqrw}C~pt��zwv�
BCDEGEFHbVMH[PQQMLHTVWXXH̀WLMZOXXKHTUOQKHUVMH[PQQPĴH_S̀O]MJUTeHTVWXXHM�W]PJMHUVMHTPUMHWJQHXS̀WXH̀SJQPUPSJTeHWJQHTVWXXH
JSUPZKHUVMHIL̀VPUM̀UHSZHMLLSLTeHPJ̀SJTPTUMJ̀PMTeHSLHW]YP̂OPUPMTHQPT̀ScMLMQHWJQHLMNOMTUH̀XWLPZP̀WUPSJHSLHPJUMLRLMUWUPSJH
ROLTOWJUHUSHgM̀UPSJH�a�a�a

BCDEGEGH�MNOMTUTHZSLH̀XWLPZP̀WUPSJHSLHPJUMLRLMUWUPSJHSZHUVMH[PQQPĴH_S̀O]MJUTHTVWXXHYMHTOY]PUUMQHYKHUVMH[PQQMLHPJH\LPUPĴH
WJQHTVWXXHYMHLM̀MPcMQHYKHUVMHIL̀VPUM̀UHWUHXMWTUHTMcMJHQWKTHRLPSLHUSHUVMHQWUMHZSLHLM̀MPRUHSZH[PQTaH
����������������������������������������������������������������������������������������������������������������������������
�������������������������������� ¡

HH

BCDEGEDH¢SQPZP̀WUPSJTHWJQHPJUMLRLMUWUPSJTHSZHUVMH[PQQPĴH_S̀O]MJUTHTVWXXHYMH]WQMHYKHIQQMJQO]aH¢SQPZP̀WUPSJTHWJQH
PJUMLRLMUWUPSJTHSZHUVMH[PQQPĴH_S̀O]MJUTH]WQMHPJHWJKHSUVMLH]WJJMLHTVWXXHJSUHYMHYPJQPĴeHWJQH[PQQMLTHTVWXXHJSUHLMXKHORSJH
UVM]a

BCDEDC£�¤�vrv�vrpw�
BCDEDEFHbVMH]WUMLPWXTeHRLSQÒUTeHWJQHMNOPR]MJUHQMT̀LPYMQHPJHUVMH[PQQPĴH_S̀O]MJUTHMTUWYXPTVHWHTUWJQWLQHSZHLMNOPLMQH
ZOJ̀UPSJeHQP]MJTPSJeHWRRMWLWJ̀MeHWJQHNOWXPUKHUSHYMH]MUHYKHWJKHRLSRSTMQHTOYTUPUOUPSJa

BCDEDEGC£�¤�vrv�vrpwC¥xptz��
BCDEDEGEFHmLPUUMJHLMNOMTUTHZSLHTOYTUPUOUPSJTHTVWXXHYMHLM̀MPcMQHYKHUVMHIL̀VPUM̀UHWUHXMWTUHUMJHQWKTHRLPSLHUSHUVMHQWUMHZSLHLM̀MPRUH
SZH[PQTaH�MNOMTUTHTVWXXHYMHTOY]PUUMQHPJHUVMHTW]MH]WJJMLHWTHUVWUHMTUWYXPTVMQHZSLHTOY]PUUPĴH̀XWLPZP̀WUPSJTHWJQH
PJUMLRLMUWUPSJTHPJHgM̀UPSJH�a�a�a

BCDEDEGEGH[PQQMLTHTVWXXHTOY]PUHTOYTUPUOUPSJHLMNOMTUTHSJHWHgOYTUPUOUPSJH�MNOMTUH¦SL]HPZHSJMHPTHRLScPQMQHPJHUVMH[PQQPĴH
_S̀O]MJUTa

BCDEDEGEDH§ZHWHgOYTUPUOUPSJH�MNOMTUH¦SL]HPTHJSUHRLScPQMQeHLMNOMTUTHTVWXXHPJ̀XOQMḦ©ªHUVMHJW]MHSZHUVMH]WUMLPWXHSLHMNOPR]MJUH
TRM̀PZPMQHPJHUVMH[PQQPĴH_S̀O]MJUT«Ḧ�ªHUVMHLMWTSJHZSLHUVMHLMNOMTUMQHTOYTUPUOUPSJ«Ḧ�ªHWH̀S]RXMUMHQMT̀LPRUPSJHSZHUVMH
RLSRSTMQHTOYTUPUOUPSJHPJ̀XOQPĴHUVMHJW]MHSZHUVMH]WUMLPWXHSLHMNOPR]MJUHRLSRSTMQHWTHUVMHTOYTUPUOUMeHRMLZSL]WJ̀MHWJQHUMTUH
QWUWeHWJQHLMXMcWJUHQLW\PĴT«HWJQḦ¬ªHWJKHSUVMLHPJZSL]WUPSJHJM̀MTTWLKHZSLHWJHMcWXOWUPSJaHbVMHLMNOMTUHTVWXXHPJ̀XOQMHWH
TUWUM]MJUHTMUUPĴHZSLUVH̀VWĴMTHPJHSUVMLH]WUMLPWXTeHMNOPR]MJUeHSLHSUVMLHRSLUPSJTHSZHUVMHmSLneHPJ̀XOQPĴH̀VWĴMTHPJHUVMH
\SLnHSZHSUVMLH̀SJULẀUTHSLHUVMHP]RẀUHSJHWJKH­LS®M̀UHdMLUPZP̀WUPSJTḦTÒVHWTH̄°°_ªeHUVWUH\PXXHLMTOXUHZLS]HPJ̀SLRSLWUPSJHSZH
UVMHRLSRSTMQHTOYTUPUOUPSJa

BCDEDEDHbVMHYOLQMJHSZHRLSSZHSZHUVMH]MLPUHSZHUVMHRLSRSTMQHTOYTUPUOUPSJHPTHORSJHUVMHRLSRSTMLaHbVMHIL̀VPUM̀UfTHQM̀PTPSJHSZH
WRRLScWXHSLHQPTWRRLScWXHSZHWHRLSRSTMQHTOYTUPUOUPSJHTVWXXHYMHZPJWXa

BCDEDEiH§ZHUVMHIL̀VPUM̀UHWRRLScMTHWHRLSRSTMQHTOYTUPUOUPSJHRLPSLHUSHLM̀MPRUHSZH[PQTeHTÒVHWRRLScWXHTVWXXHYMHTMUHZSLUVHPJHWJH
IQQMJQO]aHIRRLScWXTH]WQMHPJHWJKHSUVMLH]WJJMLHTVWXXHJSUHYMHYPJQPĴeHWJQH[PQQMLTHTVWXXHJSUHLMXKHORSJHUVM]a
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BCDEDEFGHIGJKLJMNMKMNIOJGPNQQGLRGSIOJNTRURTGVWMRUGMXRGYIOMUVSMGVPVUTGKOQRJJGJZRSNWNSVQQ[GZUI\NTRTGWIUGNOGMXRGYIOMUVSMG
]ISK̂ ROMJ_

BCDÈCabbcdbe
BCDÈEfGgTTROTVGPNQQGLRGMUVOĴNMMRTGMIGhNTTRUJGiOIPOGL[GMXRGNJJKNOjGIWWNSRGMIGXV\RGURSRN\RTGSÎ ZQRMRGhNTTNOjG
]ISK̂ ROMJ_
klmnopqrstuvwxtyzputqyt{|ts}qo~xtws{yorsxtuvyrtyors��~qr�v�}xt�q�s�tpv�|xtv�tvrus�t}sruvnt�nnsmnqtwo~~t{str�qmy}orrsn��

GG

BCDÈE�GgTTROTVGPNQQGLRGV\VNQVLQRGPXRURGhNTTNOjG]ISK̂ ROMJGVURGIOGWNQR_

BCDÈEDGgTTROTVGPNQQGLRGNJJKRTGOIGQVMRUGMXVOGWIKUGTV[JGZUNIUGMIGMXRGTVMRGWIUGURSRNZMGIWGhNTJ�GR�SRZMGVOGgTTROTK̂ G
PNMXTUVPNOjGMXRGUR�KRJMGWIUGhNTJGIUGIORGPXNSXGNOSQKTRJGZIJMZIOR̂ROMGIWGMXRGTVMRGWIUGURSRNZMGIWGhNTJ_

BCDÈÈG�UNIUGMIGJKL̂ NMMNOjGVGhNT�GRVSXGhNTTRUGJXVQQGVJSRUMVNOGMXVMGMXRGhNTTRUGXVJGURSRN\RTGVQQGgTTROTVGNJJKRT�GVOTGMXRG
hNTTRUGJXVQQGVSiOIPQRTjRGMXRNUGURSRNZMGNOGMXRGhNT_

a������C̀CCC�������C����������
BC̀EfC��c�e�e���dC��C��b�
BC̀EfEfGhNTJGJXVQQGLRGJKL̂ NMMRTGIOGMXRGWIÛJGNOSQKTRTGPNMXGIUGNTROMNWNRTGNOGMXRGhNTTNOjG]ISK̂ ROMJ_

BC̀EfE�GgQQGLQVOiJGIOGMXRGLNTGWIÛGJXVQQGLRGQRjNLQ[GR�RSKMRT_G�VZRUGLNTGWIÛJGJXVQQGLRGR�RSKMRTGNOGVGOIO RUVJVLQRĜRTNK̂ _

BC̀EfEDG¡K̂JGJXVQQGLRGR�ZURJJRTGNOGLIMXGPIUTJGVOTGOK̂LRUJ�GKOQRJJGOIMRTGIMXRUPNJRGIOGMXRGLNTGWIÛ_G¢OGSVJRGIWGTNJSURZVOS[�GMXRG
V̂IKOMGROMRURTGNOGPIUTJGJXVQQGjI\RUO_

BC̀EfÈG£TNMJGMIGROMUNRJĜVTRGIOGZVZRUGLNTGWIÛJĜKJMGLRGNONMNVQRTGL[GMXRGJNjORUGIWGMXRGhNT_

BC̀EfEFGgQQGUR�KRJMRTGgQMRUOVMRJGJXVQQGLRGLNT_G¢WGOIGSXVOjRGNOGMXRGhVJRGhNTGNJGUR�KNURT�GROMRUG¤HIGYXVOjR¤GIUGVJGUR�KNURTGL[G
MXRGLNTGWIÛ_

BC̀EfE¥G¦XRURGMPIGIUĜIURGhNTJGWIUGTRJNjOVMRTGZIUMNIOJGIWGMXRG¦IUiGXV\RGLRROGUR�KRJMRT�GMXRGhNTTRUĜV[�GPNMXIKMG
WIUWRNMKURGIWGMXRGLNTGJRSKUNM[�GJMVMRGMXRGhNTTRU§JGURWKJVQGMIGVSSRZMGVPVUTGIWGQRJJGMXVOGMXRGSÎ LNOVMNIOGIWGhNTJGJMNZKQVMRTGL[G
MXRGhNTTRU_G̈XRGhNTTRUGJXVQQGORNMXRUĜViRGVTTNMNIOVQGJMNZKQVMNIOJGIOGMXRGLNTGWIÛGOIUG�KVQNW[GMXRGhNTGNOGVO[GIMXRUĜVOORU_

BC̀EfE©G£VSXGSIZ[GIWGMXRGhNTGJXVQQGJMVMRGMXRGQRjVQGOV̂RGVOTGQRjVQGJMVMKJGIWGMXRGhNTTRU_GgJGZVUMGIWGMXRGTISK̂ ROMVMNIOG
JKL̂ NMMRTGPNMXGMXRGhNT�GMXRGhNTTRUGJXVQQGZUI\NTRGR\NTROSRGIWGNMJGQRjVQGVKMXIUNM[GMIGZRUWIÛGMXRG¦IUiGNOGMXRGªKUNJTNSMNIOG
PXRURGMXRG�UIªRSMGNJGQISVMRT_G£VSXGSIZ[GIWGMXRGhNTGJXVQQGLRGJNjORTGL[GMXRGZRUJIOGIUGZRUJIOJGQRjVQQ[GVKMXIUN«RTGMIGLNOTGMXRG
hNTTRUGMIGVGSIOMUVSM_GgGhNTGL[GVGSIUZIUVMNIOGJXVQQGWKUMXRUGOV̂RGMXRGJMVMRGIWGNOSIUZIUVMNIOGVOTGXV\RGMXRGSIUZIUVMRGJRVQG
VWWN�RT_GgGhNTGJKL̂ NMMRTGL[GVOGVjROMGJXVQQGXV\RGVGSKUUROMGZIPRUGIWGVMMIUOR[GVMMVSXRT�GSRUMNW[NOjGMXRGVjROM§JGVKMXIUNM[GMIG
LNOTGMXRGhNTTRU_

BC̀EfE¬GgGhNTTRUGJXVQQGNOSKUGVQQGSIJMJGVJJISNVMRTGPNMXGMXRGZURZVUVMNIOGIWGNMJGhNT_

BC̀E�C��bC�c­®���̄
BC̀E�EfG£VSXGhNTGJXVQQGLRGVSSÎ ZVONRTGL[GMXRGWIQQIPNOjGLNTGJRSKUNM[°
klmys�rtrust�v�}tqmntq}vzmrtv�t{ontyspz�or|��

g¢gGg±²³ ́³²³GhNTGhIOTGG

BC̀E�E�G̈XRGhNTTRUGZQRTjRJGMIGROMRUGNOMIGVGYIOMUVSMGPNMXGMXRGµPORUGIOGMXRGMRÛJGJMVMRTGNOGMXRGhNTGVOTGJXVQQ�GNWGUR�KNURT�G
WKUONJXGLIOTJGSI\RUNOjGMXRGWVNMXWKQGZRUWIÛVOSRGIWGMXRGYIOMUVSMGVOTGZV[̂ ROMGIWGVQQGILQNjVMNIOJGVUNJNOjGMXRURKOTRU_G¡XIKQTG
MXRGhNTTRUGURWKJRGMIGROMRUGNOMIGJKSXGYIOMUVSMGIUGWVNQGMIGWKUONJXGJKSXGLIOTJGNWGUR�KNURT�GMXRGV̂IKOMGIWGMXRGLNTGJRSKUNM[GJXVQQG
LRGWIUWRNMRTGMIGMXRGµPORUGVJGQN�KNTVMRTGTV̂VjRJ�GOIMGVJGVGZROVQM[_G¢OGMXRGR\ROMGMXRGµPORUGWVNQJGMIGSÎ ZQ[GPNMXG¡RSMNIOG¶_́�G
MXRGV̂IKOMGIWGMXRGLNTGJRSKUNM[GJXVQQGOIMGLRGWIUWRNMRTGMIGMXRGµPORU_
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BCDEFEGHIJHKHLMNOPQHRSTUHVLHNOWMVNOUHKLHRVUHLOXMNVPQYHVPHLZK[[HROH\NVPPOTHSTH]I]ĤSXM_OTPH]̀abcYHdVUHdSTUYHMT[OLLH
SPZON\VLOHeNSfVUOUHVTHPZOHdVUUVTgĤSXM_OTPLhHiZOHKPPSNTOQjVTjJKXPH\ZSHOkOXMPOLHPZOHRSTUHSTHROZK[JHSJHPZOHLMNOPQHLZK[[H
KJJVkHPSHPZOHRSTUHKHXONPVJVOUHKTUHXMNNOTPHXSeQHSJHKTHKXXOePKR[OHeS\ONHSJHKPPSNTOQhHiZOHdVUUONHLZK[[HeNSfVUOHLMNOPQHRSTULH
JNS_HKHXS_eKTQHSNHXS_eKTVOLH[K\JM[[QHKMPZSNVlOUHPSHVLLMOHLMNOPQHRSTULHVTHPZOHmMNVLUVXPVSTH\ZONOHPZOHnNSmOXPHVLH[SXKPOUh

BCDEFEDHiZOHo\TONH\V[[HZKfOHPZOHNVgZPHPSHNOPKVTHPZOHRVUHLOXMNVPQHSJHdVUUONLHPSH\ZS_HKTHK\KNUHVLHROVTgHXSTLVUONOUHMTPV[HpKqH
PZOHrSTPNKXPHZKLHROOTHOkOXMPOUHKTUHRSTULYHVJHNOWMVNOUYHZKfOHROOTHJMNTVLZOUsHpRqHPZOHLeOXVJVOUHPV_OHZKLHO[KeLOUHLSHPZKPHdVULH
_KQHROH\VPZUNK\TsHSNHpXqHK[[HdVULHZKfOHROOTHNOmOXPOUhHtS\OfONYHVJHTSHrSTPNKXPHZKLHROOTHK\KNUOUHSNHKHdVUUONHZKLHTSPHROOTH
TSPVJVOUHSJHPZOHKXXOePKTXOHSJHVPLHdVUYHKHdVUUONH_KQYHROgVTTVTgHuvHUKQLHKJPONHPZOHSeOTVTgHSJHdVULYH\VPZUNK\HVPLHdVUHKTUHNOWMOLPH
PZOHNOPMNTHSJHVPLHRVUHLOXMNVPQh

BCDEGCwxyz{||{}~C}�C�{�|
BCDEGE�H]HdVUUONHLZK[[HLMR_VPHVPLHdVUHKLHVTUVXKPOUHRO[S\�
�������������������������������������������������������������������������������������������������������������������

HH

BCDEGEFHnKeONHXSeVOLHSJHPZOHdVUYHPZOHRVUHLOXMNVPQYHKTUHKTQHSPZONHUSXM_OTPLHNOWMVNOUHPSHROHLMR_VPPOUH\VPZHPZOHdVUHLZK[[HROH
OTX[SLOUHVTHKHLOK[OUHSeKWMOHOTfO[SeOhHiZOHOTfO[SeOHLZK[[HROHKUUNOLLOUHPSHPZOHeKNPQHNOXOVfVTgHPZOHdVULHKTUHLZK[[HROH
VUOTPVJVOUH\VPZHPZOHnNSmOXPHTK_OYHPZOHdVUUON�LHTK_OHKTUHKUUNOLLYHKTUYHVJHKee[VXKR[OYHPZOHUOLVgTKPOUHeSNPVSTHSJHPZOH SN¡HJSNH
\ZVXZHPZOHdVUHVLHLMR_VPPOUhHIJHPZOHdVUHVLHLOTPHRQH_KV[YHPZOHLOK[OUHOTfO[SeOHLZK[[HROHOTX[SLOUHVTHKHLOeKNKPOH_KV[VTgHOTfO[SeOH
\VPZHPZOHTSPKPVSTH¢£¤]¥¤̂ HdÎH¤¦r¥o£¤̂ ¢HSTHPZOHJKXOHPZONOSJh

BCDEGEGHdVULHLZK[[HROHLMR_VPPOUHRQHPZOHUKPOHKTUHPV_OHKTUHKPHPZOHe[KXOHVTUVXKPOUHVTHPZOHVTfVPKPVSTHPSHRVUhHdVULHLMR_VPPOUHKJPONH
PZOHUKPOHKTUHPV_OHJSNHNOXOVePHSJHdVULYHSNHKPHKTHVTXSNNOXPHe[KXOYH\V[[HTSPHROHKXXOePOUh

BCDEGEDHiZOHdVUUONHLZK[[HKLLM_OHJM[[HNOLeSTLVRV[VPQHJSNHPV_O[QHUO[VfONQHKPHPZOH[SXKPVSTHUOLVgTKPOUHJSNHNOXOVePHSJHdVULh

BCDEGE§H]HdVUHLMR_VPPOUHRQHKTQH_OPZSUHSPZONHPZKTHKLHeNSfVUOUHVTHPZVLH£OXPVSTHuh̀H\V[[HTSPHROHKXXOePOUh

BCDEDC̈}�{�{©ª«{}~C}¬C­{«®�¬ª̄ª°C}�C�{�
BCDEDE�HnNVSNHPSHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHNOXOVePHSJHdVULYHKHdVUUONH_KQHLMR_VPHKHTO\HdVUHPSHNOe[KXOHKHdVUH
eNOfVSML[QHLMR_VPPOUYHSNH\VPZUNK\HVPLHdVUHOTPVNO[QYHRQHTSPVXOHPSHPZOHeKNPQHUOLVgTKPOUHPSHNOXOVfOHPZOHdVULhH£MXZHTSPVXOHLZK[[H
ROHNOXOVfOUHKTUHUM[QHNOXSNUOUHRQHPZOHNOXOVfVTgHeKNPQHSTHSNHROJSNOHPZOHUKPOHKTUHPV_OHLOPHJSNHNOXOVePHSJHdVULhHiZOHNOXOVfVTgH
eKNPQHLZK[[HfONVJQHPZKPHNOe[KXOUHSNH\VPZUNK\THdVULHKNOHNO_SfOUHJNS_HPZOHSPZONHLMR_VPPOUHdVULHKTUHTSPHXSTLVUONOUhH¦SPVXOH
SJHLMR_VLLVSTHSJHKHNOe[KXO_OTPHdVUHSNH\VPZUNK\K[HSJHKHdVUHLZK[[HROH\SNUOUHLSHKLHTSPHPSHNOfOK[HPZOHK_SMTPHSJHPZOHSNVgVTK[H
dVUh

BCDEDEFH VPZUNK\THdVULH_KQHROHNOLMR_VPPOUHMeHPSHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHPZOHNOXOVePHSJHdVULHVTHPZOHLK_OHJSN_KPH
KLHPZKPHOLPKR[VLZOUHVTH£OXPVSTHuh̀YHeNSfVUOUHPZOQHJM[[QHXSTJSN_H\VPZHPZOLOHITLPNMXPVSTLHPSHdVUUONLhHdVUHLOXMNVPQHLZK[[HROHVTH
KTHK_SMTPHLMJJVXVOTPHJSNHPZOHdVUHKLHNOLMR_VPPOUh

BCDEDEGH]JPONHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHNOXOVePHSJHdVULYHKHdVUUONH\ZSHUVLXSfONLHPZKPHVPH_KUOHKHX[ONVXK[HONNSNHVTHVPLHdVUH
LZK[[HTSPVJQHPZOH]NXZVPOXPHSJHLMXZHONNSNH\VPZVTHP\SHUKQLYHSNHeMNLMKTPHPSHKHPV_OJNK_OHLeOXVJVOUHRQHPZOH[K\HSJHPZOHmMNVLUVXPVSTH
\ZONOHPZOHnNSmOXPHVLH[SXKPOUYHNOWMOLPVTgH\VPZUNK\K[HSJHVPLHdVUhH±eSTHeNSfVUVTgHOfVUOTXOHSJHLMXZHONNSNHPSHPZOHNOKLSTKR[OH
LKPVLJKXPVSTHSJHPZOH]NXZVPOXPYHPZOHdVUHLZK[[HROH\VPZUNK\THKTUHTSPHNOLMR_VPPOUhHIJHKHdVUHVLH\VPZUNK\THeMNLMKTPHPSHPZVLH£OXPVSTH
uhuh̀YHPZOHRVUHLOXMNVPQH\V[[HROHKPPOTUOUHPSHKLHJS[[S\L�
�²����������������������������������������������³��������������́������������́�������������������

HH

µ¶·̧¹º»C§CCC¹¼½w̧¾»¶µ·̧¼½C¼¿C�̧¾w
BC§E�C¼ÀÁ~{~ÂC}�C�{�|
IJHLPVeM[KPOUHVTHKTHKUfONPVLO_OTPHSNHVTfVPKPVSTHPSHRVUYHSNH\ZOTHSPZON\VLOHNOWMVNOUHRQH[K\YHdVULHeNSeON[QHVUOTPVJVOUHKTUHNOXOVfOUH
\VPZVTHPZOHLeOXVJVOUHPV_OH[V_VPLH\V[[HROHeMR[VX[QHSeOTOUHKTUHNOKUHK[SMUhH]HLM__KNQHSJHPZOHdVULH_KQHROH_KUOHKfKV[KR[OHPSH
dVUUONLh
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BCDEFCGHIHJKLMNCMOCPLQR
STUVWWXYZ[V\]̂WVX_\Y[̂̀ ẐVaX̀bXUc]dXZ[VXe]TV\XW[cUUX[cfVXZ[VX\̂g[ZXZYX\VhViZXcTbXY\XcUUXĵaWk

BCDElCmJJHnKoNJHCMOCPLQCpmqorQs
BCDElEtXuZX̂WXZ[VX̂TZVTZXYvXZ[VXe]TV\XZYXc]c\aXcXwYTZ\ciZXZYXZ[VXUY]VWZX\VW_YTŴfVXcTaX\VW_YTŴ̀UVXĵaaV\dX_\Yf̂aVaXZ[VXĵaX
[cWX̀VVTXWx̀ŷZZVaX̂TXciiY\acTiVX]̂Z[XZ[VX\Vzx̂\VyVTZWXYvXZ[VXĵaâTgX{YixyVTZWkXSTUVWWXYZ[V\]̂WVX_\Y[̂̀ ẐVaX̀bXUc]dX
Z[VXe]TV\XW[cUUX[cfVXZ[VX\̂g[ZXZYX]ĉfVX̂TvY\ycÛẐVWXcTaX̂\\VgxUc\̂ẐVWX̂TXcXĵaX\ViV̂fVaXcTaXZYXciiV_ZXZ[VXĵaX][̂i[dX̂TX
Z[VXe]TV\|WXhxagyVTZdX̂WX̂TXZ[VXe]TV\|WX̀VWZX̂TZV\VWZWk

BCDElEFXSTUVWWXYZ[V\]̂WVX_\Y[̂̀ ẐVaX̀bXUc]dXZ[VXe]TV\XW[cUUX[cfVXZ[VX\̂g[ZXZYXciiV_ZX}UZV\TcZVWX̂TXcTbXY\aV\XY\X
iYỳ T̂cẐYTdXxTUVWWXYZ[V\]̂WVXW_Vîv̂icUUbX_\Yf̂aVaX̂TXZ[VXĵaâTgX{YixyVTZWdXcTaXZYXaVZV\ŷTVXZ[VXUY]VWZX\VW_YTŴfVX
cTaX\VW_YTŴ̀UVXĵaaV\XYTXZ[VX̀cŴWXYvXZ[VXWxyXYvXZ[VXjcWVXĵaXcTaX}UZV\TcZVWXciiV_ZVak

mG~����C�CCC���~�P��C����G�m~���
BC�EtC�MNKroJKMr�RC��o�LOLJoKLMNC�KoKH�HNK
ĵaaV\WXZYX][YyXc]c\aXYvXcXwYTZ\ciZX̂WXxTaV\XiYTŴaV\cẐYTXW[cUUXWx̀ŷZXZYXZ[VX}\i[̂ZViZdXx_YTX\VzxVWZXcTaX]̂Z[̂TXZ[VX
ẐyVv\cyVXW_Vîv̂VaX̀bXZ[VX}\i[̂ZViZdXcX_\Y_V\UbXV�VixZVaX}u}X{YixyVTZX}����dXwYTZ\ciZY\|WX�xcÛv̂icẐYTX�ZcZVyVTZdX
xTUVWWXWxi[XcX�ZcZVyVTZX[cWX̀VVTX_\Vf̂YxWUbX\Vzx̂\VaXcTaXWx̀ŷZZVaXvY\XZ[̂WXĵak
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T̂XZ[VXĵaâTgX{YixyVTZWdXWx̀ŷZX̂TX]\̂ẐTgXZYXZ[VXe]TV\XZ[\Yxg[XZ[VX}\i[̂ZViZ§
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ỲhViẐYTXyxWZX̀VXxWVaXYTXZ[VẌY\©XvY\X][̂i[XZ[VbX]V\VX_\Y_YWVaXcTaXW[cUUXTYZX̀VXi[cTgVaXV�iV_ZX]̂Z[XZ[VX]\̂ZZVTX
iYTWVTZXYvXZ[VXe]TV\XcTaX}\i[̂ZViZk

mG~����C°CCC��G��G�m���CP���Cm��C�m±���~CP���
BC°EtCPMNQCGH²�LrH�HNKR
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SECTION 003100
AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

1.01 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of Contract Documents, as follows:

B. Geotechnical Report:  Entitled ​Geotechnical Report - Salina Fire Station #4 ​, dated ​November
22, 2023 ​.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION  003100
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November 22, 2023                    E22G3222 

 

Mr. Rich Kuhl 

WSKF, Inc. 

110 Armour Road 

North Kansas City, Missouri 64116 

 

RE: GEOTECHNICAL ENGINEERING REPORT 

SALINA FIRE STATION #4 

MARKLEY ROAD AND EAST CRAWFORD STREET 

SALINA, KANSAS 

 

Dear Mr. Kuhl: 

 

This report presents the results of a subsurface exploration and geotechnical engineering analysis 

conducted for the referenced project. This exploration was conducted in general accordance with 

the executed agreement dated April 13, 2023. Authorization to proceed with the geotechnical 

services for this site was provided April 13, 2023. The purpose of this study was to define the 

subsurface conditions at the site and develop geotechnical parameters related to design and 

construction of the project. 

 

EXECUTIVE SUMMARY 

 

Information, conclusions, and recommendations, which in our opinion are significant to the design 

and construction of this project, are provided below. Additional details, the general subsurface 

profile, other related items, and general information regarding the various phases of our 

exploration are included in the main body of the report. 

 

The typical subsurface soil profile underlying the site is comprised of lean (low plasticity), fat 

(high plasticity), and lean to fat (medium plasticity) clays. The surficial conditions for Borings  

B-5 and B-7 included existing concrete pavement and leveling sand overlying the clay. Bedrock 

was not encountered in the depths explored. Based upon the conditions encountered during the 

exploration, KVE recommends that the building and the future training tower be supported upon 

shallow footings founded upon the existing soils, newly placed fill, or a combination of both. A 

net allowable bearing pressure of 2,500 pounds per square foot (psf) may be used to design and 

proportion footings for the building. 

 

PROJECT AND SITE DESCRIPTION 

 

The project site is located at the southeast corner of Markley Road and East Crawford Street in  

Salina, Kansas. Presently, the subject property is part of the East Crawford Recreation Area. The 
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proposed construction area consists of an existing basketball court, parking area, and numerous 

small to medium trees. 

 

The proposed project is to consist of the construction of a 19,000 to 20,000 square foot, one-story 

building and associated parking lots and drives. The project also consists of a proposed training 

tower, to be built later. The building is to be slab-on-grade with a planned finish floor elevation of 

1277.0 feet. Up to 4 feet of fill will be required to reach grade. Anticipated structural load are 30 

kips for columns and 2 kips per linear foot for load bearing walls. The site and surrounding area 

are displayed on Plate 1. 

 

FIELD EXPLORATION  

 

The field exploration was performed on October 31 and November 1, 2023, and included drilling 

eight test borings. Borings B-1 through B-7 were performed for the proposed building, with Boring 

B-8 being for the planned training tower. The boring locations and elevations were determined by 

a Kaw Valley Engineering survey crew. The boring locations and elevation are displayed on Plate 

1 and the logs of the borings, respectively. 

 

The borings were drilled using an ATV-mounted CME-45C drill rig, with 4-inch O.D. continuous 

flight augers. Samples were obtained in the borehole utilizing thin-walled steel (Shelby) tubes and 

a split-barrel sampler (standard penetration test). The samples were obtained at various intervals 

through the depths of the borings. The borings were drilled to a depth of 20.0 feet below the 

existing ground surface. Detailed logs of the borings are displayed on Plates 2 through 9.  

 

The borings were logged in the field by the driller, based upon visual classifications of materials 

encountered during drilling, as well as the driller’s interpretation of the subsurface conditions 

between samples. The final boring logs included with this report represent an engineer’s 

interpretation of the field logs and include revisions based upon results of the laboratory testing 

and an engineer’s review of the soil samples. 

 

LABORATORY TESTING PROGRAM 

 

The laboratory testing program was designed to determine the pertinent engineering and index 

properties of the soil. Moisture content, in-situ density, Atterberg limits, and unconfined 

compressive strength were determined for select samples. Results of the laboratory tests are 

displayed upon the borings logs. All tests were performed in general accordance with applicable 

ASTM standards.   

 

SUBSURFACE CONDITIONS 
 

Stratigraphy. The typical subsurface soil profile underlying the site is comprised of lean (low 

plasticity), fat (high plasticity), and lean to fat (medium plasticity) clays. The surficial conditions 

for Borings B-5 and B-7 included existing concrete pavement and leveling sand overlying the clay. 

Bedrock was not encountered in the depths explored. 
 

Moisture contents for the samples ranged from 10.7 to 27.6 percent, with an average moisture 

content of 16.6 percent. In-situ dry density tests of the soils on-site yielded densities ranging from 
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89.2 to 118.8 pounds per cubic foot (pcf), with an average dry density of 103.6 pcf. Unconfined 

compressive strength tests on the near-surface soils yielded strengths ranging from 2,949 to 8,636 

pounds per square foot (psf), with an average strength of 4,607 psf.  Atterberg limits tests on soils 

from the boring indicated the upper site soils classify as lean (CL), lean to fat (CL-CH), and  

fat (CH) clays in general accordance with the Unified Soil Classification System. These near-

surface soils typically have low, medium, and high swell potentials, respectively.  

 

Groundwater. Groundwater was not encountered in the depths explored. It should be understood 

that the level of the groundwater may fluctuate due to rainfall and other climatic factors, and that 

the groundwater may or may not be present during construction or at other times during the life of 

the project. 

 

DESIGN CONSIDERATIONS AND RECOMMENDATIONS  

 

The recommendations submitted herein are based, in part, upon data obtained from our subsurface 

exploration. The nature and extent of subsurface variations that may exist at the proposed project 

site will not become evident until construction. If variations appear evident, then the 

recommendations presented in this report should be evaluated. In the event that any changes in the 

nature, design, locations or depth of the proposed bridge are planned, the conclusions and 

recommendations contained in this report will not be considered valid unless the changes are 

reviewed and our recommendations modified in writing. 

 

Site Preparation. Initial site preparation for the proposed project should commence with 

demolition of the existing basketball court and parking area within the proposed construction area.  

All broken concrete and other debris from demolition of these structures should be removed from 

the site.  Areas disturbed during demolition of the existing structures should be thoroughly 

evaluated by the geotechnical engineer prior to placement of structural fill.  All disturbed soils 

should be undercut prior to placement of structural fill.   

 

Site preparation should continue with stripping of all vegetation and topsoil from the construction 

areas. Stripping should extend a minimum of 5 feet beyond the structure footprint. A minimum 

stripping depth of approximately 12 inches should be anticipated. However, stripping depths will 

likely vary and should be adjusted to remove all vegetation and root systems. Soils removed during 

site stripping operations could be used for final site grading outside the proposed building area. 

 

Any required tree removal should also be accomplished at this time.  Care should be taken to 

thoroughly remove all root systems from the proposed building area.  Materials disturbed during 

removal of stumps should be undercut and replaced with structural fill.  A zone of desiccated soils 

may exist in the vicinity of the trees.  The desiccated soils have a higher swell potential and should 

also be undercut and replaced with structural fill. 

 

Relocation of any existing utility lines within the zone of influence of proposed construction areas 

should also be completed as part of the site preparation. The lines should be relocated to areas 

outside of the proposed construction. Excavations created by removal of the existing lines should 

be cut wide enough to allow for use of heavy construction equipment to recompact the fill. In 

addition, the base of the excavations should be thoroughly evaluated by a geotechnical engineer 
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or engineering technician prior to placement of fill. All fill should be placed in accordance with 

the recommendations presented in the Structural Fill section of this report. 

 

Following stripping and cutting to grade, the moisture content of the exposed soils should be 

evaluated. Depending on the in-situ moisture content of the exposed soils, moisture conditioning 

of the exposed grade may be required. The moisture content of the exposed grade should be 

adjusted to within the range recommended for structural fill to allow the exposed material to be 

compacted to a minimum density of 95 percent of maximum density as determined by the standard 

Proctor compaction procedure. Extremely wet or unstable areas that hamper compaction of the 

subgrade may require undercutting and replacement with structural fill or other stabilization 

techniques. Suitable structural fill should be placed to design grade as soon as practical after 

reworking the subgrade to avoid moisture changes in the underlying soils. 

 

Following moisture conditioning of the exposed soils, it is recommended that the exposed grade 

in-place density shall be confirmed to meet or exceed 95% of the maximum dry density as 

determined by ASTM D 698. Unsuitable areas identified by the density verification should be 

undercut and replaced with structural fill. Following density verification, suitable structural fill 

should be placed to design grade as soon as practical to avoid moisture changes in the underlying 

soils. 

 

After stripping and/or cutting to grade in sidewalk and pavement areas, the exposed materials 

should also be moisture conditioned and density verified prior to paving. Any soft or unstable areas 

observed should be undercut and brought up to planned grade with structural fill. 

 

Structural Fill.  All structural fill should consist of approved materials, free of organic matter and 

debris. Imported fill and structural fill within 12 inches of building slabs and 8 inches of pavement, 

should consist of cohesive low volume change (LVC) soils, having a liquid limit less than 45 

percent and a plasticity index between 10 and 25 percent.  The majority of the on-site soils do not 

meet these requirements. Fill should be placed in lifts having a maximum loose lift thickness of 8 

inches.  All fill should be compacted to a minimum of 95 percent of the material’s maximum dry 

density as determined by ASTM D 698 (Standard Proctor compaction). The moisture content of 

the fill at time of compaction should be within a range of 1 to 3 percent above optimum moisture 

content as defined by the Standard Proctor compaction procedure.  Moisture contents should be 

maintained within this range until completion of the building floor slab. As an alternative,  

KDOT AB-3 aggregate base may be utilized as imported LVC fill.  

 

All fill should be placed in lifts having a maximum loose lift thickness of 8 inches, and should be 

compacted to a minimum of 95 percent of the material’s maximum dry density as determined by 

ASTM D 698 (standard Proctor compaction test). The moisture content of the fill at the time of 

compaction should be within a range of 1 percent below to 3 percent above optimum moisture 

content as defined by the standard Proctor compaction test. Moisture contents should be 

maintained within this range until completion of the proposed floor slab and pavements.  

 

The geotechnical engineer should approve all fill material. Approval requires that a moisture-

density relationship and Atterberg limits be performed for each proposed material prior to its use 

in the structural fill. 
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All utility trenches should be backfilled with either on-site or imported fill material. On-site 

materials may only be used at depths greater than 12 inches below pavement or building slab base 

materials. Granular materials such as clean sand or gravel should not be used to bed utilities or 

backfill trenches unless the bottom of the trench is graded so that water flows away from the 

structure and pavement areas. 

 

Where fill is being placed on a slope steeper than 5:1 (horizontal:vertical), the existing slope should 

be benched as fill placement progresses. These benches should be stepped vertically between 12 

and 36 inches. This procedure would better key the fill into the original slope and will facilitate 

compaction of the fill. 

 

Final slopes greater than 3:1 (horizontal:vertical) should not be used for ease of maintenance. 

 

Continuous observation by the geotechnical engineer or his representative should be maintained 

during site preparation and compaction of all fill and backfill material. 

 

Foundations. On the basis of the anticipated maximum loading conditions, structural loads for the 

building and future training tower may be supported by a combination of isolated shallow spread 

and strip or trench footings founded upon the underlying soils. A net allowable bearing pressure 

of 2,500 psf may be used to design and proportion these footings.  

 

The base of exterior footings and interior footings in unheated areas should be placed a minimum 

of 3 feet below the lowest adjacent exterior grade for frost protection.  

 

Isolated footings should have a minimum width of 24 inches. Strip and trench footings should have 

minimum widths of 18 and 12 inches, respectively. The base of footing excavations should be free 

of all water, loose debris, and not allowed to become excessively wet or dry prior to placement of 

concrete. 

 

All footing excavations should be observed by the geotechnical engineer of record or a  

representative to verify the suitability of the bearing material prior to placement of reinforcing 

steel. If soft or unsuitable material is encountered during excavation of the footings, it may be 

necessary that the existing soil be undercut to suitable material. 

 

Uplift.  Uplift forces, if any, may be resisted by the weight of the footings. 

 

Soil Excavation. Soils on the project primarily include Type B classifications as indicated by the 

OSHA Excavation Standard Handbook. The maximum allowable slope for excavation in Type B 

soils is 1:1 (horizontal to vertical). Any questionable materials should be evaluated by qualified 

personnel. If the above temporary slopes cannot be achieved, shoring will be required. 

 

To avoid unnecessary collapsing or sliding in trench excavations, no additional length of trench 

should be excavated than is necessary for the day's placement. All trenches should be backfilled 

before the end of the day.  
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Lateral Loads.  A coefficient of base friction of 0.25 may be used for the contact between concrete 

and compacted structural fill or undisturbed foundation soils.  

 

Lateral Pressures. Unrestrained walls below grade should be designed for an equivalent active 

fluid pressure of 45 psf/ft. Restrained walls below grade should be designed for an “at-rest” 

equivalent fluid pressure of 65 psf/ft. These pressures assume no hydrostatic loads are allowed to 

build up behind the walls, and do not include a factor of safety. 

 

Slab-On-Grade. The slab-on-grade should be designed such that axial column loads are not 

transferred through the slab.  A 4-inch layer of open graded gravel (ASTM C33 No. 57) should be 

placed directly below the slab-on-grade.  A moisture barrier should be placed between the slab and 

the open graded gravel. Soils within 12 inches of the building floor slab base materials should be 

low volume change materials meeting the requirements of imported fill. We recommend that the 

slab-on-grade be designed for a modulus of subgrade reaction of 125 pounds per cubic inch.   

   

Thickened slab sections can be used to support interior non-load bearing walls provided that: 

 

• Loads do not exceed 900 pounds per linear foot. 

 

• Thickened sections have a minimum thickness and width of 8 inches and 12 inches, 

 respectively. 

 

• Thickness and reinforcement are consistent with structural requirements. 

 

Pavement Sections. The CBR value for the soil types encountered on the site are typically 

estimated to be between 2 and 5; therefore, the following pavement sections are recommended for 

parking areas and drives. Recommendations for both flexible and rigid pavements are presented 

in Table 1. 

 

Table 1 – Recommended Pavement Sections for Pavement Life of 20 Years 

 

Loading Type Concrete Asphaltic Concrete 
Asphaltic Concrete with 

Aggregate Base 
Light Traffic 
(employee/customer 

parking, and small 
delivery truck 

parking) 

5″ Portland Cement Concrete 

4″ Well Graded Granular Base 

8" LVC Materials  

6″ Hot-Mixed Asphalt    

     Concrete 

8" LVC Materials 

5″ Hot-Mixed Asphalt Concrete  

6″ Well Graded Granular Base 

Course 

8" LVC Materials 

Heavy Traffic 
(delivery drives and 
loading docks) 

8″ Portland Cement Concrete 

4″ Well Graded Granular Base 

8" LVC Materials 

8″ Hot-Mixed Asphalt    

     Concrete 

8" LVC Materials 

7″ Hot-Mixed Asphalt Concrete  

6″ Well Graded Granular  

Base Course 

8" LVC Materials 

 

Mixes selected for the Hot-Mix Asphalt Concrete alternate can be KDOT HMA Commercial 

Grade (Class A) or APWA Type 6-01. If a Marshall designed mix is desired, any 50-blow Marshall 

mix may be selected meeting the aggregate and gradation requirements of KDOT BM-2, APWA 

Type 2 or 3, or other locally produced Marshall mix that is equivalent to KDOT BM-2. Any 

submitted 50-blow Marshall mix design should also be checked for resistance to stripping during 
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design using AASHTO T 283 to determine if an antistripping agent is needed for the same asphalt 

concrete chosen for the project. The index of retained strength shall exceed 75%.     

 

Portland cement concrete for pavement, sidewalks, and curbs must meet the current requirements 

of the 2015 KDOT Standard Specifications for on-grade concrete. 

 

Pavement in any dumpster area should be the Portland cement concrete section as recommended. 

 

Seismic Soil Classification. According to the 2018 International Building Code, the site soils are 

best characterized by the “Class D” site classification. This classification can be utilized by the 

structural engineer as a seismic design parameter. 

 

Settlement. Foundations proportioned and constructed as recommended above should experience 

total settlement of less than 1 inch with differential settlements of up to 1/2 inch between 

foundation elements. 

 

Drainage. The site should be graded so that surface water flows away from the structure and 

pavement areas and is not allowed to accumulate near or under the slab-on-grade or pavement. 

Where sidewalks or paving do not immediately adjoin the structure, a grade of at least 5 percent 

for a minimum of 10 feet from the perimeter walls is recommended. 

 

Landscaping. Consideration should be given to limiting landscaping and irrigation adjacent to the 

structure and pavement areas. Trees and large bushes can draw moisture from subgrade soils 

resulting in settlement of foundations and pavements. 

 

OBSERVATION OF CONSTRUCTION 

 

The conclusions and recommendations given in this report are based on interpretation of field 

boring and laboratory data coupled with our experience. Variations may occur from conditions 

observed within test borings; therefore, it is imperative to involve the geotechnical engineer in the 

final design and construction process. 

 

Field observation services are viewed as a continuation of the design process. Unless these services 

are provided, the geotechnical engineer will not be responsible for improper use of 

recommendations, or failure by others to recognize conditions which may be detrimental to the 

successful completion of the project. 

 

LIMITATIONS 

 

The analyses, conclusions, and recommendations contained in this report are based on the site 

conditions and project layout described herein and further assume that the conditions observed in 

the exploratory borings are representative of the subsurface conditions throughout the site, i.e., the 

subsurface conditions elsewhere on the site are the same as those disclosed by the borings. If, 

during construction, subsurface conditions different from those encountered in the exploratory 

borings are observed or appear to be present beneath excavations, we should be advised at once so 

that we can review these conditions and reconsider our recommendations where necessary. 
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Surficial condition - Concrete

GROUNDWATER INFORMATION:
Water level while boring - Dry

DRILL RIG OPERATOR:
Les ScottLOGGED BY:

WSKF, Inc.
Fire Station #4
E22G3222
Markley Rd & E Crawford St - Salina,
KS

PLATE  8

SURFACE ELEVATION:  1274.2'

Kaw Valley Engineering, Inc.
14700 W 114th Terrace
Lenexa, Kansas  66215
Telephone:  (913)894-5150
Fax:  (913)894-5977

SHEET  1  OF  1

DESCRIPTION OF STRATUM

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - BLOWS PER SIX INCHES
REC - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION
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LOG OF BORING B-7

DRILL RIG:
4" CFA

REMARKS:

DRILLING METHOD(S):
DATE(S) DRILLED:   11/1/23 - 11/1/23



45 2015.2

12.1

14.9

18.8

24

24

24

24

TOPSOIL (12")

LEAN TO FAT CLAY:  Brown; firm to stiff; moist

LEAN CLAY:  Brown; stiff; moist

1274.1'

1270.1'

1255.1'

BORING TERMINATED AT  20.0'

89.2
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103.2
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Surficial condition - Grass

GROUNDWATER INFORMATION:
Water level while boring - Dry

DRILL RIG OPERATOR:
Les ScottLOGGED BY:

WSKF, Inc.
Fire Station #4
E22G3222
Markley Rd & E Crawford St - Salina,
KS

PLATE  9

SURFACE ELEVATION:  1275.1'

Kaw Valley Engineering, Inc.
14700 W 114th Terrace
Lenexa, Kansas  66215
Telephone:  (913)894-5150
Fax:  (913)894-5977

SHEET  1  OF  1

DESCRIPTION OF STRATUM

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - BLOWS PER SIX INCHES
REC - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION
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LOG OF BORING B-8

DRILL RIG:
4" CFA

REMARKS:

DRILLING METHOD(S):
DATE(S) DRILLED:   11/1/23 - 11/1/23



BORING LOG REFERENCE LEGEND 
DESCRIPTIVE SOIL CLASSIFICATION 

 
Soil description is based on the Unified Soil Classification System as outlined in ASTM Designation 

D-2487. The Unified Soil Classification group symbol for soil descriptions shown on the boring logs 

corresponds with the group names listed below. The description includes soil constituents, consistency, 

relative density, color and any other appropriate descriptive terms. Geologic description of bedrock, when 

encountered, is also shown in the description column. Refer to the appropriate notes for bedrock 

classification. 

 
Group 

Symbol 

 

Group Name 
Group 

Symbol 

 

Group Name 
Group 

Symbol 

 

Group Name 
Group 

Symbol 

 

Group Name 

GW 
Well graded 

gravel 
SW 

Well graded 

sand 
CL Lean clay CH Fat clay 

GP 
Poorly graded 

gravel 
SP 

Poorly graded 

sand 
ML Silt MH Elastic silt 

GM Silty gravel SM Silty sand OL 
Organic clay 

Organic silt 
OH 

Organic clay 

Organic silt 

GC Clayey gravel SC Clayey sand   PT Peat 

 

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE PROPORTIONS 
Unconfined Compressive Strength, Qu, psf Descriptive Term(s) Sand & Gravel Fines Percent 

(Components also Percent of Dry Wt. of Dry Wt. 
< 500 Very Soft Percent in Sample)   

500 – 1,000 Soft    
1,001 – 2,000 Firm Trace < 15 <5 

2,001 – 4,000 Stiff Some 15 – 29 5 - 12 

4,001 – 8,000 Very Stiff Modifier > 30 > 12 

8,001 – 16,000 Hard    
> 16,000 Very Hard    

 

RELATIVE DENSITY OF COARSE-GRAINED SOILS   GRAIN SIZE TERMINOLOGY 
N - (blows/ft) Relative Density Major Component Size Range 

0 – 3 Very Loose Cobbles 12 in to 3 in 

4 – 9 Loose Gravel 3 in to #4 sieve 

10 – 29 Medium Dense Sand #4 to #200 sieve 

30 – 49 Dense Silt or Clay Passing #200 sieve 

50+ Very Dense   
 

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. In 

pervious soil the indicated levels may reflect the location of groundwater. In low permeability soils, the 

accurate determination of groundwater levels is not possible with only short-term observation. 

 
DEFINITIONS OF ABBREVIATIONS 
CR – Core recovery, length of core recovered in each run compared to the length drilled expressed as percent 

LL – Liquid limit of specimen 

N –  Number of blows to penetrate last 12 inches with 140-pound hammer in standard penetration test 

Blow count reported for each 6-inch interval on logs 
PL – Plastic limit of specimen 

RQD –  Rock quality designation, aggregate length of core pieces greater than 4 inches long, 
expressed as percent of length drilled 

TW – Thin walled tube 

SS – Standard penetration test 

NQ2 – 2 inches diameter core 

CFA – Continuous flight augers 

HSA – Hollow stem augers 

EOB – End of boring 

 

 
 

 

         

                                    



BORING LOG SYMBOLS 
                
 SURFACE MATERIALS  COHESIVE SOILS  LARGE GRANULAR SOILS  
                
 

 

TOPSOIL  

 

SILT  

 

CLAYEY GRAVEL  

 

 

FILL MATERIAL  

 

CLAYEY SILT  

 

SILTY GRAVEL  

 

 

ASPHALTIC 
CONCRETE 

 

 

LEAN CLAY  

 

POORLY GRADED 
GRAVEL 

 

 

 

CONCRETE  

 

LEAN TO FAT 
CLAY 

 

 

WELL GRADED 
GRAVEL 

 

 

 

GRANULAR BASE  

 

FAT CLAY  

 

COBBLES & 
BOULDERS 

 

 

 

PEAT  

 

ORGANIC CLAY / 
ORGANIC SILT 

      

      

 

ELASTIC SILT       

              
 GRANULAR SOILS  BEDROCK UNITS  WEATHERED BEDROCK  
                
 

 

SANDY SILT  

 

SHALE  

 

VOID  

 

 

SILTY SAND  

 

FISSILE SHALE  

 

WEATHERED 
SHALE 

 

 

 

CLAYEY SAND  

 

SANDSTONE  

 

WEATHERED 
SANDSTONE 

 

 

 

POORLY GRADED 
SAND 

 

 

LIMESTONE  

 

WEATHERED 
LIMESTONE 

 

 

 

WELL GRADED 
SAND 

 

 

COAL     

 

 

GRAVELLY SAND          

                
 SAMPLING METHOD 

 

 

SHELBY 
TUBE 

 

SPLITSPOON 
BARREL 

 

NQ CORE 
BARREL 

 

GRAB 
SAMPLING 

        

    

  

 

 
 



Salina Fire Station 4

Procurement Forms and
Supplements

004000 - 1 

SECTION 004000
PROCUREMENT FORMS AND SUPPLEMENTS

PART 1  GENERAL

1.01 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL
COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL.

1.02 FORMS

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in the
procurement requirements.

B. Instructions to Bidders:  AIA A701.

C. Substitution Request Form (During Procurement):  CSI/CSC Form 1.5C - Substitution Request
(During the Bidding/Negotiating Stage).

D. Substitution Request Form (During Construction):  CSI/CSC Form 13.1A - Substitution Request
(After the Bidding/Negotiating Stage).

E. Bid Form:  Section 004100 - Bid Form.

1.03 REFERENCE STANDARDS

A. AIA A701 - Instructions to Bidders; 2018.

B. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current
Edition.

C. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase); Current
Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  004000



Salina Fire Station 4

Bid Form 004100 - 1 

SECTION 004100
BID FORM

THE PROJECT AND THE PARTIES

1.01 TO:

A. City of Salina, Kansas (Owner)

1.02 FOR:

A. Project:  Salina Station #4

B. Location:
East Crawford Street and Markley Road
Salina, Kansas 67401

1.03 DATE: ______________ (BIDDER TO ENTER DATE)

1.04 SUBMITTED BY:  (BIDDER TO ENTER NAME AND ADDRESS)

A. Bidder's Full Name _________________________
1. Address _________________________
2. City, State, Zip_________________________

1.05 OFFER

A. Having examined the Place of The Work and all matters referred to in the Instructions to
Bidders and the Bid Documents prepared by ________ for the above mentioned project, we,
the undersigned, hereby offer to enter into a Contract to perform the Work for the Sum of:

B. _________________________________________________________
_________________________________________________________  dollars
($______________________), in lawful money of the United States of America.

C. We have included the required security deposit as required by the Instruction to Bidders.

D. We have included the required performance assurance bonds in the Bid Amount as required by
the Instructions to Bidders.
1. The cost of the required performance assurance bonds is _ ______________ _dollars

($___________), in lawful money of the United States of America.

E. All Cash and Contingency Allowances described in Section 012100 - Allowances are included
in the Bid Sum.

1.06 ACCEPTANCE

A. This offer shall be open to acceptance and is irrevocable for thirty days from the bid closing
date.

B. If this bid is accepted by Owner within the time period stated above, we will:
1. Execute the Agreement within seven days of receipt of Notice of Award.
2. Furnish the required bonds within seven days of receipt of Notice of Award.

C. If this bid is accepted within the time stated, and we fail to commence the Work or we fail to
provide the required Bond(s), the security deposit shall be forfeited as damages to Owner by
reason of our failure, limited in amount to the lesser of the face value of the security deposit or
the difference between this bid and the bid upon which a Contract is signed.

D. In the event our bid is not accepted within the time stated above, the required security deposit
shall be returned to the undersigned, in accordance with the provisions of the Instructions to
Bidders; unless a mutually satisfactory arrangement is made for its retention and validity for an
extended period of time.

1.07 CONTRACT TIME

A. If this Bid is accepted, we will:

B. Complete the Work in _____________________ calendar ​days ​ from ​Notice to Proceed ​.
 (Bidder to enter number of ​days ​.)



Salina Fire Station 4

Bid Form 004100 - 2 

1.08 CHANGES TO THE WORK

A. When Architect establishes that the method of valuation for Changes in the Work will be net
cost plus a percentage fee in accordance with General Conditions, our percentage fee will be:
1. ______ percent overhead and profit on the net cost of our own Work;
2. ______ percent on the cost of work done by any Subcontractor.

B. On work deleted from the Contract, our credit to Owner shall be Architect-approved net cost
plus _________ of the overhead and profit percentage noted above.

1.09 ADDENDA

A. The following Addenda have been received.  The modifications to the Bid Documents noted
below have been considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ________________.
2. Addendum # _______ Dated ________________.
3. Addendum # _______ Dated ________________.
4. Addendum # _______ Dated ________________.

1.10 BID FORM SUPPLEMENTS

A. The following Supplements are attached to this Bid Form and are considered an integral part of
this Bid Form:
1. Document ​004323 - Alternates Form ​:  Include the cost variations to the Bid ​Sum ​

applicable to the Work as described in Section ​012300 ​.

B. We agree to submit the following Supplements to Bid Forms within 24 hours after submission of
this bid for additional bid information:
1. Document 004336:  Include the names of all Subcontractors and the portions of the Work

they will perform.

1.11 BID FORM SIGNATURE(S)

A. The Corporate Seal of

B. ____________________________________________

C. (Bidder - print the full name of your firm)

D. was hereunto affixed in the presence of:

E. ____________________________________________

F. (Authorized signing officer, Title)

G. (Seal)

H. ____________________________________________

I. (Authorized signing officer, Title)

1.12 IF THE BID IS A JOINT VENTURE OR PARTNERSHIP, ADD ADDITIONAL FORMS OF
EXECUTION FOR EACH MEMBER OF THE JOINT VENTURE IN THE APPROPRIATE FORM
OR FORMS AS ABOVE.

END OF SECTION  004100



Salina Fire Station 4

Alternates Form 004323 - 1 

SECTION 004323
ALTERNATES FORM

PARTICULARS

1.01 THE FOLLOWING IS THE LIST OF ALTERNATES REFERENCED IN THE BID SUBMITTED BY:

1.02 (BIDDER) _______________________________

1.03 TO (OWNER ):  __________

1.04 TO (OWNER ):  CITY OF SALINA, KANSAS

1.05 DATED ________________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.

ALTERNATES LIST

2.01 THE FOLLOWING AMOUNTS SHALL BE ADDED TO OR DEDUCTED FROM THE BID
AMOUNT.  REFER TO SECTION 012300 - ALTERNATES.

​ALTERNATE ​ # 1:  ​(DEDUCT) ​ $ ________________________

​ALTERNATE ​ # 2:  ​ADD ​ $ ________________________

​ALTERNATE ​ # 3:  ​ADD ​ $ ________________________

END OF SECTION  004323



Salina Fire Station 4

Proposed Subcontractors Form 004336 - 1 

SECTION 004336
PROPOSED SUBCONTRACTORS FORM

PARTICULARS

1.01 HEREWITH IS THE LIST OF SUBCONTRACTORS REFERENCED IN THE BID SUBMITTED BY:

1.02 (BIDDER) ____________________________________

1.03 DATED ___________________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.

1.04 THE FOLLOWING WORK WILL BE PERFORMED (OR PROVIDED) BY SUBCONTRACTORS
AND COORDINATED BY US:

LIST OF SUBCONTRACTORS

WORK SUBJECT SUBCONTRACTOR NAME

A. Site Utility Contractor:__________________________________________________________

B. Site Grading Contractor:________________________________________________________

C. Site Concrete/Paving Contractor:_________________________________________________

D. Building Concrete Work_________________________________________________________

E. Masonry Contractor:___________________________________________________________

F. Sheet Metal/Roofing Contractor:__________________________________________________

G. Fiber Cement Siding Contractor:__________________________________________________

H. Casework Contractor:__________________________________________________________

I. Four-fold/O.H. Door Contractor:__________________________________________________

J. Mechanical Contractor:_________________________________________________________

K. Electrical Contractor: __________________________________________________________

L. Plumbing Contractor:__________________________________________________________

END OF SECTION  004336



Salina Fire Station 4

Contracting Forms and
Supplements

005000 - 1 

SECTION 005000
CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL

1.01 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL
COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL.

1.02 FORMS

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in
 Contract Documents.

B. Bond Forms:
1. Bid Bond Form:  AIA A310.
2. Performance and Payment Bond Form:  AIA A312.

C. Clarification and Modification Forms:
1. Substitution Request Form:  CSI/CSC Form 1.5C (During the Bidding/Negotiating Stage).
2. Substitution Request Form:  CSI/CSC Form 13.1A (After the Bidding/Negotiating Stage).

D. Closeout Forms:
1. Contractor’s Affidavit of Release of Liens Form:  AIA G706A
2. Consent of Surety to Final Payment Form:  AIA G707.

1.03 REFERENCE STANDARDS

A. AIA A310 - Bid Bond; 2010.

B. AIA A312 - Performance Bond and Payment Bond; 2010.

C. AIA G706A - Contractor’s Affidavit of Release of Liens; 1994.

D. AIA G707 - Consent of Surety to Final Payment; 1994.

E. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current
Edition.

F. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase); Current
Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  005000
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¢ÉªÄ���ª½�����̈ª�Æ�½½��Ë��©�����©�Ä��Ï�Ä»Ãª��¢ �̧��̈���¢»©ª����½Ã���ª½�����̈ª�Ì»©�¢½�Ä�����
����̈ª�Ð©�ÌªÄ����½���̈ª©̧�¢ª��ÄÄªÉ��Æ�ª�����̈ª�Ç̧ �ª© ���©��̈ª�����̈�»��Éª©��©Ã��Äª����¢»Ä̈�
����©�Ä����½���©��̈ª�É©�ÃÉ��É��Ãª��������Æ�©���½�Ã��ª©�����»©��¢̈ª½�����̈ª�É©�¢ªÄ»�����
�̈ª©ª��Ñ��©�ÍÒÎ�É��¢�����̈ª�Ç̧ �ª©��̈ª�½���ª©ª�Äª ��������ªÊÄªª½��̈ª��Ã�»�������̈�¢�Â��½ �
Æª�̧ªª���̈ª��Ã�»���¢ÉªÄ���ª½����¢��½�Æ�½���½�¢»Ä̈���©Ëª©��Ã�»�����©�̧ �̈Ä̈��̈ª�Ç̧ �ª©�Ã���
���Ë��½�����̈�Ä���©�Ä��̧��̈�����̈ª©�É�©������Éª©��©Ã��̈ª�̧�©À�Ä�Èª©ª½�Æ��¢��½�Æ�½ ��̈ª���̈�¢�
�Æ��Ë������¢̈����Æª��»�����½�È��½ ���̈ª©̧�¢ª����©ªÃ��������»�����©Äª���½�ª��ªÄ�¦�Å̈ª��»©ª���
ª̈©ªÆ��̧��Èª¢���������Äª��������Ë©ªªÃª���Æª�̧ªª���̈ª�Ç̧ �ª©���½�����©�Ä��©����ªÊ�ª�½��̈ª�
��Ãª����̧ �̈Ä̈��̈ª�Ç̧ �ª©�Ã����ÄÄªÉ���̈ª�Æ�½¦�¥��Èª©��������Äª�Æ���̈ª��»©ª���¢̈���������ÉÉ���
�������ªÊ�ª�¢����ªÊÄªª½��Ë�¢�Ê���Í«¤Î�½��¢�����̈ª��ËË©ªË��ª�Æª���½��̈ª���Ãª���©��ÄÄªÉ���Äª�
���Æ�½¢�¢ÉªÄ���ª½�����̈ª�Æ�½�½�Ä»Ãª��¢ ���½��̈ª�Ç̧ �ª©���½�����©�Ä��©�¢̈�����Æ������̈ª�
�»©ª��Ó¢�Ä��¢ª�����©����ªÊ�ª�¢����Æª���½�¢�Ê���Í«¤Î�½��¢¦�

Ô���̈�¢�Â��½��¢��¢¢»ª½����Ä���ªÄ�����̧��̈���¢»ÆÄ���©�Ä��©Ó¢�Æ�½����������©�Ä��© ��̈ª��ª©Ã�
����©�Ä��©�����̈�¢�Â��½�¢̈����Æª�½ªªÃª½����Æª��»ÆÄ���©�Ä��©���½��̈ª��ª©Ã�Ç̧ �ª©�¢̈����Æª�
½ªªÃª½����Æª�����©�Ä��©¦

¥ ª̈���̈�¢�Â��½�̈�¢�Æªª���»©��¢̈ª½����Ä�ÃÉ���̧��̈���¢���»��©���©���̈ª©��ªË���©ªÕ»�©ªÃª������
�̈ª���Ä����������̈ª�Ð©�ÌªÄ� �����É©�È�¢��������̈�¢�Â��½�Ä�����Ä���Ë�̧��̈�¢��½�¢���»��©���©�
�ªË���©ªÕ»�©ªÃª���¢̈����Æª�½ªªÃª½�½ª�ª�ª½�̈ª©ª�©�Ã���½�É©�È�¢���¢�Ä����©Ã��Ë����¢»Ä̈�
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IJKLMNOLPQRSTUVSQTLURWLXYTOSZ[L\Q]RŜZLURWL_ÒOTÛ̂Z[La]RWLSNOb_ỒO_[LSNO]TLNO]T_[LOcOVYSQT_[LUWb]R]_STUSQT_[L
_YVVO__QT_LURWLU__]dR_LSQLSNOLefROTLgQTLSNOLhOTgQTbURVOLQgLSNOLPQR_STYVS]QRLPQRSTUVS[LfN]VNL]_L]RVQThQTUSOWLNOTO]RLaZL
TOgOTORVOi

IJjLkgLSNOLPQRSTUVSQTLhOTgQTb_LSNOLPQR_STYVS]QRLPQRSTUVS[LSNOLXYTOSZLURWLSNOLPQRSTUVSQTL_NÛ̂LNÙOLRQLQâ]dUS]QRLYRWOTL
SN]_LlQRW[LOcVOhSLfNORLUhĥ]VUâOLSQLhUTS]V]hUSOL]RLULVQRgOTORVOLU_LhTQ̀]WOWL]RLXOVS]QRLmi

IJnLkgLSNOTOL]_LRQLefROTLoOgUŶSLYRWOTLSNOLPQR_STYVS]QRLPQRSTUVS[LSNOLXYTOSZp_LQâ]dUS]QRLYRWOTLSN]_LlQRWL_NÛ̂LUT]_OL
UgSOT

qK SNOLefROTLg]T_SLhTQ̀]WO_LRQS]VOLSQLSNOLPQRSTUVSQTLURWLSNOLXYTOSZLSNUSLSNOLefROTL]_LVQR_]WOT]RdLWOV̂UT]RdL
ULPQRSTUVSQTLoOgUŶSiLXYVNLRQS]VOL_NÛ̂L]RW]VUSOLfNOSNOTLSNOLefROTL]_LTOrYO_S]RdLULVQRgOTORVOLUbQRdL
SNOLefROT[LPQRSTUVSQTLURWLXYTOSZLSQLW]_VY__LSNOLPQRSTUVSQTp_LhOTgQTbURVOiLkgLSNOLefROTLWQO_LRQSL
TOrYO_SLULVQRgOTORVO[LSNOLXYTOSZLbUZ[Lf]SN]RLg]̀OLstuLaY_]RO__LWUZ_LUgSOTLTOVO]hSLQgLSNOLefROTp_LRQS]VO[L
TOrYO_SL_YVNLULVQRgOTORVOiLkgLSNOLXYTOSZLS]bÔZLTOrYO_S_LULVQRgOTORVO[LSNOLefROTL_NÛ̂LUSSORWiLvR̂O__L
SNOLefROTLUdTOO_LQSNOTf]_O[LURZLVQRgOTORVOLTOrYO_SOWLYRWOTLSN]_LXOVS]QRLmiwL_NÛ̂LaOLNÔWLf]SN]RLSORL
swxuLaY_]RO__LWUZ_LQgLSNOLXYTOSZp_LTOVO]hSLQgLSNOLefROTp_LRQS]VOiLkgLSNOLefROT[LSNOLPQRSTUVSQTLURWLSNOL
XYTOSZLUdTOO[LSNOLPQRSTUVSQTL_NÛ̂LaOLÛ̂QfOWLULTOU_QRUâOLS]bOLSQLhOTgQTbLSNOLPQR_STYVS]QRLPQRSTUVS[L
aYSL_YVNLURLUdTOObORSL_NÛ̂LRQSLfU]̀OLSNOLefROTp_LT]dNS[L]gLURZ[L_Ya_OrYORŜZLSQLWOV̂UTOLULPQRSTUVSQTL
oOgUŶSyL

qj SNOLefROTLWOV̂UTO_LULPQRSTUVSQTLoOgUŶS[LSOTb]RUSO_LSNOLPQR_STYVS]QRLPQRSTUVSLURWLRQS]g]O_LSNOLXYTOSZyL
URWL

qn SNOLefROTLNU_LUdTOOWLSQLhUZLSNOLlÛURVOLQgLSNOLPQRSTUVSLzT]VOL]RLUVVQTWURVOLf]SNLSNOLSOTb_LQgLSNOL
PQR_STYVS]QRLPQRSTUVSLSQLSNOLXYTOSZLQTLSQLULVQRSTUVSQTL_ÔOVSOWLSQLhOTgQTbLSNOLPQR_STYVS]QRLPQRSTUVSi

IJ{L|U]̂YTOLQRLSNOLhUTSLQgLSNOLefROTLSQLVQbĥZLf]SNLSNOLRQS]VOLTOrY]TObORSL]RLXOVS]QRLmiwL_NÛ̂LRQSLVQR_S]SYSOLULgU]̂YTOL
SQLVQbĥZLf]SNLULVQRW]S]QRLhTOVOWORSLSQLSNOLXYTOSZp_LQâ]dUS]QR_[LQTLTÔOU_OLSNOLXYTOSZLgTQbL]S_LQâ]dUS]QR_[LOcVOhSLSQL
SNOLOcSORSLSNOLXYTOSZLWObQR_STUSO_LUVSYÛLhTO\YW]VOi

IJ}L~NORLSNOLefROTLNU_L_US]_g]OWLSNOLVQRW]S]QR_LQgLXOVS]QRLm[LSNOLXYTOSZL_NÛ̂LhTQbhŜZLURWLUSLSNOLXYTOSZp_LOchOR_OL
SU�OLQROLQgLSNOLgQ̂̂Qf]RdLUVS]QR_�

IJ}qKL�TTURdOLgQTLSNOLPQRSTUVSQT[Lf]SNLSNOLVQR_ORSLQgLSNOLefROT[LSQLhOTgQTbLURWLVQbĥOSOLSNOLPQR_STYVS]QRLPQRSTUVSy

IJ}qjLvRWOTSU�OLSQLhOTgQTbLURWLVQbĥOSOLSNOLPQR_STYVS]QRLPQRSTUVSL]S_Ôg[LSNTQYdNL]S_LUdORS_LQTL]RWOhORWORSL
VQRSTUVSQT_y

IJ}qnLeaSU]RLa]W_LQTLROdQS]USOWLhTQhQ_Û_LgTQbLrYÛ]g]OWLVQRSTUVSQT_LUVVOhSUâOLSQLSNOLefROTLgQTLULVQRSTUVSLgQTL
hOTgQTbURVOLURWLVQbĥOS]QRLQgLSNOLPQR_STYVS]QRLPQRSTUVS[LUTTURdOLgQTLULVQRSTUVSLSQLaOLhTOhUTOWLgQTLOcOVYS]QRLaZLSNOL
efROTLURWLULVQRSTUVSQTL_ÔOVSOWLf]SNLSNOLefROTp_LVQRVYTTORVO[LSQLaOL_OVYTOWLf]SNLhOTgQTbURVOLURWLhUZbORSLaQRW_L
OcOVYSOWLaZLULrYÛ]g]OWL_YTOSZLOrY]̀ÛORSLSQLSNOLaQRW_L]__YOWLQRLSNOLPQR_STYVS]QRLPQRSTUVS[LURWLhUZLSQLSNOLefROTLSNOL
UbQYRSLQgLWUbUdO_LU_LWO_VT]aOWL]RLXOVS]QRL�L]RLOcVO__LQgLSNOLlÛURVOLQgLSNOLPQRSTUVSLzT]VOL]RVYTTOWLaZLSNOLefROTLU_L
ULTO_ŶSLQgLSNOLPQRSTUVSQTLoOgUŶSyLQT

IJ}q{L~U]̀OL]S_LT]dNSLSQLhOTgQTbLURWLVQbĥOSO[LUTTURdOLgQTLVQbĥOS]QR[LQTLQaSU]RLULROfLVQRSTUVSQTLURWLf]SNLTOU_QRUâOL
hTQbhSRO__LYRWOTLSNOLV]TVYb_SURVO_�

qK �gSOTL]R̀O_S]dUS]QR[LWOSOTb]ROLSNOLUbQYRSLgQTLfN]VNL]SLbUZLaOL̂]UâOLSQLSNOLefROTLURW[LU_L_QQRLU_L
hTUVS]VUâOLUgSOTLSNOLUbQYRSL]_LWOSOTb]ROW[LbU�OLhUZbORSLSQLSNOLefROTyLQT

qj oORZL̂]Ua]̂]SZL]RLfNQ̂OLQTL]RLhUTSLURWLRQS]gZLSNOLefROT[LV]S]RdLSNOLTOU_QR_LgQTLWOR]Ûi

IJ�LkgLSNOLXYTOSZLWQO_LRQSLhTQVOOWLU_LhTQ̀]WOWL]RLXOVS]QRLtLf]SNLTOU_QRUâOLhTQbhSRO__[LSNOLXYTOSZL_NÛ̂LaOLWOObOWLSQL
aOL]RLWOgUŶSLQRLSN]_LlQRWL_ÒORLWUZ_LUgSOTLTOVO]hSLQgLURLUWW]S]QRÛLfT]SSORLRQS]VOLgTQbLSNOLefROTLSQLSNOLXYTOSZL
WObURW]RdLSNUSLSNOLXYTOSZLhOTgQTbL]S_LQâ]dUS]QR_LYRWOTLSN]_LlQRW[LURWLSNOLefROTL_NÛ̂LaOLORS]ŜOWLSQLORgQTVOLURZL
TObOWZLÙU]̂UâOLSQLSNOLefROTiLkgLSNOLXYTOSZLhTQVOOW_LU_LhTQ̀]WOWL]RLXOVS]QRLti�[LURWLSNOLefROTLTOgY_O_LSNOLhUZbORSL
QTLSNOLXYTOSZLNU_LWOR]OWL̂]Ua]̂]SZ[L]RLfNQ̂OLQTL]RLhUTS[Lf]SNQYSLgYTSNOTLRQS]VOLSNOLefROTL_NÛ̂LaOLORS]ŜOWLSQLORgQTVOLURZL
TObOWZLÙU]̂UâOLSQLSNOLefROTi
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IJKLMNLOPQLRSTQOULQVQWOXLOYLZWOLS[\QTLRQWO]Y[L̂_̀aL̂_bLYTL̂_caLOPQ[LOPQLTQXdY[X]e]V]O]QXLYNLOPQLRSTQOULOYLOPQLfg[QTLXPZVVL[YOL
eQLhTQZOQTLOPZ[LOPYXQLYNLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWOaLZ[\LOPQLTQXdY[X]e]V]O]QXLYNLOPQLfg[QTLOYLOPQL
RSTQOULXPZVVL[YOLeQLhTQZOQTLOPZ[LOPYXQLYNLOPQLfg[QTLS[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWO_LRSejQWOLOYLOPQLWYkk]OkQ[OLeULOPQL
fg[QTLOYLdZULOPQLlZVZ[WQLYNLOPQLiY[OTZWOLmT]WQaLOPQLRSTQOUL]XLYeV]hZOQ\aLg]OPYSOL\SdV]WZO]Y[aLNYT

no OPQLTQXdY[X]e]V]O]QXLYNLOPQLiY[OTZWOYTLNYTLWYTTQWO]Y[LYNL\QNQWO]pQLgYTqLZ[\LWYkdVQO]Y[LYNLOPQL
iY[XOTSWO]Y[LiY[OTZWOr

ns Z\\]O]Y[ZVLVQhZVaL\QX]h[LdTYNQXX]Y[ZVLZ[\L\QVZULWYXOXLTQXSVO][hLNTYkLOPQLiY[OTZWOYTtXLuQNZSVOaLZ[\L
TQXSVO][hLNTYkLOPQLZWO]Y[XLYTLNZ]VSTQLOYLZWOLYNLOPQLRSTQOULS[\QTLRQWO]Y[L̂rLZ[\L

nv V]wS]\ZOQ\L\ZkZhQXaLYTL]NL[YLV]wS]\ZOQ\L\ZkZhQXLZTQLXdQW]N]Q\L][LOPQLiY[XOTSWO]Y[LiY[OTZWOaLZWOSZVL
\ZkZhQXLWZSXQ\LeUL\QVZUQ\LdQTNYTkZ[WQLYTL[Y[xdQTNYTkZ[WQLYNLOPQLiY[OTZWOYT_L

IJyLMNLOPQLRSTQOULQVQWOXLOYLZWOLS[\QTLRQWO]Y[L̂_̀aL̂_cLYTL̂_zaLOPQLRSTQOUtXLV]Ze]V]OUL]XLV]k]OQ\LOYLOPQLZkYS[OLYNLOP]XLlY[\_

IJ{L|PQLRSTQOULXPZVVL[YOLeQLV]ZeVQLOYLOPQLfg[QTLYTLYOPQTXLNYTLYeV]hZO]Y[XLYNLOPQLiY[OTZWOYTLOPZOLZTQLS[TQVZOQ\LOYLOPQL
iY[XOTSWO]Y[LiY[OTZWOaLZ[\LOPQLlZVZ[WQLYNLOPQLiY[OTZWOLmT]WQLXPZVVL[YOLeQLTQ\SWQ\LYTLXQOLYNNLY[LZWWYS[OLYNLZ[ULXSWPL
S[TQVZOQ\LYeV]hZO]Y[X_L}YLT]hPOLYNLZWO]Y[LXPZVVLZWWTSQLY[LOP]XLlY[\LOYLZ[ULdQTXY[LYTLQ[O]OULYOPQTLOPZ[LOPQLfg[QTLYTL]OXL
PQ]TXaLQ~QWSOYTXaLZ\k][]XOTZOYTXaLXSWWQXXYTXLZ[\LZXX]h[X_

IJo�L|PQLRSTQOULPQTQeULgZ]pQXL[YO]WQLYNLZ[ULWPZ[hQaL][WVS\][hLWPZ[hQXLYNLO]kQaLOYLOPQLiY[XOTSWO]Y[LiY[OTZWOLYTLOYL
TQVZOQ\LXSeWY[OTZWOXaLdSTWPZXQLYT\QTXLZ[\LYOPQTLYeV]hZO]Y[X_

IJooL�[ULdTYWQQ\][haLVQhZVLYTLQwS]OZeVQaLS[\QTLOP]XLlY[\LkZULeQL][XO]OSOQ\L][LZ[ULWYSTOLYNLWYkdQOQ[OLjST]X\]WO]Y[L][L
OPQLVYWZO]Y[L][LgP]WPLOPQLgYTqLYTLdZTOLYNLOPQLgYTqL]XLVYWZOQ\LZ[\LXPZVVLeQL][XO]OSOQ\Lg]OP][LOgYLUQZTXLZNOQTLZL\QWVZTZO]Y[L
YNLiY[OTZWOYTLuQNZSVOLYTLg]OP][LOgYLUQZTXLZNOQTLOPQLiY[OTZWOYTLWQZXQ\LgYTq][hLYTLg]OP][LOgYLUQZTXLZNOQTLOPQLRSTQOUL
TQNSXQXLYTLNZ]VXLOYLdQTNYTkL]OXLYeV]hZO]Y[XLS[\QTLOP]XLlY[\aLgP]WPQpQTLYWWSTXLN]TXO_LMNLOPQLdTYp]X]Y[XLYNLOP]XLmZTZhTZdPL
ZTQLpY]\LYTLdTYP]e]OQ\LeULVZgaLOPQLk][]kSkLdQT]Y\LYNLV]k]OZO]Y[LZpZ]VZeVQLOYLXSTQO]QXLZXLZL\QNQ[XQL][LOPQLjST]X\]WO]Y[LYNL
OPQLXS]OLXPZVVLeQLZddV]WZeVQ_

IJosL}YO]WQLOYLOPQLRSTQOUaLOPQLfg[QTLYTLOPQLiY[OTZWOYTLXPZVVLeQLkZ]VQ\LYTL\QV]pQTQ\LOYLOPQLZ\\TQXXLXPYg[LY[LOPQLdZhQL
Y[LgP]WPLOPQ]TLX]h[ZOSTQLZddQZTX_

IJovL�PQ[LOP]XLlY[\LPZXLeQQ[LNST[]XPQ\LOYLWYkdVULg]OPLZLXOZOSOYTULYTLYOPQTLVQhZVLTQwS]TQkQ[OL][LOPQLVYWZO]Y[LgPQTQL
OPQLWY[XOTSWO]Y[LgZXLOYLeQLdQTNYTkQ\aLZ[ULdTYp]X]Y[L][LOP]XLlY[\LWY[NV]WO][hLg]OPLXZ]\LXOZOSOYTULYTLVQhZVLTQwS]TQkQ[OL
XPZVVLeQL\QQkQ\L\QVQOQ\LPQTQNTYkLZ[\LdTYp]X]Y[XLWY[NYTk][hLOYLXSWPLXOZOSOYTULYTLYOPQTLVQhZVLTQwS]TQkQ[OLXPZVVLeQL
\QQkQ\L][WYTdYTZOQ\LPQTQ][_L�PQ[LXYLNST[]XPQ\aLOPQL][OQ[OL]XLOPZOLOP]XLlY[\LXPZVVLeQLWY[XOTSQ\LZXLZLXOZOSOYTULeY[\LZ[\L
[YOLZXLZLWYkkY[LVZgLeY[\_

IJo�J�����������
IJo�noJ�������J��J���J��������J�����nL|PQLOYOZVLZkYS[OLdZUZeVQLeULOPQLfg[QTLOYLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[L
iY[OTZWOLZNOQTLZVVLdTYdQTLZ\jSXOkQ[OXLPZpQLeQQ[LkZ\QaL][WVS\][hLZVVYgZ[WQLOYLOPQLiY[OTZWOYTLYNLZ[ULZkYS[OXLTQWQ]pQ\L
YTLOYLeQLTQWQ]pQ\LeULOPQLfg[QTL][LXQOOVQkQ[OLYNL][XSTZ[WQLYTLYOPQTLWVZ]kXLNYTL\ZkZhQXLOYLgP]WPLOPQLiY[OTZWOYTL]XL
Q[O]OVQ\aLTQ\SWQ\LeULZVVLpZV]\LZ[\LdTYdQTLdZUkQ[OXLkZ\QLOYLYTLY[LeQPZVNLYNLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[L
iY[OTZWO_

IJo�nsJ������������J��������nL|PQLZhTQQkQ[OLeQOgQQ[LOPQLfg[QTLZ[\LiY[OTZWOYTL]\Q[O]N]Q\LY[LOPQLWYpQTLdZhQaL
][WVS\][hLZVVLiY[OTZWOLuYWSkQ[OXLZ[\LWPZ[hQXLkZ\QLOYLOPQLZhTQQkQ[OLZ[\LOPQLiY[OTZWOLuYWSkQ[OX_L

IJo�nvJ����������J�������nL�Z]VSTQLYNLOPQLiY[OTZWOYTaLgP]WPLPZXL[YOLeQQ[LTQkQ\]Q\LYTLgZ]pQ\aLOYLdQTNYTkLYTLYOPQTg]XQL
OYLWYkdVULg]OPLZLkZOQT]ZVLOQTkLYNLOPQLiY[XOTSWO]Y[LiY[OTZWO_

IJo�n�J�����J�������nL�Z]VSTQLYNLOPQLfg[QTaLgP]WPLPZXL[YOLeQQ[LTQkQ\]Q\LYTLgZ]pQ\aLOYLdZULOPQLiY[OTZWOYTLZXLTQwS]TQ\L
S[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWOLYTLOYLdQTNYTkLZ[\LWYkdVQOQLYTLWYkdVULg]OPLOPQLYOPQTLkZOQT]ZVLOQTkXLYNLOPQL
iY[XOTSWO]Y[LiY[OTZWO_L

IJo�n�J��������J���������nL�VVLOPQL\YWSkQ[OXLOPZOLWYkdT]XQLOPQLZhTQQkQ[OLeQOgQQ[LOPQLfg[QTLZ[\LiY[OTZWOYT_
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IJKLMNOMPQRSMTUVWMRSMRSSXYWMOUZM[VM[\ZYY]YVPM̂YP_YYVM[M̀UVPZ[aPUZM[VWMSX̂aUVPZ[aPUZbMPQYMPYZ]M̀UVPZ[aPUZMRVMPQRSMTUVWM
SQ[ccM̂YMWYY]YWMPUM̂YMdX̂aUVPZ[aPUZM[VWMPQYMPYZ]Me_VYZMSQ[ccM̂YMWYY]YWMPUM̂YM̀UVPZ[aPUZf

IJKgMhUWRORa[PRUVSMPUMPQRSM̂UVWM[ZYM[SMOUccU_Si

MM
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SUBSTITUTION 
CSI Form 1.5C REQUEST 

(During the Bid Period)  
 

Substitution Request Number:  Project:  
  
From:    
  
Date:   To:   
  
A/E Project Number:   
  
Contract For:  Re:  

© Copyright 2007, Construction Specifications Institute,  
110 South Union Street, Suite 100, Alexandria, VA 22314 

 Page 1  Form Version: June 2004 
 CSI Form 1.5C 

 
This is not an official CSI Construction Contract Administration (CCA) Form. Please use CSI's official CCA Forms if required by your project needs. 

  

 

Specification Title:      Description:   
  
Section:                      Page:     Article/Paragraph:   
 
  
 

Proposed Substitution:  
Manufacturer:   Address: Phone:  
Trade Name:   Model No.:  
 
Attached data includes product description, specifications, drawings, photographs, and performance and test data adequate for evaluation 
of the request; applicable portions of the data are clearly identified. 
 
Attached data also includes a description of changes to the Contract Documents that the proposed substitution will require for its proper 
installation. 
  
 

The Undersigned certifies: 
• Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified product. 
• Same warranty will be furnished for proposed substitution as for specified product. 
• Same maintenance service and source of replacement parts, as applicable, is available. 
• Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule. 
• Proposed substitution does not affect dimensions and functional clearances. 
• Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by the 

substitution. 
  
 

Submitted by:  

Signed by:  

Firm:  

Address:  

 

Telephone:  
  
 

A/E’s REVIEW AND ACTION 
 

 Substitution approved - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures. 
 Substitution approved as noted - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures. 
 Substitution rejected - Use specified materials. 
 Substitution Request received too late - Use specified materials. 

 
Signed by:  Date:  

 
Supporting Data Attached:   Drawings           Product Data           Samples           Tests           Reports            
 
  



© Copyright 2013, CSI,  
110 S. Union St., Suite 100, Alexandria, VA 22314 

Page ___ of ___ Form Version: September 2013 
CSI Form 13.1A 

 
 

 
SUBSTITUTION 

REQUEST 
 (After the Bidding/Negotiating Phase)   
Project:  
 

 
 
To:   
 

 
 
Re:  

Substitution Request Number:   
 
From:   
 
Date:   
 
A/E Project Number:  
 
Contract For:  
  

 
Specification Title:      
 
Section:                      Page:     
 

Description:   
 
Article/Paragraph:  

  
 
Proposed Substitution:  
 
Manufacturer:   Address:   Phone:  
 
Trade Name:   Model No.:   
 
Installer:   Address:   Phone:  
 
History:  ☐  New product     ☐   1-4 years old     ☐  5-10 years old     ☐  More than 10 years old 
 
Differences between proposed substitution and specified product:   
 
 
 
 
 ☐  Point-by-point comparative data attached — REQUIRED BY A/E 
  
 
Reason for not providing specified item:   
 
 
 
Similar Installation: 
 

Project:  Architect:  
 

Address:  Owner:   
 

 Date Installed:   
 
Proposed substitution affects other parts of Work:      ☐  No       ☐  Yes; explain  
 
 
 
  
 
Savings to Owner for accepting substitution:  ($       ). 
 
 
Proposed substitution changes Contract Time:  ☐  No   ☐  Yes [Add] [Deduct]  days. 

 
 
Supporting Data Attached:  ☐Drawings ☐Product Data ☐  Samples ☐  Tests  ☐  Reports        ☐  
  
 



Salina Fire Station 4

Agreement Form 005200 - 1 

SECTION 005200
AGREEMENT FORM

PART 1  GENERAL

1.01 FORM OF AGREEMENT

1.02 THE AGREEMENT TO BE EXECUTED IS ATTACHED FOLLOWING THIS PAGE.

1.03 RELATED REQUIREMENTS

A. Section 007200 - General Conditions.

B. Section 007300 - Supplementary Conditions.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION  005200
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=>=?@ABCDEFG?=HIH?J?KIHLM?NAOPQRSTG?U?HVHWX?HVHYX?HVKWX?HVZLX?HVWHX?HVWYX?HV[HX?HV[ZX?HV[LX?HVL\X?HVLLX?HVYLX?HVVHX?HVVLX?KIIL?]F̂?KIHLM?=__?QRSTG̀?
QÈEQaÊM?bcTE?=DEQRB]F?>F̀GRGCGE?Ad?=QBTRGEBG̀Xe?b=DEQRB]F?>F̀GRGCGE?Ad?=QBTRGEBG̀Xe?b=>=Xe?GTE?=>=?fASAX?]F̂?b=>=?NAFGQ]BG?@ABCDEFG̀e?]QE?GQ]̂ED]Qg̀?Ad?cTE?
=DEQRB]F?>F̀GRGCGE?Ad?=QBTRGEBG̀M?cTR̀?̂ABCDEFG?h]̀?OQÂCBÊ?]G?HHiKIiK\?Nc?AF?IVjIWjKIK\?CF̂EQ?kQ̂EQ?lAM\HI\K\[KKZ?hTRBT?EmORQÈ?AF?HIjHYjKIK\X?R̀?FAG?dAQ?
QÈ]_EX?R̀?_RBEF̀Ê?dAQ?AFEnGRDE?C̀E?AF_PX?]F̂?D]P?AF_P?oE?C̀Ê?RF?]BBAQ̂]FBE?hRGT?GTE?=>=?NAFGQ]BG?@ABCDEFG̀p?cEQD̀ ?Ad?qEQaRBEM?cA?QEOAQG?BAOPQRSTG?aRA_]GRAF̀X?
EnD]R_?̂ABRFdAr]R]BAFGQ]BG̀MBADM
stuvwxy:utz? {HV[VWHIKKK|

}

~��7�7�x�w~x�w�����7�x�zw

cTE?]CGTAQ?Ad?GTR̀?̂ABCDEFG?T]̀?

]̂ Ê̂?RFdAQD]GRAF?FEÊÊ?dAQ?RG̀?

BADO_EGRAFM?cTE?]CGTAQ?D]P?]_̀A?

T]aE?QEaR̀Ê?GTE?GEmG?Ad?GTE?AQRSRF]_?

=>=?̀G]F̂]Q̂?dAQDM?=F?��������������

�����������������GT]G?FAGÈ?]̂ Ê̂?

RFdAQD]GRAF?]̀?hE__?]̀?QEaR̀RAF̀?GA?GTE?

G̀]F̂]Q̂?dAQD?GEmG?R̀?]a]R_]o_E?dQAD?

GTE?]CGTAQ?]F̂?̀TAC_̂?oE?QEaREhÊM?=?

aEQGRB]_?_RFE?RF?GTE?_EdG?D]QSRF?Ad?GTR̀?

ÂBCDEFG?RF̂RB]GÈ?hTEQE?GTE?]CGTAQ?

T]̀?]̂ Ê̂?FEBÈ ]̀QP?RFdAQD]GRAF?

]F̂?hTEQE?GTE?]CGTAQ?T]̀?]̂ Ê̂?GA?AQ?

Ê_EGÊ?dQAD?GTE?AQRSRF]_?=>=?GEmGM

cTR̀?̂ABCDEFG?T]̀?RDOAQG]FG?_ES]_?

BAF̀E�CEFBÈM?NAF̀C_G]GRAF?hRGT?]F?

]GGAQFEP?R̀?EFBACQ]SÊ?hRGT?QÈOEBG?

GA?RG̀?BADO_EGRAF?AQ?DÂRdRB]GRAFM

cTE?O]QGRÈ?̀TAC_̂?BADO_EGE?

=HIHpJKIHLX?�mTRoRG?=X?>F̀CQ]FBE?

]F̂?�AF̂ X̀?BAFGEDOAQ]FEAC̀_P?hRGT?

GTR̀?=SQEEDEFGM?=>=?@ABCDEFG?

=KIHpJKIHLX?�EFEQ]_?NAF̂RGRAF̀?Ad?

GTE?NAFGQ]BG?dAQ?NAF̀GQCBGRAFX?R̀?

]̂AOGÊ?RF?GTR̀?̂ABCDEFG?oP?

QEdEQEFBEM?@A?FAG?C̀E?hRGT?AGTEQ?

SEFEQ]_?BAF̂RGRAF̀?CF_È ?̀GTR̀?

ÂBCDEFG?R̀?DÂRdRÊM
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¬Å̧¼ºµ̄ÆºÇ̧Ǣ́¹̧¹È́µ̧̄³³²º́́ ¯̧®³̄±¹½º²̄¶®É±²¼̧¹¶±®¿

Ø¤�Ù¢�Ú¢×©¡¢¡��

��

¥¤«�¦§¢�¥¤ÌÌ¤Ã©ªÛ�Ü«¤Ý¢×¦Ä
¬Å̧¼ºµ̄Æ±·̧¹¶±®̧̄ ®³̄³º¹̧¶Æº³̄³º́·²¶Þ¹¶±®¿

ß¢Ã�à©«¢�Ë¦ ¦©¤ª�áÕ�
Ë¤â¦§¢ £¦�Ê¤«ª¢«�
ãä�Ê« Ã¥¤«¡�Ë¦«¢¢¦�å�æ «çÌ¢̈�è¤ ¡
Ù¢«çÌ¢̈�à �©Ì̈�è¢×«¢ ¦©¤ª Ì�Ò«¢ 

Ø§¢�Ò«×§©¦¢×¦Ä
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GHIJKLMNLHOGPQJKR

S GTKLQMUGOHQGLVMQWXKUGR

Y GTKLZMO[LMNLGTPRLQMUGOHQG

\ VHGKLMNLQMXXKUQKXKUGLHUVLRWIRGHUGPHJLQMX]JKGPMU

^ QMUGOHQGLRWX

_ ]H̀XKUGR

a VPR]WGKLOKRMJWGPMU

b GKOXPUHGPMULMOLRWR]KURPMU

c XPRQKJJHUKMWRL]OMdPRPMUR

e KUWXKOHGPMULMNLQMUGOHQGLVMQWXKUGR

KfTPIPGLHLLLLPURWOHUQKLHUVLIMUVR

HOGPQJKLSLLLGTKLQMUGOHQGLVMQWXKUGR
ghijklmnopqnjrlqstimnujqlmuvunjlwjnhvujxyoiitimnzjklm{vnvlmujlwjnhijklmnopqnj|}imiop~zj�s��~itimnpo�zjpm{jlnhioj
klm{vnvlmu�zjrop�vmyuzj��iqvwvqpnvlmuzjx{{im{pjvuusi{j�ovlojnlji�iqsnvlmjlwjnhvujxyoiitimnzjlnhioj{lqstimnuj~vuni{j
vmjnhvujxyoiitimnzjpm{j�l{vwvqpnvlmujvuusi{jpwnioji�iqsnvlmjlwjnhvujxyoiitimnzjp~~jlwj�hvqhjwlotjnhijklmnopqnzjpm{jpoij
pujws~~�jpj�ponjlwjnhijklmnopqnjpujvwjpnnpqhi{jnljnhvujxyoiitimnjlojoi�ipni{jhioivm�jghijklmnopqnjoi�oiuimnujnhijimnvoij
pm{jvmniyopni{jpyoiitimnj�in�iimjnhij�ponviujhioinljpm{jus�ioui{iuj�ovlojmiylnvpnvlmuzjoi�oiuimnpnvlmuzjlojpyoiitimnuzj
ivnhioj�ovnnimjlojlop~�jxmjimstiopnvlmjlwjnhijklmnopqnjrlqstimnuzjlnhiojnhpmjpj�l{vwvqpnvlmzjp��ipoujvmjxonvq~ij��

HOGPQJKLYLLLGTKLZMO[LMNLGTPRLQMUGOHQG
ghijklmnopqnlojuhp~~jws~~�ji�iqsnijnhij�lo�j{iuqov�i{jvmjnhijklmnopqnjrlqstimnuzji�qi�njpuju�iqvwvqp~~�jvm{vqpni{jvmj
nhijklmnopqnjrlqstimnujnlj�ijnhijoiu�lmuv�v~vn�jlwjlnhiou�

HOGPQJKL\LLLVHGKLMNLQMXXKUQKXKUGLHUVLRWIRGHUGPHJLQMX]JKGPMU
�L\�SLghij{pnijlwjqlttimqitimnjlwjnhij�lo�juhp~~j�i�
��������������������������������� ¡

¢�LL�£ ghij{pnijlwjnhvujxyoiitimn�

¢�LL�£ xj{pnijuinjwlonhjvmjpjmlnvqijnlj�olqii{jvuusi{j��jnhij¤�mio�

¢�LfL�£ ¥unp�~vuhi{jpujwl~~l�u�
�¦���§��̈�©̈����§�̈�ª�̈������©���§ª��������©̈��������ªª����ª�����������«�§� ¡

ghij{pnijqlmnopqnlojunponuj�lo�jlmjuvni�jj

¬wjpj{pnijlwjqlttimqitimnjlwjnhij�lo�jvujmlnjui~iqni{zjnhimjnhij{pnijlwjqlttimqitimnjuhp~~j�ijnhij{pnijlwjnhvuj
xyoiitimn�

�L\�YLghijklmnopqnjgvtijuhp~~j�ijtipusoi{jwoltjnhij{pnijlwjqlttimqitimnjlwjnhij�lo��

�L\�\LR­®̄°±²°³±́LQµ¶·̧́°³µ²
�L\�\�SL�s�¹iqnjnljp{¹suntimnujlwjnhijklmnopqnjgvtijpuj�olºv{i{jvmjnhijklmnopqnjrlqstimnuzjnhijklmnopqnlojuhp~~j
pqhviºij�s�unpmnvp~jklt�~invlmjlwjnhijimnvoij�lo��
����������������������������������̈�©���ª»���������������̈§¼�����§ª̈���� ¡
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G�HIH�J KLMNOPMQRNMSPTNTUTQMVNWNXYNZN[POQT\PRN\PV]N̂RL_NMSQN\PMQNL̂N[L__QT[Q_QTMNL̂NMSQǸLRab

G�HH�J cVNMSQN̂LOOLdUTeN\PMQfNNN

gHhihijHklmnQ[MNMLNP\nl]M_QTM]NL̂NMSQNoLTMRP[MNpU_QNP]NqRLrU\Q\NUTNMSQNoLTMRP[MNsL[l_QTM]tNÛNqLRMULT]NL̂NMSQǸLRaNPRQN
MLNmQN[L_qOQMQ\NqRULRNMLNklm]MPTMUPONoL_qOQMULTNL̂NMSQNQTMURQǸLRatNMSQNoLTMRP[MLRN]SPOONP[SUQrQNklm]MPTMUPON
oL_qOQMULTNL̂N]l[SNqLRMULT]NmVNMSQN̂LOOLdUTeN\PMQ]f

uvwxyvzHv{H|vw} ~���x�zxy��H�v����xyvzH��x�
NN

gHhihihH�̂NMSQNoLTMRP[MLRN̂PUO]NMLNP[SUQrQNklm]MPTMUPONoL_qOQMULTNP]NqRLrU\Q\NUTNMSU]NkQ[MULTN�b�tNOU�lU\PMQ\N\P_PeQ]tNÛN
PTVtN]SPOONmQNP]]Q]]Q\NP]N]QMN̂LRMSNUTNkQ[MULTN�b�b

�������H�HHH��������H~��
gH�i�HpSQN�dTQRN]SPOONqPVNMSQNoLTMRP[MLRNMSQNoLTMRP[MNkl_NUTN[lRRQTMN̂lT\]N̂LRNMSQNoLTMRP[MLR�]NqQR̂LR_PT[QNL̂NMSQN
oLTMRP[MbNpSQNoLTMRP[MNkl_N]SPOONmQN�UrQN�lT\RQ\NpSURMV�QUeSMNpSLl]PT\NsLOOPR]NPT\NYY� YY�]NW¡N��¢tYYYbYYNZtN
]lmnQ[MNMLNP\\UMULT]NPT\N\Q\l[MULT]NP]NqRLrU\Q\NUTNMSQNoLTMRP[MNsL[l_QTM]b

gH�ijH��x�wz�x��
gH�iji�H£OMQRTPMQ]tNÛNPTVtNUT[Ol\Q\NUTNMSQNoLTMRP[MNkl_f

�x�� uwy¤�
N

gH�ijijHklmnQ[MNMLNMSQN[LT\UMULT]NTLMQ\NmQOLdtNMSQN̂LOOLdUTeNPOMQRTPMQ]N_PVNmQNP[[QqMQ\NmVNMSQN�dTQRN̂LOOLdUTeN
Q¥Q[lMULTNL̂NMSU]N£eRQQ_QTMbN¦qLTNP[[QqMPT[QtNMSQN�dTQRN]SPOONU]]lQNPN§L\ÛU[PMULTNMLNMSU]N£eRQQ_QTMb
©̈ª«¬­®̄°¬±²³̄¬́µ¶̄́ ±®¬­ª́®¬̄́ª·̄®¶¬̄µ²ª·̧®̧²ª«̄®¶́®̄¹º«®̄°¬̄¹¬®̄»²­̄®¶¬̄¼³ª¬­̄®²̄́ µµ¬½®̄®¶¬̄́±®¬­ª́®¬¾¿

�x�� uwy¤� �vzÀyxyvz�H{vwH�¤¤��x�z¤�

ÁQrU]QNRLL̂N_Q_mRPTQNMLNÂÃs§tNqQRN
]qQ[ÛU[PMULTN]Q[MULTNYÄ��YYNN

£\\N¡ ¢t�YYbYY £qqRLrPONmVNMSQNoLlTMVN
oL__U]]ULTQR]

gH�ihH£OOLdPT[Q]tNÛNPTVtNUT[Ol\Q\NUTNMSQNoLTMRP[MNkl_f
©̈·¬ª®̧»Å̄¬́µ¶̄́ ±±²³́ªµ¬¾¿

�x�� uwy¤�
NN

gH�i�N¦TUMNqRU[Q]tNÛNPTVf
©̈·¬ª®̧»Å̄®¶¬̧̄®¬¹̄ ª́·̄«®́®¬̄®¶¬̄ºª̧®̄½­̧µ¬̄́ª·̄Æº́ª®̧®Å̄±̧¹̧®́®̧²ª«Ç̧̄»̄́ªÅÇ̄®²̄³¶̧µ¶̄®¶¬̄ºª̧®̄½­̧µ¬̄³̧±±̄°¬̄́½½±̧µ́°±¬¾¿

�x�� �zyx�H�zÀH�y�yx�xyvz� uwy¤�H��wH�zyxHÈÉÊiÊÊË

NN

gH�iÌNÍU�lU\PMQ\N\P_PeQ]tNÛNPTVf
©̈ª«¬­®̄®¬­¹«̄́ª·̄µ²ª·̧®̧²ª«̄»²­̄±̧Æº̧·́®¬·̄·́¹́Î¬«Ç̧̄»̄́ªÅ¾¿

NN

gH�iÏN�MSQRf
©̈ª«¬­®̄½­²Ð̧«̧²ª«̄»²­̄°²ªº«̄²­̄²®¶¬­̧̄ªµ¬ª®̧Ð¬«Ç̧̄»̄́ªÅÇ̄®¶́®̄¹̧Î¶®̄­¬«º±®̧̄ª̄́ µ̄¶́ªÎ¬̄®²̄®¶¬̄Ñ²ª®­́µ®̄Òº¹¾¿

NN
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GHIJKLMNONNNPGQRMSIT
UNOVWNPXYZX[\\NP]̂_[̀a\
UNOVWVWNbcdefghijkgliimnocpnjkdgqjrgsctuekpgdhvunppefgpjgpweglrownpeopgvtgpwegxjkprcopjrgckfgxerpnqnocpedgqjrg
sctuekpgnddhefgvtgpweglrownpeopygpwegz{kergdwcmmguc|egirj}reddgictuekpdgjkgcoojhkpgjqgpwegxjkprcopg~hugpjgpweg
xjkprcopjrgcdgirj�nfefgvemj{gckfgemde{weregnkgpwegxjkprcopg�johuekpd�

UNOVWV�N�wegiernjfgoj�erefgvtgecowgliimnocpnjkgqjrgsctuekpgdwcmmgvegjkegocmekfcrgujkpwgekfnk}gjkgpwegmcdpgfctgjqgpweg
ujkpwygjrgcdgqjmmj{d�

gg

UNOVWV�Nsrj�nfefgpwcpgckgliimnocpnjkgqjrgsctuekpgndgreoen�efgvtgpweglrownpeopgkjpgmcpergpwckgpwegqnrdpgfctgjqgcgujkpwygpweg
z{kergdwcmmguc|egictuekpgjqgpwegcujhkpgoerpnqnefgpjgpwegxjkprcopjrgkjpgmcpergpwckgpwegqnqpeekpwgfctgjqgpwegdcuegujkpw�g
�qgckgliimnocpnjkgqjrgsctuekpgndgreoen�efgvtgpweglrownpeopgcqpergpwegciimnocpnjkgfcpegqn�efgcvj�eygictuekpgjqgpweg
cujhkpgoerpnqnefgdwcmmgvegucfegvtgpwegz{kergkjpgmcpergpwckgpwnrptg�g��g�gfctdgcqpergpweglrownpeopgreoen�edgpweg
liimnocpnjkgqjrgsctuekp�
����������������������������������������������� �����¡� ��������� ���������¢�����£¤

UNOVWV¥N¦cowgliimnocpnjkgqjrgsctuekpgdwcmmgvegvcdefgjkgpwegujdpgreoekpgdowefhmegjqg�cmhedgdhvunppefgvtgpwegxjkprcopjrg
nkgcoojrfckoeg{npwgpwegxjkprcopg�johuekpd�g�wegdowefhmegjqg�cmhedgdwcmmgcmmjocpegpwegekpnregxjkprcopg~hugcujk}gpweg
�crnjhdgijrpnjkdgjqgpweg§jr|�g�wegdowefhmegjqg�cmhedgdwcmmgvegireicrefgnkgdhowgqjruygckfgdhiijrpefgvtgdhowgfcpcgpjg
dhvdpckpncpegnpdgcoohrcotygcdgpweglrownpeopguctgrëhnre�g�wndgdowefhmegjqg�cmhedgdwcmmgveghdefgcdgcgvcdndgqjrgre�ne{nk}g
pwegxjkprcopjr©dgliimnocpnjkdgqjrgsctuekp�

UNOVWVONliimnocpnjkdgqjrgsctuekpgdwcmmgdwj{gpwegieroekpc}egjqgojuimepnjkgjqgecowgijrpnjkgjqgpweg§jr|gcdgjqgpwegekfgjqg
pwegiernjfgoj�erefgvtgpwegliimnocpnjkgqjrgsctuekp�

UNOVWVªg�kgcoojrfckoeg{npwgl�lg�johuekpgl«�¬­®«�¬̄yg°ekercmgxjkfnpnjkdgjqgpwegxjkprcopgqjrgxjkdprhopnjkygckfg
dhv±eopgpjgjpwergirj�ndnjkdgjqgpwegxjkprcopg�johuekpdygpwegcujhkpgjqgecowgirj}reddgictuekpgdwcmmgvegojuihpefgcdg
qjmmj{d�

UNOVWVªVWg�wegcujhkpgjqgecowgirj}reddgictuekpgdwcmmgqnrdpgnkomhfe�
VW �wcpgijrpnjkgjqgpwegxjkprcopg~hugirjiermtgcmmjocvmegpjgojuimepefg§jr|²
V� �wcpgijrpnjkgjqgpwegxjkprcopg~hugirjiermtgcmmjocvmegpjgucperncmdgckfgëhniuekpgfemn�erefgckfgdhnpcvmtg

dpjrefgcpgpwegdnpegqjrgdhvdëhekpgnkojrijrcpnjkgnkgpwegojuimepefgojkdprhopnjkygjrygnqgciirj�efgnkgcf�ckoeg
vtgpwegz{kerygdhnpcvmtgdpjrefgjqqgpwegdnpegcpgcgmjocpnjkgc}reefghijkgnkg{rnpnk}²gckf

V� �wcpgijrpnjkgjqgxjkdprhopnjkgxwck}eg�nreopn�edgpwcpgpweglrownpeopgfeperunkedygnkgpweglrownpeop©dg
irjqeddnjkcmg±hf}uekpygpjgvegrecdjkcvmtg±hdpnqnef�

UNOVWVªV�g�wegcujhkpgjqgecowgirj}reddgictuekpgdwcmmgpwekgvegrefhoefgvt�
VW �wegc}}re}cpegjqgcktgcujhkpdgire�njhdmtgicnfgvtgpwegz{ker²
V� �wegcujhkpygnqgcktygqjrg§jr|gpwcpgreucnkdghkojrreopefgckfgqjrg{wnowgpweglrownpeopgwcdgire�njhdmtg

{npwwemfgcgxerpnqnocpegqjrgsctuekpgcdgirj�nfefgnkglrpnomeg³gjqgl�lg�johuekpgl«�¬®«�¬̄²
V� lktgcujhkpgqjrg{wnowgpwegxjkprcopjrgfjedgkjpgnkpekfgpjgictgcg~hvojkprcopjrgjrgucperncmgdhiimneryg

hkmeddgpweg§jr|gwcdgveekgierqjruefgvtgjpwerdgpwegxjkprcopjrgnkpekfdgpjgict²
V¥ j́rg§jr|gierqjruefgjrgfeqeopdgfndoj�erefgdnkoegpwegmcdpgictuekpgciimnocpnjkygcktgcujhkpgqjrg{wnowg

pweglrownpeopguctg{npwwjmfgictuekpygjrgkhmmnqtgcgxerpnqnocpegjqgsctuekpgnkg{wjmegjrgnkgicrpygcdgirj�nfefg
nkglrpnomeg³gjqgl�lg�johuekpgl«�¬®«�¬̄²gckf

VO µepcnkc}eg{npwwemfgihrdhckpgpjg~eopnjkg¶�¬�̄�

UNOVWV·NH[a]̧̀]Z[
UNOVWV·VWǵjrgecowgirj}reddgictuekpgucfegirnjrgpjg~hvdpckpncmgxjuimepnjkgjqgpweg§jr|ygpwegz{kerguctg{npwwjmfgpweg
qjmmj{nk}gcujhkpygcdgrepcnkc}eygqrjugpwegictuekpgjpwer{ndegfhe�
�¹ ������������ ��º��������� �����»�����¡¡������������ �º��¢�������¡�¼��������� �¢���½���� �£�¾¡������ ���¢�
����� �º������»����������»��º�¿�� � º����£¤

�ekgieroekpg�¬�À�
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GHIJKJLJKJKMNOPMQRSSRTUVWMUXPYZM[\PMVRXMZ]̂_P̀XMXRM\PX[UV[WPa
bcdefghijdkilhfmeidnhieopqfrhihnihsfitlhssnuvldwinxigfhjldjwfyieorsijeiwfdfgjuirndvlhlndeyildeogjdrfyifhrz{

|VZ]\[V̀P}M~P\QR\Y[V̀PM�M~[�YPVXM�RV�Z}M�PVP\[SM�RV�UXURVZMM

GHIJKJLJ�M�P�]̀XURVMR\MSUYUX[XURVMRQM\PX[UV[WP}MUQM[V�}MZO[SSM̂PM[ZMQRSSRTZa
bcxihsfigfhjldjwfifehjpulesfvildi�frhlndi�z�z�z�ileihnipfimnvlxlfvi�glngihni�opehjdhljui�nm�ufhlndinxihsfifdhlgfi�ng�yi
ldruovldwimnvlxlrjhlndeixngi�opehjdhljui�nm�ufhlndinxi�nghlndeinxihsfi�ng�ijei�gn�lvfvildi�frhlndi�z�z�yildefghi
�gn�lelndeixngieorsimnvlxlrjhlndez{

�XMZ]̂ZX[VXU[SM̀RY�SPXURV}M\PX[UV[WPMY[V�M̂PM\P�]̀P�MXRM��MRQM̀RVX\[̀XM�[S]PMR\M����MRQMXOPM�[S]PMRQMXOPM�]V̀OSUZXM
UXPYZ}MTOÙOP�P\MUZMSPZZ�

GHIJKJLJ�M��̀P�XM[ZMZPXMQR\XOMUVMXOUZM�P̀XURVM�������}M]�RVM�]̂ZX[VXU[SM�RY�SPXURVMRQMXOPM R\¡}MXOPM�RVX\[̀XR\MY[�M
Z]̂YUXM[VM���SÙ[XURVMQR\M~[�YPVXMXO[XMUV̀S]�PZMXOPM\PX[UV[WPMTUXOOPS�MQ\RYM�\UR\M���SÙ[XURVZMQR\M~[�YPVXM�]\Z][VXM
XRMXOUZM�P̀XURVM������MNOPM���SÙ[XURVMQR\M~[�YPVXMZ]̂YUXXP�M[XM�]̂ZX[VXU[SM�RY�SPXURVMZO[SSMVRXMUV̀S]�PM\PX[UV[WPM[ZM
QRSSRTZa
bcdefghijdkinhsfgirndvlhlndeixngigfufjefinxigfhjldjwfio�ndi�opehjdhljui�nm�ufhlndz{

MM

GHIJKJ¢M|QMQUV[SM̀RY�SPXURVMRQMXOPM R\¡MUZMY[XP\U[SS�M�PS[�P�MXO\R]WOMVRMQ[]SXMRQMXOPM�RVX\[̀XR\}MXOPM£TVP\MZO[SSM�[�M
XOPM�RVX\[̀XR\M[V�M[��UXURV[SM[YR]VXZMUVM[̀ R̀\�[V̀PMTUXOM�\XÙSPM¤MRQM�|�M¥R̀]YPVXM�¦��§¦����

GHIJKJ̈H��̀P�XMTUXOMXOPM£TVP\©ZM�\UR\M[��\R�[S}MXOPM�RVX\[̀XR\MZO[SSMVRXMY[¡PM[��[V̀PM�[�YPVXZMXRMZ]��SUP\ZMQR\M
Y[XP\U[SZMR\MPª]U�YPVXMTOÙOMO[�PMVRXM̂PPVM�PSU�P\P�M[V�MZXR\P�M[XMXOPMZUXP�

GHIJ�H«¬­®̄H°®±²³­́
GHIJ�JKHµUV[SM�[�YPVX}M̀RVZXUX]XUVWMXOPMPVXU\PM]V�[U�M̂[S[V̀PMRQMXOPM�RVX\[̀XM�]Y}MZO[SSM̂PMY[�PM̂�MXOPM£TVP\MXRMXOPM
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®̄°f±²³H́HHH³µ¶·³̄®°f̧µḨ¹H±̧µ°̄®±°Hº̧±¶·³µ°»
GH́JqHrPNWRùQMMsMUORNWR[Xs\QNWMaRXtROPMRtX̂̂XTNÙRaX[bsMUOW�

Jq uvuRwX[bsMUORuxyxz{|yx}~R�OZUaZQaR�XQsRXtRùQMMsMUOR�MOTMMURSTUMQRZUaRYXUOQZ[OXQ
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JK wQZTNÙW

µiÀÁmj °ÂÃÄm ºkÃm
R½ydyy
uxdy|
u|dyx
u�dyxR

YX]MQR�PMMO
ÅXXtRÆ̂ZU
wMOZN̂W
ÆPXOXW

Je �\M[NtN[ZONXUW

»mlÃÂpg °ÂÃÄm ºkÃm ÇkÈmh

R�MMRuOOZ[PsMUOR��PN_NORuR

J� uaaMUaZ~RNtRZUc�

µiÀÁmj ºkÃm ÇkÈmh
RuaaMUaZRÉxR }ÊxyÊ|y|Ë Ì

ÆXQONXUWRXtRuaaMUaZRQM̂ZONÙROXR_NaaNÙRXQR\QX\XWẐRQMÍbNQMsMUOWRZQMRUXOR\ZQORXtROPMRYXUOQZ[OR
wX[bsMUOWRbÛMWWROPMR_NaaNÙRXQR\QX\XWẐRQMÍbNQMsMUOWRZQMRẐWXRMUbsMQZOMaRNUROPNWRuQON[̂MRÎd

J­ SOPMQR��PN_NOW�
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Salina Fire Station 4

General Conditions 007200 - 1 

SECTION 007200
GENERAL CONDITIONS

FORM OF GENERAL CONDITIONS

1.01 THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT IS ATTACHED FOLLOWING
THIS PAGE.

RELATED REQUIREMENTS

2.01 SECTION 007300 - SUPPLEMENTARY CONDITIONS.

2.02 SECTION 014216 - DEFINITIONS.

SUPPLEMENTARY CONDITIONS

3.01 REFER TO DOCUMENT 007300 - SUPPLEMENTARY CONDITIONS FOR AMENDMENTS TO
THESE GENERAL CONDITIONS.

END OF SECTION  007200



������������	
��



���
���
��������������������������������������������� �����

!"#$%

&

'(')*+,-./01)'234)5)23467)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6A)2336)F0G)23467)'HH);<=>1I)
;/I/;J/G7)KL>/)'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1I7)L><I)G+,-./01)QFI)9;+G-,/G)F1)44R2CR22)8L)+0)3@S3BS232T)-0G/;)U;G/;)V+7T43T2TE22D)Q><,>)/W9<;/I)+0)43S4CS232TA)<I)0+1)M+;)
;/IFH/A)<I)H<,/0I/G)M+;)+0/X1<./)-I/)+0H:A)F0G).F:)+0H:)Y/)-I/G)<0)F,,+;GF0,/)Q<1>)1>/)'(')8+01;F,1)*+,-./01IZ)L/;.I)+M)[/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)
/X.F<H)G+,<0M+\F<F,+01;F,1I7,+.7
]̂ _̀abc$_̂d) e4T6@E2CDE4f

g

hii!j!kblahbiaimnmj!kblda

L>/)F-1>+;)+M)1><I)G+,-./01)>FI)

FGG/G)<0M+;.F1<+0)0//G/G)M+;)<1I)

,+.9H/1<+07)L>/)F-1>+;).F:)FHI+)

>FJ/);/J<I/G)1>/)1/W1)+M)1>/)+;<=<0FH)

'(')I1F0GF;G)M+;.7)'0)oppqrqstuvwtpv

xyzyrqstuv{y|s}rv1>F1)0+1/I)FGG/G)

<0M+;.F1<+0)FI)Q/HH)FI);/J<I<+0I)1+)1>/)

I1F0GF;G)M+;.)1/W1)<I)FJF<HFYH/)M;+.)

1>/)F-1>+;)F0G)I>+-HG)Y/);/J</Q/G7)')

J/;1<,FH)H<0/)<0)1>/)H/M1).F;=<0)+M)1><I)

G+,-./01)<0G<,F1/I)Q>/;/)1>/)F-1>+;)

>FI)FGG/G)0/,/IIF;:)<0M+;.F1<+0)

F0G)Q>/;/)1>/)F-1>+;)>FI)FGG/G)1+)+;)

G/H/1/G)M;+.)1>/)+;<=<0FH)'(')1/W17

L><I)G+,-./01)>FI)<.9+;1F01)H/=FH)

,+0I/~-/0,/I7)8+0I-H1F1<+0)Q<1>)F0)

F11+;0/:)<I)/0,+-;F=/G)Q<1>);/I9/,1)

1+)<1I),+.9H/1<+0)+;).+G<M<,F1<+07

�+;)=-<GF0,/)<0).+G<M:<0=)1><I)

G+,-./01)1+)<0,H-G/)I-99H/./01F;:)

,+0G<1<+0IA)I//)'(')*+,-./01)

'B3D�A)�-<G/)M+;)[-99H/./01F;:)

8+0G<1<+0I7

��������������������������
����������������������������� 

¡¢£¤¥¦§¢¤̈©ª©¦«¬¤­®
«̈̄©°¢ª±©¤²«§¬¢§
³́¤²§ª£µ«§¶¤̈©§¢¢©¤·¤̧ª§¹º¢»¤¼«ª¶
½¢§¹º¢»¤¥ª¾¦º»¤¼¢¿§¢ª©¦«¬ªº¤À§¢ª

�Á���ÂÃ���
�����Ä���Å�������Æ������������� 

²¦©»¤«µ¤̈ªº¦¬ªÇ¤Èª¬±ª±¤¤
ÉÊÊ¤Ë¤À±°¤̈©§¢¢©¤
ª̈º¦¬ªÇ¤È̈ ¤ÌÍ®ÊÎ

�Á��	��ÁÏ�����
�����Ä���Å�������Æ������������� 

Ë È̈¥¤À§¿°¦©¢¿©±¤¤
ÎÎÊ¤À§¾«̄§¤¼«ª¶
¡«§©°¤Èª¬±ª±¤²¦©»Ç¤̧Ð¤Ì®ÎÎÌ¤¤

�	ÑÒ���Ó�	��Ï�Ò�Ô

� Õ�Ã��	Ò����ÖÏÔÏ�ÃÔ


 �ÂÃ��

× ��Ã��	����

Ø 	��ÁÏ����

Ù ÔÚÑ��Ã��	����Ô

Û ��ÃÔ��Ú��Ï�Ã�ÑÜ��ÂÃ������ÑÜ�Ô��	�	�����Ã��	����Ô

� �Á	ÃÕ�Ô�ÏÃ��Á��Â��Ý

Þ �Ïß�

à �	Üß�Ã�Ô�	Ã����ß�Ò��Ï�Ã

�� �������Ï�Ã��Ó����Ô�ÃÔ�	Ã���������Ü

�� ÏÃÔÚ�	Ã���	Ã��Ñ�Ã�Ô

�
 ÚÃ��Ö��ÏÃÕ�	Ã���������Ï�Ã��Ó�Â��Ý

�× ßÏÔ��ÒÒ	Ã��ÚÔ����ÖÏÔÏ�ÃÔ



�����

�

����	
��
������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+����
����%����(�������
,����������( -�*�
����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
��
���(-�%�����%&�
%�/(�
,�+���
�
����%����(�������
,����������(��+��(�&
��
����0%(���
&���&�%����1�"1����+�
����2�!2���3���&���4�&���5
�3��3�3$��#�0������6����(�
����2�"2���3 ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��7��
���(��
�'� �%�&�
%��
�'��8���(�&����%��
�&%����0�������������
���%���	
��
���(9�+��
(�
,�:��)�����+
����
����
��������)�
'%��
�( �
�7
%�'�&
���,
;%�%�
���%��(��

�
<=>?@AB�>=C� D�3��$�"#$�E

F

GH IJKLMNOIMPNQPKQRSRTJNRMPNQPUQIVJQWPNIKOWI

GX WYOMLRQONZQZMRTSIJR



�����

�

����	
��
������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+����
����%����(�������
,����������( -�*�
����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
��
���(-�%�����%&�
%�/(�
,�+���
�
����%����(�������
,����������(��+��(�&
��
����0%(���
&���&�%����1�"1����+�
����2�!2���3���&���4�&���5
�3��3�3$��#�0������6����(�
����2�"2���3 ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��7��
���(��
�'� �%�&�
%��
�'��8���(�&����%��
�&%����0�������������
���%���	
��
���(9�+��
(�
,�:��)�����+
����
����
��������)�
'%��
�( �
�7
%�'�&
���,
;%�%�
���%��(��

�
<=>?@AB�>=C� D�3��$�"#$�E

F

GHIJK
LMNOPQRSTUVSUWXYZ[RSPUSYN\VST[ZS]ZQ̂PNUS_ZTVPÙRab

cddefghidejkljmkidkilknopiqjrkns
tauauvStatawvSxyz{
|QQZÔTUQZSN}S~N[�
tauauvSta�a�vStatawvSta��a�vSta��awvS��aw
cdde��jgkjrkns
{zx�vSua�a�vS��a�
|QQPVZÛS�[Z�ZÛPNU
��
|Q̂RSTUVS�XPRRPNUR
wa�vSwawa�vSwa��a�vSwa��vS�a�awvS�awa�vSta�a�vS��a�a�vS
��a�a�vS�wawa�vS��a�vS��a�a�vS��a�
|VVZUVT
�a�a�
|VVP̂PNUT\S�NR̂RvS�\TPXRS}N[
wa�a�vSwa�a�vS��awa�vS��a�a�
c��pgpkih�j�i�fedgpki�jhi�j�e�gpiq
ta�a�vSta�awvS��a�a�vSx{z�
c��pgpkih�j�poe�j��hpo�jlkn
wa�a�vSwa�a�vSwa�a�vSwa��a�vS�awa�vSx�zxz�
c�opip�gnhgpkijkljg�ej�kignhdg
wa�awvS�zyvSta�vSta�
|V�Z[̂PRZXZÛSN[S�U�P̂T̂PNUŜNS�PV
�a�a�
|ZR̂_ẐPQS�}}ZQ̂
�a�a�w
c��k�hide�
{z�
cff�pdhgpki�jlknj�h�oeig
�a�a�vS�awatvSta�vS�z{vSta�vSta�a�vSta�a�vStauawvSta�vSta��
|OO[N�T\R
�a�a�vS�awa�vS�a�vSwa�awvSwa��a�vSwa��a�vSwa��atvS
wa��a��a�vS�a�a�vStawa�vS�wa�a�
cn�pgnhgpki
�awa�vS��awa�vSx�z�S
c�� ��¡��
�
cnd�pgedgvS¢Z}PUP̂PNUSN}
�zxzx
|[Q_P̂ZQ̂vS�£̂ZÛSN}S|Ŵ_N[P̂¤
�a�vSwa��a�vS�a�a�vS�a�vS�a�vSuawvS�a�a�vS�awa�vS�a�vSta�vS
tawa�vSta�vSta�vStauawvSta�vSta��a�vSta��awvS��a�vS��a�a�vS
�wa�a�vS�wa�a�vS��a�a�vS��a�a�vS��a�a�vS��a�a�
|[Q_P̂ZQ̂vS¥PXP̂T̂PNURSN}S|Ŵ_N[P̂¤STUVS¦ZRONURPYP\P̂¤
�a�a�vSwa��a�vSwa��a�vSwa��a��vS�a�a�vS�a�a�vS�a�a�vS�a�awvS
�a�auvS�a�a�vS�a�a��vS�a�a��vS�a�a�wvS�a�a�vS�a�vSta�a�vS
ta�a�vStaua�vS��a�a�vS��a�
|[Q_P̂ZQ̂§RS|VVP̂PNUT\S]Z[�PQZRSTUVS�£OZURZR
�a�vS��a�a�vS�wa�a�vS�wa�awvS��a�a�
|[Q_P̂ZQ̂§RS|VXPUPR̂[T̂PNUSN}Ŝ_ZS�NÛ[TQ̂
wa�awvSwa�a�vS��a�vSta�a�vSta�
|[Q_P̂ZQ̂§RS|OO[N�T\R
�a�vSwa�awvSwa�vSwa��a�vS�a�a�

|[Q_P̂ZQ̂§RS|Ŵ_N[P̂¤ŜNS¦Z̈ZQ̂S~N[�
wa�vS�a�auvS��a�a�vS��a�a�
|[Q_P̂ZQ̂§RS�NO¤[P̀_̂
�a�a�vS�a�
|[Q_P̂ZQ̂§RS¢ZQPRPNUR
wa�a�vS�a�auvS�a�a�vS�a�a��vS�a�a��vS�a�a�wvS�a�a��vSuawvS
�awa�vS�awatvS�a�awvS�awa�vSta�vSta�a�vSta�vSta�a�vStata�vS
�wa�a�vS��a�
|[Q_P̂ZQ̂§RS�UROZQ̂PNUR
wa�a�vS�a�a�vS�a�atvSta�a�vSta�awvStata�vSta��a�vS�wa�
|[Q_P̂ZQ̂§RS�UR̂[WQ̂PNUR
wa�a�vSwawa�vS�a�auvS�a�a�vS�wa�a�
|[Q_P̂ZQ̂§RS�ÛZ[O[ẐT̂PNUR
�a�a��vS�a�a��
|[Q_P̂ZQ̂§RS�[N̈ZQ̂S¦ZO[ZRZÛT̂P�Z
�a�a��
|[Q_P̂ZQ̂§RS¦Z\T̂PNUR_POS©P̂_S�NÛ[TQ̂N[
�a�a�vS�a�vS�awawvSwa�awvSwa�a�vSwa�awvSwa�a�vSwawa�vSwa�a�vS
wa�vSwa�a�vSwa�a�vSwata�vSwatawvSwa��vSwa��vSwa��vSwa�uvS
wa��vS�a�a�vS�a�vS�a�vSua�a�vS�vS�awa�vSta�vStawvSta�vSta�vS
ta�vSta�vStatvS��a�auvS��awvS��awvS��vS�wawa�vS�wa�vS��a�
|[Q_P̂ZQ̂§RS¦Z\T̂PNUR_POS©P̂_S]WYQNÛ[TQ̂N[R
�a�a�vS�a�awvS�a�a�vS�a�auvStauawvStaua�vS��aw
|[Q_P̂ZQ̂§RS¦ZO[ZRZÛT̂PNUR
ta�a�vSta�a�vSta��a�
|[Q_P̂ZQ̂§RS]P̂ZSªPRP̂R
wa�a�vS�a�a�vS�a�atvSta�a�vSta�a�vStata�vSta��a�vS�wa�
|RYZR̂NR
��awa�
|̂ N̂[UZ¤R§S«ZZR
wa��a�vStaua�vSta��a�vS��awaw
|©T[VSN}S]ZOT[T̂ZS�NÛ[TQ̂R
ua�a�vSua�a�
c�hn�jklj¬­�dkignhdg�jhi�j®g�enj�kignhdg�jlknj
�kngpki�jkljg�ejrkns
�zy
h̄�pdj°elpipgpki�
xzx
�PVVPÙS¦Z±WP[ZXZÛR
�a�a�
�PUVPÙS¢PROŴZS¦ZRN\ŴPNU
�awa�vSta�vS��a�vS�wa�vS��a�a�vS��a�awvS��a�a�vS��a�a�vS
��a�aua�vS��awa�vS��awa�vS��awawvS��a�a�
�NUVRvS¥PZU
�awa�a�vStaua�vSta��a�vSta��aw
k̄i���j�enlknohide�jhi�j�h�oeig
�awa�a�vStaua�vSta��awvSxxzxzyvS��a�awvSxxz�
­̄p��piqj�ilknohgpkij²k�e��j³�ejhi�j�e�phide
xz�
�WP\VPÙS�Z[XP̂
wa�a�
�hfpgh�ṕhgpki
xz{
�Z[̂P}PQT̂ZSN}S]WYR̂TÛPT\S�NXO\ẐPNU
ta�awvSta�a�vSta�a�
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GHIJKLKMNJHOPLQIPRNSTHUJ
VWXWYZ[VWXW\Z[VWXW]Z[]ŴŴZ[_̀aZ[]W\Z[]WbWYZ[]WbWbZ[]WcZ[
]WYdWYZ[]WYdŴZ[YVWYWYŴZ[YVWXWVZ[Y\WYWV
efghijiklhfm[nj[opmqfkhinpZ[rfmhips[ng[tqqgnulv
ŶWVWV
efghijiklhfm[nj[opmwglpkf
]WYdWX
GxNUyHPzI{HIO
YWYWYZ[̂WVWXZ[̂WcWVZ[̂W|WXŴZ[̂WYYZ[̂WYXW|Z[VWXW|Z[\WXŴZ[
cWYWXZ[cWYŴZ[}̀~Z[cŴWXZ[cŴWcZ[cŴW]Z[cŴWYdZ[|ŴWYZ[
]ŴWYWYZ[]WYdŴZ[YdŴWXZ[YYWXZ[YYW\Z[YXWYWX
GxNUyHPzI{HIOZ[�fjipihinp[nj
}̀~̀�
G������P��P���P�z��
XWXWXZ[̂WYYZ[VWXW|Z[}Z[cWXWYZ[cŴWYZ[cWVZ[|ŴWYZ[]ŴWYWYZ[
YYW\
G�NKTOZ[�fjipihinp[nj
��̀�̀�
evli�mZ[�nhikf[nj
YWbWXZ[Y\WYŴ
G�����P���P���R����
ŴXWVZ[bWYWYZ[bŴZ[cŴW]Z[]ŴŴZ[]WYdWVZ[YdŴŴZ[��Z[Y\WV
evli�m[lp�[ri�fv�[tmmfghinp[nj[evli�m
Y\WVWY
G�NKTOPLQIP�{{KJKQUN�PGQOJ
ŴXWVZ[̂ŴWYZ[̂WcWVZ[cŴW]Z[]W\WXZ[YdWXW\Z[YdŴWXZ[��̀�̀�
G�NKTOPLQIP�{{KJKQUN�P�KTH
ŴXWVZ[̂ŴWYZ[̂WcWVZ[bWYWYZ[|ŴWXZ[]W\WXZ[YdŴWXZ[��̀�̀�
GQUMHN�H{PQIP�U�UQ�UPGQU{KJKQUO�PG�NKTOPLQI
�̀}̀a
evli�m[jng[�l�lsfm
ŴXWVZ[̂WY|Z[|ŴŴZ[]W\WYZ[]WbWcZ[YdWXW\Z[YdŴŴZ[YYŴZ[
YYŴWXZ[YVWXWVZ[Y\WYWc
evli�m[�w��fkh[hn[tg�ihglhinp
Y\WVWY
G�HNUKUyP��
�̀��Z[bŴ
en��fpkf�fph[nj[h�f[ ng¡Z[enp�ihinpm[¢fvlhips[hn
XWXWYZ[̂WXWXZ[̂WVWYZ[̂WcWYZ[̂WYdWYZ[̂WYXWbZ[\WXWYZ[\WXŴZ[
bWXWXZ[|WYWXZ[|WXWXZ[|ŴWYZ[YYWYZ[YYWXZ[��̀�̀�
GQTTHUMHTHUJPQLPJxHP�QI�Z[�fjipihinp[nj
£̀�̀~
GQTT¤UKMNJKQUO
Ŵ]WYZ[à~̀a
en�qvfhinpZ[enp�ihinpm[¢fvlhips[hn
ŴVWYZ[̂WYYZ[̂WY\Z[VWXWXZ[VWXW]Z[|WXZ[]WVWXZ[]W|Z[]W]WYZ[
]WYdZ[YXWXZ[YVWYWXZ[Y\WYWX
Gz�R����z��PR�¥�����P���
_
en�qvfhinpZ[�w�mhlphilv
ŴYdWYZ[VWXW]Z[|WYWYZ[|WYŴZ[|WXŴZ[]WVWXZ[]W|Z[]W]WYZ[
]WYdŴZ[YXWXZ[Y\WYWX
en�qvilpkf[¦ih�[§l¦m
XŴWXZ[̂WXŴZ[̂WbZ[̂WcZ[̂WYXWYdZ[̂WŶZ[]WbWVZ[YdWXWXZ[ŶWYZ[
ŶŴZ[ŶWVWYZ[ŶWVWXZ[ŶW\Z[YVWYWYZ[YVWXWYŴZ[Y\WXW|Z[
Y\WVWXZ[Y\WVŴ

enpkflvf�[ng[̈p¡pn¦p[enp�ihinpm
ŴcWVZ[VWXW|Z[|ŴWYZ[YdŴ
enp�ihinpm[nj[h�f[enphglkh
YWYWYZ[bWYWYZ[bWYWV
enpmfphZ[ gihhfp
ŴVWXZ[̂WYVWXZ[VWYWXZ[]W|W\Z[]W]WYZ[]WYdWXZ[]WYdŴZ[ŶWXZ[
Y\WVWVWX
GQUOQ�K{NJKQUPQIP©QKU{HI
��̀àa
Gz�����G��z�Pª¥Pz����Pz�Pª¥P
��R�����PGz����G�z��
YWYWVZ[�
GQUOJI¤MJKQUPGxNUyHP�KIHMJK«HZ[�fjipihinp[nj
}̀�̀�
GQUOJI¤MJKQUPGxNUyHP�KIHMJK«HO
YWYWYZ[̂WVWXZ[̂WYYZ[̂WYXW|Z[VWXW|Z[cWYWYZ[cWYWXZ[cWYŴZ[}̀�Z[
]ŴWYWY
enpmhgwkhinp[�k�f�wvfmZ[enphglkhng¬m
ŴYdZ[̂WYYZ[̂WYXWYZ[̂WYXWXZ[bWYŴZ[Y\WYWbWX
GQUJKUyHUJP�OOKyUTHUJPQLP�¤­MQUJINMJO
�̀aZ[YVWXWXWX
GQUJKU¤KUyPGQUJINMJPRHILQITNUMH
��̀�̀a
GQUJINMJZ[�fjipihinp[nj
�̀�̀~
Gz����G��P���������z�Pz�P
���R����z�Pz®P���
\WVWYWYZ[\WVWXZ[YYW\Z[�a
enphglkh[t��ipimhglhinp
ŴYŴZ[VZ[]WVZ[]W\
enphglkh[t¦lg�[lp�[̄°fkwhinpZ[enp�ihinpm[¢fvlhips[
hn
ŴcWYZ[̂WYdZ[\WXZ[bWY
enphglkh[�nkw�fphmZ[enqifm[±wgpim�f�[lp�[̈mf[nj
YW\WXZ[XŴWbZ[\Ŵ
GQUJINMJP�QM¤THUJOZ[�fjipihinp[nj
�̀�̀�
GQUJINMJP�¤T
XWXWXZ[XWXWVZ[̂WcWVZ[̂WcW\Z[̂W|Z[̂WYdWXZ[\WXŴZ[cŴZ[cWVZ[
_̀�Z[]WXZ[]WVWXZ[]W\WYWVZ[]WbWcZ[]WcZ[YdŴWXZ[YYW\Z[YXWYWXZ[
YXŴZ[YVWXWVZ[YVŴWXZ[Y\WYWVWXZ[��̀�̀��P��̀~̀�
GQUJINMJP�¤TZ[�fjipihinp[nj
_̀�
enphglkh[ri�f
YWYWVZ[XWXWYZ[XWXWXZ[̂WcWVZ[̂WcW\Z[̂WYdWXZ[\WXŴZ[bWYW\Z[
cWXWYŴZ[cŴWYZ[cŴW\Z[cŴWbZ[cZ[cZ[cŴWYdZ[cWVZ[|WYWYZ[
|WXWYZ[|WXŴZ[|ŴWYZ[]W\WYZ[]WcZ[YdŴWXZ[YXWYWYZ[YXWYWXZ[
YVŴWXZ[Y\WYWVWXZ[Y\WYWbWYZ[Y\WXW\
GQUJINMJP�KTHZ[�fjipihinp[nj
|WYWY
Gz����G�z�
�
enphglkhngZ[�fjipihinp[nj
�̀��P�̀�̀~
GQUJINMJQI²OPGQUOJI¤MJKQUPNU{P�¤­TKJJN�P
�MxH{¤�HO
�̀�³Z[̂WYXWYZ[̂WYXWXZ[VWXŴZ[bWYŴZ[Y\WYWbWX
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GHIJKLMJHKNOPQRSTHUVVO
WXWXYZP[X[XWZP[XYX[ZP[X\X]ZP[X̂ZP[X]\XWZPYXWX[ZPYXWX_ZP]̀XWZP
]̀X[ZP]]X[ZP]YX]ZP]YXWX]X]
abcdefgdbehijklfmlnldojpciqefcgr
ssts
GHIJKLMJHKNOPuVTLJvHIOwvSPxvJwPyVSLKLJVPGHIJKLMJHKOP
LIzP{xIVKNOP|HKMVO
[X]WX}ZP[X]YXWZPYXWXYZP_ZP]]X[ZP]WXWXY
GHIJKLMJHKNOPuVTLJvHIOwvSPxvJwPy~�MHIJKLMJHKO
]XWXWZPWXWXYZP[X[XWZP[X]\X]ZP[X]\XWZPYXWXYZP}ZP̂X_XWZP̂X_X�ZP
X̂]̀XWZP]]XWZP]]X[ZP]]XY
GHIJKLMJHKNOPuVTLJvHIOwvSPxvJwPJwVP�KMwvJVMJ
]X]XWZP]X}ZPWX[X[ZP[X]X[ZP[XWXWZP[XWX[ZP[XWXYZP[X[X]ZP[XYXWZP
[X}X]ZP[X�XYZP[X]̀ZP[X]]ZP[X]WZP[X]_ZP[X]\ZPYXWZP}XWZP_XWXWZP
�ZP\X[X]ZP̂XWZP̂X[ZP̂XYZP̂X}ZP̂X�ZP̂X\ZP̂X̂ZP]̀XWX_ZP]̀X[ZP
]]X[ZP]WZP][XYZP]}X]X[ZP]}XWX]
GHIJKLMJHKNOPuVSKVOVIJLJvHIO
[XWX]ZP[XWXWZP[X}ZP[X]WX_ZP_XWXWZP\XWX]ZP̂X[X[ZP̂X\XW
GHIJKLMJHKNOPuVOSHIOv�vTvJUP�HKP�wHOVP�VK�HKRvI�PJwVP
�HK�
[X[XWZP[X]\ZP}X[ZP_X]X[ZP_XWZP̂X}X]ZP]̀XWX\
GHIJKLMJHKNOPuV�vVxPH�PGHIJKLMJP�HM~RVIJO
[XW
GHIJKLMJHKNOPuv�wJPJHPyJHSPJwVP�HK�
WXWXWZP̂X�
GHIJKLMJHKNOPuv�wJPJHP�VKRvILJVPJwVPGHIJKLMJ
]YX]
GHIJKLMJHKNOPy~�RvJJLTO
[X]̀ZP[X]]ZP[X]WZPYXWX�ZP}XWX]ZP}XWX[ZP̂XWZP̂X[ZP̂X\XWZP
X̂\X[ZP̂X̂X]ZP̂X]̀XWZP̂X]̀X[
GHIJKLMJHKNOPy~SVKvIJVIzVIJ
[X̂ZP]̀XWX_
GHIJKLMJHKNOPy~SVK�vOvHIPLIzPGHIOJK~MJvHIP
�KHMVz~KVO
]XWXWZP[X[ZP[XYZP[X]WX]̀ZPYXWXWZPYXWX�ZP_X]X[ZP_XWXYZP�X]X[ZP
�X[XYZP�X[X_ZP\XWZP]̀ZP]WZP]YZP]}X]XY
GHHKzvILJvHIPLIzPGHKKVTLJvHI
]XWZP[XWX]ZP[X[X]ZP[X]̀ZP[X]WX_ZP_X]X[ZP_XWX]
GHSvVOP|~KIvOwVzPH�P�KLxvI�OPLIzPySVMv�vMLJvHIO
]X}ZPWX[X_ZP[X]]
GHSUKv�wJO
]X}ZP�ts�
GHKKVMJvHIPH�P�HK�
WX}ZP[X�X[ZP̂XYXWZP̂X\XWZP̂X\X[ZP̂X̂X]ZP]WX]XWZPs�t�ZP]WX[ZP
]}X]X[X]ZP]}X]X[XWZP]}XWX]
abeernfdlbcjfc�jpcdrcdjb�jd�rjabcdefgdj�bgq�rcdi
st�
abidZP�V�vIvJvHIPH�
�t�t�
GHOJO
WX}ZP[XWXYZP[X�X[ZP[X\XWZP[X]}XWZP}XYXWZP_X]X]ZP_XWX[ZP
�X[X[X[ZP�X[XYZP�X[X\ZP�X[X̂ZP̂X]̀XWZP]̀X[XWZP]̀X[X_ZP]]XWZP
]WX]XWZP]WXWX]ZP]WXWXYZP][XYZP]Y
aqddlc�jfc�j�fdg�lc�
�ts�Zj_XWX}P

�LRL�VPJHPGHIOJK~MJvHIPH�P{xIVKPHKPyVSLKLJVP
GHIJKLMJHKO
[X]YXWZP_XWXYZP]̀XWX]XWZP]̀XWX}ZP]̀XYZP]WXWXY
�LRL�VPJHPJwVP�HK�
[X]YXWZP̂X̂X]ZP]̀XWX]XWZP]̀XWX}ZP]̀XYZP]WXWXY
�LRL�VOZPGTLvROP�HK
[XWXYZP[X]\ZP_X]X]ZP\X[X[ZP̂X}X]ZP̂X_X�ZP]̀X[X[ZP]]X[XWZP
]]X[ZP]YXWXYZP]}X]X�
�LRL�VOP�HKP�VTLU
_XWX[ZP\X[X[ZP̂X}X]X_ZP̂X�ZP]̀X[XWZP]YX[XW
�fdrjb�jab��rcgr�rcdjb�jd�rj�be�ZP�V�vIvJvHIPH�
�tst�
�fdrjb�j�qmidfcdlfnjab��nrdlbcZP�V�vIvJvHIPH�
�tst�
�foZP�V�vIvJvHIPH�
�tst�
�VMvOvHIOPH�PJwVP�KMwvJVMJ
[X�XYZPYXWX_ZPYXWX�ZPYXWX]]ZPYXWX]WZPYXWX][ZP_X[ZP�X[XYZP
�X[X̂ZP\X]X[ZP\X[X]ZP̂XWZP̂XYZP̂X}X]ZP̂X\XYZP̂X̂X]ZP][XYXWZP
]YXWXWZP]YXWXYZP]}X]ZP]}XW
�rglilbcijdbj�ld��bn�jaredl�lgfdlbc
X̂YX]ZP�t�ZP̂X�ZP]YX]X]X[
�V�VMJv�VPHKP�HIMHI�HKRvI�P�HK�ZP�MMVSJLIMVZP
uV�VMJvHIPLIzPGHKKVMJvHIPH�
WX}ZP[X}ZPYXWX_ZP_XWX[ZP̂X}X]ZP̂X}X[ZP̂X_X_ZP̂X\XWZP̂X̂X[ZP
X̂]̀XYZP]WXWX]
�V�vIvJvHIO
]X]ZPWX]X]ZP[X]X]ZP[X}ZP[X]WX]ZP[X]WXWZP[X]WX[ZPYX]X]ZP}X]ZP
_X]XWZP�XWX]ZP�X[X]ZP\X]ZP̂X]ZP̂X\X]ZP]}X]X]
�rnfoijfc�j��drcilbcijb�j l�r
�t�ZP�t�t�ZP}XWX[ZP�XWX]ZP�X[X]ZP�t�ZP�t�ZP̂X}X]ZP�t�ZP
]̀X[XWZPs¡t�ZP]YX[XWZPs�tst¢ZP]}XWX}
�l�ldfnj�fdfj£irjfc�j efci�liilbc
st�
�vOS~JVO
_X[ZP�X[X̂ZP]}X]ZP]}XW
�bgq�rcdijfc�j�f��nrijfdjd�rj�ldr
�tss
�ef¤lc�iZP�V�vIvJvHIPH�
stst�
�KLxvI�OPLIzPySVMv�vMLJvHIOZP¥OVPLIzP{xIVKOwvSPH�
[X]]
Q��VMJv�VP�LJVPH�P¦IO~KLIMV
\XWXW
��re�rcglri
s¡t�ZP]YX]X]XWZPs�tst�
QRSTHUVVOZPGHIJKLMJHKNO
[X[XWZP[XYX[ZP[X\X]ZP[X̂ZP[X]\XWZPYXWX[ZPYXWX_ZP]̀XWZP
]̀X[X[ZP]]X[ZP]YX]ZP]YXWX]X]
Q§~vSRVIJZP̈L�HKZPHKP©LJVKvLTO
]X]X[ZP]X]X_ZP[XYZP[X}ZP[X\XWZP[X\X[ZP[X]WZP[X][ZP[X]}X]ZP
YXWX_ZPYXWX�ZP}XWX]ZP_XWX]ZP�X[XYZP̂X[XWZP̂X[X[ZP̂X}X]X[ZP
X̂]̀XWZP]̀XWX]ZP]̀XWXYZP]YXWX]X]ZP]YXWX]XW
QªVM~JvHIPLIzP�KH�KVOOPH�PJwVP�HK�
]X]X[ZP]XWX]ZP]XWXWZPWX[XYZPWX[X_ZP[X]ZP[X[X]ZP[XYX]ZP[X�X]ZP
[X]̀X]ZP[X]WZP[X]YZPYXWZP_XWXWZP�X]X[ZP�X[X_ZP\XWZP̂X}X]ZP
X̂̂X]ZP]̀XWZP]̀X[ZP]WX]ZP]WXWZP]YXWZP]YX[X]ZP]}X]XY
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GHIJKLMNKLONPOQMRJ
STUTVWOSTXTVWOYTUTSWOXTUTZWOXTSWOXTVWO[TYTZWO[TXWOZ\TSTUWO
Z\TVWOZVTSWOZYTZT]WÔ_̀à_
bcdefghijkilcmnhop
[TYTZTSWOq̀rWO[TZ\TUWOZSTYWOZVTZTZTSWOZVTUTZTU
stuvIwOxNyz
{|JJO}JPJ~IM�JONyO�NK~NKPNyRMK�OxNyz�
bdocei�jn�ehpdjoico�ibdoceilcmnhop
VTUTZWOVTUT[WO[T�TUWOq̀̂�WOZUTSWOZVTUTVWOZVTVTS
sMKtK~MtvO�yytK�JRJKILWO��KJy�L
UTUTZWOZSTUTUWOZVTZTZTV
�������il���������
^
�j�hgodo�i�c�
�̂̂̀
�utytKIJJLO{|JJOxtyytKIw�
�c�cg�jf�i�cphgdce�ico�i�f��pco h�
Z\TUTVWÔ�̀�
¡¢JKIMPM~tIMNKONPO|u£~NKIyt~INyLOtK¢O|u¤¤vMJyL
YTUTZ
�o�hnodkd cpdjo
STZXWO�̀̂¥WO[T]T�WO[TZ\TUWOZ\TSTSWOZZTS
�okjgncpdjoico�i�hg�d h�i�h¦fdgh�ijkip§hi��ohg
UTZTUWOàaWOUTSWOSTUTUWOSTZUTZ\TZWO]TZTSWO]TZTVWO]TUTYWO
[T]TZWO[T[TUWO[TZ\TSWOZ\TSTSWOZZTUWOZSTVTZWOZSTVTUWO
ZVTZTZTVWOZVTZTVWOZYTZTV
�odpdceïh d�djo
_̂̀a
�odpdceïh d�djoi�c©hgªïhkdodpdjoijk
ZTZT�
¡KMIMtvO}J~MLMNKO«tzJyWO}J~MLMNKL
ZVTUTVWOZYTZTVTUWOZYTUTZWOZYTUTUWOZYTUTSWOZYTUTVWOZYTUTY
¡KMIMtvO}J~MLMNKO«tzJyWOGHIJKIONPO�uI¬NyMIw
ZVTUTVWOZYTZTVTUWOZYTUTZWOZYTUTUWOZYTUTSWOZYTUTVWOZYTUTY
�o­fgmijgïcnc�hipjilhg�joijgilgj�hgpm
�̂̀à¥WOZ\TV
¡KL¤J~IMNKL
STZTSWOSTSTSWOSTXTZWOVTUTUWOVTUT]WOVTUT[WO[TVTUWO[T�TSWO
[T[TUWO[TZ\TZWOZUTUTZWOZSTV
¡KLIyu~IMNKLOINO®M¢¢JyL
ZTZTZ
¡KLIyu~IMNKLOINOI¬JŌNKIyt~INy
STUTVWOSTSTZWOST�TZWOYTUTZWOXWO�TUTUWOZUWOZSTVTU
�o�pgfnhop�ijki�hg�d hWO}JPMKMIMNKONP
^̀̂ r̀
¡KLuytK~J
]TZTZWOXTSTVWO�TUTUWO[TSTUWO[T�TVWO[T[TZWO[TZ\TUWOZ\TUTYWÔ̂
¡KLuytK~JWO�NIM~JONPŌtK~JvvtIMNKONyOGH¤MytIMNK
ZZTZTVWOZZTUTS
�o�fgco hªi�jopgc pjg°�i�dc�dedpm
^̂`̂
¡KLuytK~JWOGPPJ~IM�JO}tIJONP
�TUTUWOZVTVTU
�o�fgco hªi��ohg°�i�dc�dedpm
^̂ à
�o�fgco hªilgj�hgpm
�̂̀à_WOZZTUWOZZTVWOZZTY

¡KLuytK~JWO|INyJ¢O«tIJyMtvL
[TSTU
���±�����i��̈ i²��̈ �
^̂
¡KLuytK~JŌNR¤tKMJLWŌNKLJKIOINO³tyIMtvO�~~u¤tK~w
[T[TZ
¡KLuyJ¢OvNLLWO�¢́uLIRJKIOtK¢O|JIIvJRJKIONP
ZZTY
¡KIJKIONPOI¬JŌNKIyt~IO}N~uRJKIL
ZTUTZWOVTUTXWOVTUTZUWOVTUTZS
�ophgh�p
�̂̀_
�ophg�ghpcpdjo
ZTZT�WOZTUTSWỒµWOVTZTZWOYTZWO]TZTUWOZYTZTZ
¡KIJy¤yJItIMNKLWOxyMIIJK
VTUTZZWOVTUTZU
¶u¢�RJKIONKOsMKtvO��ty¢
ZYTVTU
�c�jgico�i�cphgdce�ªi�¦fd�nhop
ZTZTSWOZTZT]WO�̀µWOSTYWOST�TUWOST�TSWOSTZUWOSTZSWOSTZYTZWO
YTUTZWO]TUTZWOXTSTVWO[TSTUWO[TSTSWO[TYTZTSWO[TZ\TUWOZ\TUTZWO
Z\TUTVWOZVTUTZTZWOZVTUTZTU
·t£NyO}ML¤uIJL
�TSTZ
·t�LOtK¢O̧J�uvtIMNKL
ZTYWOUTSTUWOSTUTSWOSTUTVWOST]WOSTXWOSTZUTZ\WOSTZSWO[T]TVWO
[T[TZWOZ\TUTUWOZSTZWOZSTSTZWOZSTVTUWOZSTYWOZVWOZYTUT�WO
ZYTV
·MJKL
UTZTUWO[TSTZWO[TSTSWO[T]T�WO[TZ\TUWO[TZ\TVWOZYTUT�
·MRMItIMNKLWO|ItIuIJLONP
ZUTUTYWOZYTZTUWOZYTVTZTZ
·MRMItIMNKLONPO·Mt£MvMIw
STUTUWOSTYWOSTZUTZ\WOSTZUTZ\TZWOSTZXWOSTZ�TZWOVTUT]WO
VTUTXWO]TUTUWO[TVTUWO[T]TVWO[T]TXWO[T]T�WOZ\TUTYWOZ\TSTSWO
ZZTSWOZUTUTYWOZSTSTZ
·MRMItIMNKLONPOQMRJ
UTZTUWOUTUWOUTYWOSTUTUWOSTZ\WOSTZZWOSTZUTYWOSTZYTZWOVTUTXWO
YTUWOYTSWOYTVTZWO]TUTVWOXTSWOXTVWO�TUWO[TUWO[TSTZWO[TSTSWO
[TVTZWO[TYWO[T]WO[TXWO[T�WO[T[WO[TZ\WOZUTUWOZSTVWOZVWOZYWO
ZYTZTUWOZYTZTSWOZYTZTY
�cphgdce�ªi�c�cg�jf�
Z\TUTVWÔ�̀�
«tIJyMtvLWO·t£NyWOG¹uM¤RJKIOtK¢
ZTZTSWOZTZT]WOSTVTZWOSTYWOST�TUWOST�TSWOSTZUWOSTZSWOSTZYTZWO
YTUTZWO]TUTZWOXTSTVWO[TSTUWO[TSTSWO[TYTZTSWO[TZ\TUWO
Z\TUTZTUWOZ\TUTVWOZVTUTZTZWOZVTUTZTU
«JtKLWO«JI¬N¢LWOQJ~¬KM¹uJLWO|J¹uJK~JLOtK¢O
³yN~J¢uyJLONPŌNKLIyu~IMNK
STSTZWOSTZUTZ\WOVTUTUWOVTUTXWO[TVTU
«J~¬tKM~�LO·MJK
UTZTUWO[TSTZWO[TSTSWO[T]T�WO[TZ\TUWO[TZ\TVWOZYTUT�
�h�dcpdjo
�TSTZWOZYTZTSTUWOZYTUTZWOZYTUTYWOZYTUT]WÔ_̀�WOZYTVTZWO
ZYTVTZTZ
�dojgi�§co�h�idoip§hiºjg©
ZTZTZWOSTVTUWOSTZUT�WOVTUT�WOXTZWOr̀µ
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GHIJKLLMNKOPIQRSOTHIHONI
UV
GWXYZY[\]YŴ_̀abcdefegehfahd
UiUiU
jhkedelmgehfnaghagocaphfgqmlg
rsrsr̀arsrst̀atsùavsrr̀awsrst̀awstsr̀austsv̀ax̀aysvsr̀azsx̀a
r{svst
G|]|\}QS~_�Ŵ_Y�Y}Y]�
�i�
NŴ[ŴZW��Ŷ�Q�W���QM[[~�]\̂[~QWZ
zs�s�̀azszsv̀aU�iV
�hflhfdhq�ef�a�hq�̀a�c�clgehfamfkaphqqclgehfahd
tsẁatsùavsùawsts�̀a�stsẁazsusr̀azsyst̀azszsv̀azsr{sẁa
rtst
NW]Y[~
Ui�̀ars�sr̀ars�st̀atsrst̀atststs̀atstsv̀atstsẁatsùavstsẁa
vsvsr̀avsxsẁavsxsùavszst̀avsrtsz̀avsrtsr{̀austsr̀axsẁa
yststazs�sỳazsx̀azsr{sr̀ar{stsỳar{svst̀arrsùartststsr̀a
rvswsr̀arvswst̀arwsr̀arwstst̀arwswst̀arusrsv̀arusrsùa
rusrs�̀aruswsr
�hgelcahdapmflc��mgehfahqa���eqmgehfahda�fn�qmflc
rrsrsẁarrstsv
NW]Y[~QWZQJ}\Y�_
rs�st̀atsrst̀avsxsẁazs�sỳar{stsỳaU�iUiV̀arusrsùarusrs�̀a
rustsỳarusvst̀aruswsr
�hgelcahda�cngef�amfka�fn�clgehfn
rvswsr̀arvswst
��ncq�mgehfǹaphfgqmlghq�n
vst̀avsxsw
�ll��mfl�
tsvsr̀azs�s�̀azsy
�qkcqǹa�qeggcf
rsrsr̀atsẁavszst̀ax̀aystst̀arrsùartsr̀artststsr̀arvswst̀a
rwsvsr
O�NKS
�
O�̂ ~�̀abcdefegehfahd
�iUiU
O�̂ ~��QK YX~̂[~QWZQ¡Ŷ\̂[Y\}QM��\̂�~�~̂]_
�i�̀arvstst̀arwsrsrsw
O�̂ ~��QĤZW��\]YŴQ\̂XQI~� Y[~_QS~¢|Y�~XQWZQ]£~
tsrst̀a�i�̀atsv̀avstst̀avsrtsr{̀a�srsv̀a�srsẁa�stsùazsvst̀a
zs�sr̀azs�sẁazszst̀azsr{sv̀ar{svsv̀arrst̀arvswsr̀arvswst̀a
rwsrsrsẁarwsrsẁarusrsw
�¤fcq�na¥�gohqeg�
rsùatsrsr̀atsvsvtsẁatsùavswst̀avsysr̀avsrtsr{̀avsrwst̀a
wsrst̀awstsẁawstsz̀austsr̀austsẁauswsr̀a�sr̀a�sv̀axstsr̀a
xsvsr̀aystst̀aysvsr̀azsvst̀azsusr̀azs�sẁazszsr̀azsr{st̀a
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R\][£Ŷ��QJ|]]Ŷ�Q\̂X
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�SUQO©S̀SÙNO�[]�SUQ]U�̀
�d�dcNOcdedeNOcded�NO�dcdeNO�dpdfNO�d�deNO�dfgdfNOf�dc
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qnwkoijkyprixojrokmpkoijkyprixojro�vkrmnvt�oqnov�kmpk~��k{jo|jjnkqn�k�jpvmnvkmpkjnoxoxjvkmoijpkoiqnkoijk}|njpkqnwkoijk
lmnopqromp�khijkyprixojrokviq���kim|j�jp�k{jkjnoxo�jwkomk�jp�mpuqnrjkqnwkjn�mprjujnokm�km{�xzqoxmnvktnwjpkoijk
lmnopqrokxnojnwjwkomk�qrx�xoqojk�jp�mpuqnrjkm�koijkyprixojro�vkwtoxjv�

WOPXPX�OJd_O�ce�
hijkojpuk��mp��kujqnvkoijkrmnvoptroxmnkqnwkvjp�xrjvkpj�txpjwk{�koijklmnopqroksmrtujnov�k|ijoijpkrmu��jojwkmpk
�qpoxq���krmu��jojw�kqnwkxnr�twjvkq��kmoijpk�q{mp�kuqojpxq�v�kj�tx�ujno�kqnwkvjp�xrjvk�pm�xwjwkmpkomk{jk�pm�xwjwk{�koijk
lmnopqrompkomk�t��x��koijklmnopqromp�vkm{�xzqoxmnv�khijk�mp�kuq�krmnvoxotojkoijk|im�jkmpkqk�qpokm�koijk�pm�jro�

WOPXPX�OJd_OSec�_]b
hijk�pm�jrokxvkoijkomoq�krmnvoptroxmnkm�k|ixrikoijk�mp�k�jp�mpujwktnwjpkoijklmnopqroksmrtujnovkuq�k{jkoijk|im�jkmpk
qk�qpokqnwk|ixrikuq�kxnr�twjkrmnvoptroxmnk{�koijk}|njpkqnwk{�k�j�qpqojklmnopqrompv�

WOPXPX OJd_ÔeZ¡\a¢[
hijkspq|xnzvkqpjkoijkzpq�ixrkqnwk�xrompxq�k�mpoxmnvkm�koijklmnopqroksmrtujnovkvim|xnzkoijkwjvxzn�k�mrqoxmnkqnwk
wxujnvxmnvkm�koijk�mp��kzjnjpq���kxnr�twxnzk��qnv�kj�j�qoxmnv�kvjroxmnv�kwjoqx�v�kvrijwt�jv�kqnwkwxqzpquv�

WOPXPX£OJd_OV¤_]\̀\]Zb\ca[
hijk��jrx�xrqoxmnvkqpjkoiqok�mpoxmnkm�koijklmnopqroksmrtujnovkrmnvxvoxnzkm�koijk|pxoojnkpj�txpjujnovk�mpkuqojpxq�v�k
j�tx�ujno�kv�vojuv�kvoqnwqpwvkqnwk|mp�uqnvix�k�mpkoijk�mp��kqnwk�jp�mpuqnrjkm�kpj�qojwkvjp�xrjv�

WOPXPX¥OKa[befg_ab[Oc̀OV_e¦\]_
�nvoptujnovkm�k�jp�xrjkqpjkpj�pjvjnoqoxmnv�kxnkqn�kujwxtukm�kj��pjvvxmnknm|k�nm|nkmpk�qojpkwj�j�m�jw�km�koijkoqnzx{�jk
qnwkxnoqnzx{�jkrpjqox�jk|mp�k�jp�mpujwk{�koijkyprixojrokqnwkoijkyprixojro�vkrmnvt�oqnovktnwjpkoijxpkpjv�jrox�jk
�pm�jvvxmnq�kvjp�xrjvkqzpjjujnov�k�nvoptujnovkm�k�jp�xrjkuq�kxnr�twj�k|xoimtok�xuxoqoxmn�kvotwxjv�kvtp�j�v�kumwj�v�k
v�jorijv�kwpq|xnzv�kv�jrx�xrqoxmnv�kqnwkmoijpkvxux�qpkuqojpxq�v�

WOPXPX§OKa\b\Z̈Ô_]\[\caO©Z�_e
hijk�nxoxq�ksjrxvxmnk�q�jpkxvkoijk�jpvmnkxwjnox�xjwkxnkoijkyzpjjujnokomkpjnwjpkxnxoxq�kwjrxvxmnvkmnkl�qxuvkxnk
qrrmpwqnrjk|xoik�jroxmnk�ª���khijk�nxoxq�ksjrxvxmnk�q�jpkviq��knmokvim|k�qpoxq�xo�komkoijk}|njpkmpklmnopqrompkqnwk
viq��knmok{jk�xq{�jk�mpkpjvt�ovkm�kxnojp�pjoqoxmnvkmpkwjrxvxmnvkpjnwjpjwkxnkzmmwk�qxoi�

WOPX�OLcee_̈Zb\caOZa«OKab_abOc̀Obd_OLcabeZ]bÔc]fg_ab[
WOPX�XPkhijkxnojnokm�koijklmnopqroksmrtujnovkxvkomkxnr�twjkq��kxojuvknjrjvvqp�k�mpkoijk�pm�jpkj�jrtoxmnkqnwkrmu��joxmnk
m�koijk�mp�k{�koijklmnopqromp�khijklmnopqroksmrtujnovkqpjkrmu��jujnoqp��kqnwk|iqokxvkpj�txpjwk{�kmnjkviq��k{jkqvk
{xnwxnzkqvkx�kpj�txpjwk{�kq��¬k�jp�mpuqnrjk{�koijklmnopqrompkviq��k{jkpj�txpjwkmn��komkoijkj�ojnokrmnvxvojnok|xoikoijk
lmnopqroksmrtujnovkqnwkpjqvmnq{��kxn�jpq{�jk�pmukoijukqvk{jxnzknjrjvvqp�komk�pmwtrjkoijkxnwxrqojwkpjvt�ov�
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GHIJKJIJILMNOLPQRSTPUPVWLXYLSQWLZ[XRP\PXQLXYLVNOL]XQV[ŜVL_X̂ àOQV\L\NSTTLQXVLPQRSTPUSVOLVNOL]XQV[ŜVLX[LPV\L[OaSPQPQbL
Z[XRP\PXQ\cLdYLPVLP\LUOVO[aPQOULVNSVLSQWLZ[XRP\PXQLXYLVNOL]XQV[ŜVL_X̂ àOQV\LRPXTSVO\LSQWLTSefLX[LP\LXVNO[eP\OLPQRSTPULX[L
Q̀OQYX[̂OSgTOfLVNOQLVNSVLZ[XRP\PXQL\NSTTLgOL[ORP\OULVXLVNOLOhVOQVLQÔO\\S[WLVXLaSiOLVNSVLZ[XRP\PXQLTObSTLSQUL
OQYX[̂OSgTOcLdQL\̀ N̂L̂S\OLVNOL]XQV[ŜVL_X̂ àOQV\L\NSTTLgOL̂XQ\V[̀OUfLVXLVNOLỲTTO\VLOhVOQVLZO[aPVVOULgWLTSefLVXLbPROL
OYYÔVLVXLVNOLZS[VPO\jLPQVOQVPXQ\LSQULZ̀[ZX\O\LPQLOhÔ V̀PQbLVNOL]XQV[ŜVc

GHIJKJKLk[bSQPlSVPXQLXYLVNOLmZÔPYP̂SVPXQ\LPQVXLUPRP\PXQ\fL\ÔVPXQ\LSQULS[VP̂TO\fLSQULS[[SQbOaOQVLXYL_[SePQb\L\NSTTLQXVL
X̂QV[XTLVNOL]XQV[ŜVX[LPQLUPRPUPQbLVNOLnX[iLSaXQbLm̀ĝXQV[ŜVX[\LX[LPQLO\VSgTP\NPQbLVNOLOhVOQVLXYLnX[iLVXLgOL
ZO[YX[aOULgWLSQWLV[SUOc

GHIJKJoLpQTO\\LXVNO[eP\OL\VSVOULPQLVNOL]XQV[ŜVL_X̂ àOQV\fLeX[U\LVNSVLNSROLeOTTqiQXeQLVÔNQP̂STLX[L̂XQ\V[̀̂ VPXQL
PQÙ\V[WLaOSQPQb\LS[OL̀\OULPQLVNOL]XQV[ŜVL_X̂ àOQV\LPQLŜ X̂[USQ̂OLePVNL\̀ N̂L[ÔXbQPlOULaOSQPQb\c

GHIJoHrstuvswuxsvuyz
MO[a\L̂SZPVSTPlOULPQLVNO\OL{OQO[STL]XQUPVPXQ\LPQ̂T̀UOLVNX\OLVNSVLS[OL|}~L\ZÔPYP̂STTWLUOYPQOUfL|�~LVNOLVPVTO\LXYLQ̀agO[OUL
S[VP̂TO\fLX[L|�~LVNOLVPVTO\LXYLXVNO[LUX̂ àOQV\LZ̀gTP\NOULgWLVNOL�aO[P̂SQLdQ\VPV̀VOLXYL�[̂NPVÔV\c

GHIJ�H�zv��t��vsvuyz
dQLVNOLPQVO[O\VLXYLg[ORPVWLVNOL]XQV[ŜVL_X̂ àOQV\LY[O�̀OQVTWLXaPVLaXUPYWPQbLeX[U\L\̀ N̂LS\L�STT�LSQUL�SQW�LSQULS[VP̂TO\L
\̀ N̂LS\L�VNO�LSQUL�SQf�Lg̀VLVNOLYŜVLVNSVLSLaXUPYPO[LX[LSQLS[VP̂TOLP\LSg\OQVLY[XaLXQOL\VSVOaOQVLSQULSZZOS[\LPQLSQXVNO[LP\L
QXVLPQVOQUOULVXLSYYÔVLVNOLPQVO[Z[OVSVPXQLXYLOPVNO[L\VSVOaOQVc

GHIJ�H��z����utHsz�H���Hy�H��s�uz���H�t��u�u�svuyz��Hsz�H�v���H�z�v����zv�Hy�H����u��
GHIJ�JILMNOL�[̂NPVÔVLSQULVNOL�[̂NPVÔVj\L̂XQ\̀TVSQV\L\NSTTLgOLUOOaOULVNOLS̀VNX[\LSQULXeQO[\LXYLVNOP[L[O\ZÔVPROL
dQ\V[̀aOQV\LXYLmO[RP̂OfLPQ̂T̀UPQbLVNOL_[SePQb\LSQULmZÔPYP̂SVPXQ\fLSQUL[OVSPQLSTTL̂XaaXQLTSefL\VSV̀VX[WfLSQULXVNO[L
[O\O[ROUL[PbNV\LPQLVNOP[LdQ\V[̀aOQV\LXYLmO[RP̂OfLPQ̂T̀UPQbL̂XZW[PbNV\cLMNOL]XQV[ŜVX[fLm̀ĝXQV[ŜVX[\fL
m̀gq\̀ĝXQV[ŜVX[\fLSQUL\̀ZZTPO[\L\NSTTLQXVLXeQLX[L̂TSPaLSL̂XZW[PbNVLPQLVNOLdQ\V[̀aOQV\LXYLmO[RP̂OcLm̀gaPVVSTLX[L
UP\V[Pg̀VPXQLVXLaOOVLXYYP̂PSTL[Ob̀TSVX[WL[O�̀P[OaOQV\LX[LYX[LXVNO[LZ̀[ZX\O\LPQL̂XQQÔVPXQLePVNLVNOL�[X�ÔVLP\LQXVLVXLgOL
X̂Q\V[̀OULS\LZ̀gTP̂SVPXQLPQLUO[XbSVPXQLXYLVNOL�[̂NPVÔVj\LX[L�[̂NPVÔVj\L̂XQ\̀TVSQV\jL[O\O[ROUL[PbNV\c

GHIJ�JKLMNOL]XQV[ŜVX[fLm̀ĝXQV[ŜVX[\fLm̀gq\̀ĝXQV[ŜVX[\fLSQUL\̀ZZTPO[\LS[OLS̀VNX[PlOULVXL̀\OLSQUL[OZ[XÙ ÔLVNOL
dQ\V[̀aOQV\LXYLmO[RP̂OLZ[XRPUOULVXLVNOafL\̀g�ÔVLVXLSQWLZ[XVX̂XT\LO\VSgTP\NOULZ̀[\̀SQVLVXLmÔVPXQ\L}c�LSQUL}c�fL\XTOTWL
SQULOĥT̀\PROTWLYX[LOhÔ V̀PXQLXYLVNOLnX[icL�TTL̂XZPO\LaSUOL̀QUO[LVNP\LS̀VNX[PlSVPXQL\NSTTLgOS[LVNOL̂XZW[PbNVLQXVP̂OfLPYL
SQWfL\NXeQLXQLVNOLdQ\V[̀aOQV\LXYLmO[RP̂OcLMNOL]XQV[ŜVX[fLm̀ĝXQV[ŜVX[\fLm̀gq\̀ĝXQV[ŜVX[\fLSQUL\̀ZZTPO[\LaSWLQXVL
\̀OLVNOLdQ\V[̀aOQV\LXYLmO[RP̂OLXQLXVNO[LZ[X�ÔV\LX[LYX[LSUUPVPXQ\LVXLVNOL�[X�ÔVLX̀V\PUOLVNOL\̂XZOLXYLVNOLnX[iLePVNX̀VL
VNOL\ZÔPYP̂Le[PVVOQL̂XQ\OQVLXYLVNOLkeQO[fL�[̂NPVÔVfLSQULVNOL�[̂NPVÔVj\L̂XQ\̀TVSQV\c

GHIJ�H�yvu��
GHIJ�JIL�ĥOZVLS\LXVNO[eP\OLZ[XRPUOULPQLmÔVPXQL}c�c�fLeNO[OLVNOL]XQV[ŜVL_X̂ àOQV\L[O�̀P[OLXQOLZS[VWLVXLQXVPYWLX[L
bPROLQXVP̂OLVXLVNOLXVNO[LZS[VWfL\̀ N̂LQXVP̂OL\NSTTLgOLZ[XRPUOULPQLe[PVPQbLVXLVNOLUO\PbQSVOUL[OZ[O\OQVSVPROLXYLVNOLZS[VWLVXL
eNXaLVNOLQXVP̂OLP\LSUU[O\\OULSQUL\NSTTLgOLUOOaOULVXLNSROLgOOQLÙTWL\O[ROULPYLUOTPRO[OULPQLZO[\XQfLgWLaSPTfLgWL̂X̀[PO[fL
X[LgWLOTÔV[XQP̂LV[SQ\aP\\PXQLPYLSLaOVNXULYX[LOTÔV[XQP̂LV[SQ\aP\\PXQLP\L\OVLYX[VNLPQLVNOL�b[OOaOQVc

GHIJ�JKL XVP̂OLXYL]TSPa\LS\LZ[XRPUOULPQLmÔVPXQL}¡c}c�L\NSTTLgOLZ[XRPUOULPQLe[PVPQbLSQUL\NSTTLgOLUOOaOULVXLNSROLgOOQL
ÙTWL\O[ROULXQTWLPYLUOTPRO[OULVXLVNOLUO\PbQSVOUL[OZ[O\OQVSVPROLXYLVNOLZS[VWLVXLeNXaLVNOLQXVP̂OLP\LSUU[O\\OULgWL̂O[VPYPOUL
X[L[ObP\VO[OULaSPTfLX[LgWL̂X̀[PO[LZ[XRPUPQbLZ[XXYLXYLUOTPRO[Wc

GHIJ¢H�u�uvswH�svsH���Hsz�H£�sz��u��uyz
MNOLZS[VPO\L\NSTTLSb[OOL̀ZXQLZ[XVX̂XT\LbXRO[QPQbLVNOLV[SQ\aP\\PXQLSQUL̀\OLXYLdQ\V[̀aOQV\LXYLmO[RP̂OLX[LSQWLXVNO[L
PQYX[aSVPXQLX[LUX̂ àOQVSVPXQLPQLUPbPVSTLYX[acLMNOLZS[VPO\LePTTL̀\OL�d�L_X̂ àOQVL��¤�¥¦�¤}�fL§̀PTUPQbL
dQYX[aSVPXQL̈XUOTPQbLSQUL_PbPVSTL_SVSL�hNPgPVfLVXLO\VSgTP\NLVNOLZ[XVX̂XT\LYX[LVNOLUOROTXZaOQVfL̀\OfLV[SQ\aP\\PXQfLSQUL
OĥNSQbOLXYLUPbPVSTLUSVSc

GHIJ©Hª�uw�uz�H�z�y��svuyzH«y��w�H���Hsz�H¬�wusz��
�QWL̀\OLXYfLX[L[OTPSQ̂OLXQfLSTTLX[LSLZX[VPXQLXYLSLg̀PTUPQbLPQYX[aSVPXQLaXUOTLePVNX̀VLSb[OOaOQVLVXLZ[XVX̂XT\LbXRO[QPQbL
VNOL̀\OLXYfLSQUL[OTPSQ̂OLXQfLVNOLPQYX[aSVPXQL̂XQVSPQOULPQLVNOLaXUOTLSQULePVNX̀VLNSRPQbLVNX\OLZ[XVX̂XT\L\OVLYX[VNLPQL�d�L
_X̂ àOQVL��¤�¥¦�¤}�fL§̀PTUPQbLdQYX[aSVPXQL̈XUOTPQbLSQUL_PbPVSTL_SVSL�hNPgPVfLSQULVNOL[O�̀P\PVOL�d�L_X̂ àOQVL
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HIJIKLIJMNOPQRSTUVWPXYZ[\Z]̂P_]̀SRabWZS]PcS\U[Z]̂PQRSWSVS[PdSRaOPefb[[PgUPbWPWfUPYeZ]̂PSRPRU[hZ]̂PibRWhjePeS[UPRZekP
b]\PlZWfSYWP[ZbgZ[ZWhPWSPWfUPSWfURPibRWhPb]\PZWePVS]WRbVWSRePSRPVS]eY[Wb]WeOPWfUPbYWfSRePS̀OPSRPVS]WRZgYWSRePWSOPWfUPgYZ[\Z]̂P
Z]̀SRabWZS]PaS\U[OPb]\PUbVfPS̀PWfUZRPb̂U]WePb]\PUai[ShUUem

nopqrstuvuuuwxyto
zuv{|u}~�~���
zuv{|{|P�fUP�l]URPZePWfUPiUReS]PSRPU]WZWhPZ\U]WZ̀ZU\PbePeYVfPZ]PWfUP�̂RUUaU]WPb]\PZePRÙURRU\PWSPWfRSŶfSYWPWfUP�S]WRbVWP
�SVYaU]WePbePZ̀PeZ]̂Y[bRPZ]P]YagURmP�fUP�l]URPefb[[P\UeẐ]bWUPZ]PlRZWZ]̂PbPRUiRUeU]WbWZ�UPlfSPefb[[Pfb�UPU�iRUeeP
bYWfSRZWhPWSPgZ]\PWfUP�l]URPlZWfPRUeiUVWPWSPb[[PabWWURePRU�YZRZ]̂PWfUP�l]URjePbiiRS�b[PSRPbYWfSRZ�bWZS]mP��VUiWPbeP
SWfURlZeUPiRS�Z\U\PZ]P�UVWZS]P�mImMOPWfUP�RVfZWUVWP\SUeP]SWPfb�UPeYVfPbYWfSRZWhmP�fUPWURaP��l]UR�PaUb]ePWfUP�l]URP
SRPWfUP�l]URjePbYWfSRZ�U\PRUiRUeU]WbWZ�Um

zuv{|{vP�fUP�l]URPefb[[P̀YR]ZefPWSPWfUP�S]WRbVWSROPlZWfZ]P̀Z̀WUU]P\bhePb̀WURPRUVUZiWPS̀PbPlRZWWU]PRU�YUeWOPZ]̀SRabWZS]P
]UVUeebRhPb]\PRU[U�b]WP̀SRPWfUP�S]WRbVWSRPWSPU�b[YbWUOP̂Z�UP]SWZVUPS̀OPSRPU]̀SRVUPaUVfb]ZVjeP[ZU]PRẐfWemP�YVfP
Z]̀SRabWZS]Pefb[[PZ]V[Y\UPbPVSRRUVWPeWbWUaU]WPS̀PWfUPRUVSR\P[Ûb[PWZW[UPWSPWfUPiRSiURWhPS]PlfZVfPWfUPQRSTUVWPZeP[SVbWU\OP
YeYb[[hPRÙURRU\PWSPbePWfUPeZWUOPb]\PWfUP�l]URjePZ]WURUeWPWfURUZ]m

zuv{vut���~��~u��u��~uw��~���u���������un�����~�~���
zuv{v{|PQRZSRPWSPVSaaU]VUaU]WPS̀PWfUP�SRkPb]\PYiS]PlRZWWU]PRU�YUeWPghPWfUP�S]WRbVWSROPWfUP�l]URPefb[[P̀YR]ZefPWSPWfUP
�S]WRbVWSRPRUbeS]bg[UPU�Z\U]VUPWfbWPWfUP�l]URPfbePab\UP̀Z]b]VZb[PbRRb]̂UaU]WePWSP̀Y[̀Z[[PWfUP�l]URjePSg[ẐbWZS]eP
Y]\URPWfUP�S]WRbVWmP�fUP�S]WRbVWSRPefb[[Pfb�UP]SPSg[ẐbWZS]PWSPVSaaU]VUPWfUP�SRkPY]WZ[PWfUP�l]URPiRS�Z\UePeYVfP
U�Z\U]VUmP_̀PVSaaU]VUaU]WPS̀PWfUP�SRkPZeP\U[bhU\PY]\URPWfZeP�UVWZS]PImImMOPWfUP�S]WRbVWP�ZaUPefb[[PgUPU�WU]\U\P
biiRSiRZbWU[hm

zuv{v{vPdS[[SlZ]̂PVSaaU]VUaU]WPS̀PWfUP�SRkPb]\PYiS]PlRZWWU]PRU�YUeWPghPWfUP�S]WRbVWSROPWfUP�l]URPefb[[P̀YR]ZefPWSP
WfUP�S]WRbVWSRPRUbeS]bg[UPU�Z\U]VUPWfbWPWfUP�l]URPfbePab\UP̀Z]b]VZb[PbRRb]̂UaU]WePWSP̀Y[̀Z[[PWfUP�l]URjePSg[ẐbWZS]eP
Y]\URPWfUP�S]WRbVWPS][hPZ̀P�M PWfUP�l]URP̀bZ[ePWSPabkUPibhaU]WePWSPWfUP�S]WRbVWSRPbePWfUP�S]WRbVWP�SVYaU]WePRU�YZRU¡P
�I PWfUP�S]WRbVWSRPZ\U]WZ̀ZUePZ]PlRZWZ]̂PbPRUbeS]bg[UPVS]VUR]PRÛbR\Z]̂PWfUP�l]URjePbgZ[ZWhPWSPabkUPibhaU]WPlfU]P\YU¡P
SRP�N PbPVfb]̂UPZ]PWfUP�SRkPabWURZb[[hPVfb]̂UePWfUP�S]WRbVWP�YamP_̀PWfUP�l]URP̀bZ[ePWSPiRS�Z\UPeYVfPU�Z\U]VUOPbeP
RU�YZRU\OPlZWfZ]P̀SYRWUU]P\bhePS̀PWfUP�S]WRbVWSRjePRU�YUeWOPWfUP�S]WRbVWSRPabhPZaaU\ZbWU[hPeWSiPWfUP�SRkPb]\OPZ]PWfbWP
U�U]WOPefb[[P]SWZ̀hPWfUP�l]URPWfbWPWfUP�SRkPfbePeWSiiU\mP¢SlU�UROPZ̀PWfUPRU�YUeWPZePab\UPgUVbYeUPbPVfb]̂UPZ]PWfUP�SRkP
abWURZb[[hPVfb]̂UePWfUP�S]WRbVWP�YaPY]\URP�N PbgS�UOPWfUP�S]WRbVWSRPabhPZaaU\ZbWU[hPeWSiPS][hPWfbWPiSRWZS]PS̀PWfUP
�SRkPb̀̀UVWU\PghPWfUPVfb]̂UPY]WZ[PRUbeS]bg[UPU�Z\U]VUPZePiRS�Z\U\mP_̀PWfUP�SRkPZePeWSiiU\PY]\URPWfZeP�UVWZS]PImImIOPWfUP
�S]WRbVWP�ZaUPefb[[PgUPU�WU]\U\PbiiRSiRZbWU[hPb]\PWfUP�S]WRbVWP�YaPefb[[PgUPZ]VRUbeU\PghPWfUPbaSY]WPS̀PWfUP
�S]WRbVWSRjePRUbeS]bg[UPVSeWePS̀PefYW\Sl]OP\U[bhPb]\PeWbRW£YiOPi[YePZ]WURUeWPbePiRS�Z\U\PZ]PWfUP�S]WRbVWP�SVYaU]Wem

zuv{v{¤u�̀WURPWfUP�l]URP̀YR]ZefUePU�Z\U]VUPS̀P̀Z]b]VZb[PbRRb]̂UaU]WePY]\URPWfZeP�UVWZS]PImIOPWfUP�l]URPefb[[P]SWP
abWURZb[[hP�bRhPeYVfP̀Z]b]VZb[PbRRb]̂UaU]WePlZWfSYWPiRZSRP]SWZVUPWSPWfUP�S]WRbVWSRm

zuv{v{¥u�fURUPWfUP�l]URPfbeP\UeẐ]bWU\PZ]̀SRabWZS]P̀YR]ZefU\PY]\URPWfZeP�UVWZS]PImIPbeP�VS]̀Z\U]WZb[O�PWfUP�S]WRbVWSRP
efb[[PkUUiPWfUPZ]̀SRabWZS]PVS]̀Z\U]WZb[Pb]\Pefb[[P]SWP\ZeV[SeUPZWPWSPb]hPSWfURPiUReS]mP¢SlU�UROPWfUP�S]WRbVWSRPabhP
\ZeV[SeUP�VS]̀Z\U]WZb[�PZ]̀SRabWZS]OPb̀WURPeU�U]P�¦ P\bhejP]SWZVUPWSPWfUP�l]UROPlfURUP\ZeV[SeYRUPZePRU�YZRU\PghP[blOP
Z]V[Y\Z]̂PbPeYgiSU]bPSRPSWfURP̀SRaPS̀PVSaiY[eSRhP[Ûb[PiRSVUeePZeeYU\PghPbPVSYRWPSRP̂S�UR]aU]Wb[PU]WZWhOPSRPghPVSYRWP
SRPbRgZWRbWSR�e PSR\URmP�fUP�S]WRbVWSRPabhPb[eSP\ZeV[SeUP�VS]̀Z\U]WZb[�PZ]̀SRabWZS]PWSPZWePUai[ShUUeOPVS]eY[Wb]WeOP
eYRUWZUeOP�YgVS]WRbVWSRePb]\PWfUZRPUai[ShUUeOP�Yg£eYgVS]WRbVWSReOPb]\PSWfURePlfSP]UU\PWSPk]SlPWfUPVS]WU]WPS̀PeYVfP
Z]̀SRabWZS]PeS[U[hPb]\PU�V[YeZ�U[hP̀SRPWfUPQRSTUVWPb]\PlfSPb̂RUUPWSPabZ]WbZ]PWfUPVS]̀Z\U]WZb[ZWhPS̀PeYVfPZ]̀SRabWZS]m

zuv{¤uq����������u���u§~����~�uo~̈©��~�u��u��~uw��~�
zuv{¤{|P��VUiWP̀SRPiURaZWePb]\P̀UUePWfbWPbRUPWfUPRUeiS]eZgZ[ZWhPS̀PWfUP�S]WRbVWSRPY]\URPWfUP�S]WRbVWP�SVYaU]WeOP
Z]V[Y\Z]̂PWfSeUPRU�YZRU\PY]\URP�UVWZS]PNm¦mMOPWfUP�l]URPefb[[PeUVYRUPb]\PibhP̀SRP]UVUeebRhPbiiRS�b[eOPUbeUaU]WeOP
beeUeeaU]WePb]\PVfbR̂UePRU�YZRU\P̀SRPVS]eWRYVWZS]OPYeUPSRPSVVYib]VhPS̀PiURab]U]WPeWRYVWYRUePSRP̀SRPiURab]U]WP
Vfb]̂UePZ]PU�ZeWZ]̂P̀bVZ[ZWZUem

zuv{¤{vP�fUP�l]URPefb[[PRUWbZ]Pb]PbRVfZWUVWP[bl̀Y[[hP[ZVU]eU\PWSPiRbVWZVUPbRVfZWUVWYRUOPSRPb]PU]WZWhP[bl̀Y[[hPiRbVWZVZ]̂P
bRVfZWUVWYRUOPZ]PWfUPTYRZe\ZVWZS]PlfURUPWfUPQRSTUVWPZeP[SVbWU\mP�fbWPiUReS]PSRPU]WZWhPZePZ\U]WZ̀ZU\PbePWfUP�RVfZWUVWPZ]PWfUP
�̂RUUaU]WPb]\PZePRÙURRU\PWSPWfRSŶfSYWPWfUP�S]WRbVWP�SVYaU]WePbePZ̀PeZ]̂Y[bRPZ]P]YagURm
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HIJKLKLMNOMPQRMRSTUVWSRXPMVOMPQRMYZ[Q\PR[PMPRZS\X]PR̂_MPQRM̀aXRZM̂Q]UUMRSTUVWM]M̂b[[R̂̂VZMPVMaQVSMPQRMcVXPZ][PVZMQ]̂M
XVMZR]̂VX]dURMVdeR[P\VXM]XfMaQV̂RM̂P]Pb̂MbXfRZMPQRMcVXPZ][PMgV[bSRXP̂M̂Q]UUMdRMPQ]PMVOMPQRMYZ[Q\PR[Ph

HIJKLKiMjQRM̀aXRZM̂Q]UUMObZX\̂QM̂bZkRŴMfR̂[Z\d\XlMTQŴ\[]UM[Q]Z][PRZ\̂P\[̂_MURl]UMU\S\P]P\VX̂M]XfMbP\U\PWMUV[]P\VX̂MOVZM
PQRM̂\PRMVOMPQRMmZVeR[P_M]XfM]MURl]UMfR̂[Z\TP\VXMVOMPQRM̂\PRhMjQRMcVXPZ][PVZM̂Q]UUMdRMRXP\PURfMPVMZRUWMVXMPQRM][[bZ][WMVOM
\XOVZS]P\VXMObZX\̂QRfMdWMPQRM̀aXRZMdbPM̂Q]UUMRnRZ[\̂RMTZVTRZMTZR[]bP\VX̂MZRU]P\XlMPVMPQRM̂]ORMTRZOVZS]X[RMVOMPQRM
oVZph

HIJKLKqMjQRM̀aXRZM̂Q]UUMObZX\̂QM\XOVZS]P\VXMVZM̂RZk\[R̂MZRrb\ZRfMVOMPQRM̀aXRZMdWMPQRMcVXPZ][PMgV[bSRXP̂Ma\PQM
ZR]̂VX]dURMTZVSTPXR̂̂hMjQRM̀aXRZM̂Q]UUM]ÛVMObZX\̂QM]XWMVPQRZM\XOVZS]P\VXMVZM̂RZk\[R̂MbXfRZMPQRM̀aXRZŝM[VXPZVUM]XfM
ZRURk]XPMPVMPQRMcVXPZ][PVZŝMTRZOVZS]X[RMVOMPQRMoVZpMa\PQMZR]̂VX]dURMTZVSTPXR̂̂M]OPRZMZR[R\k\XlMPQRMcVXPZ][PVZŝM
aZ\PPRXMZRrbR̂PMOVZM̂b[QM\XOVZS]P\VXMVZM̂RZk\[R̂h

HIJKLKtMuXUR̂̂MVPQRZa\̂RMTZVk\fRfM\XMPQRMcVXPZ][PMgV[bSRXP̂_MPQRM̀aXRZM̂Q]UUMObZX\̂QMPVMPQRMcVXPZ][PVZMVXRM[VTWMVOM
PQRMcVXPZ][PMgV[bSRXP̂MOVZMTbZTV̂R̂MVOMS]p\XlMZRTZVfb[P\VX̂MTbẐb]XPMPVMvR[P\VXMwhxhyh

HIJKiIz{|}~��I�����I��I����I��}I��~�
NOMPQRMcVXPZ][PVZMO]\ÛMPVM[VZZR[PMoVZpMPQ]PM\̂MXVPM\XM][[VZf]X[RMa\PQMPQRMZRrb\ZRSRXP̂MVOMPQRMcVXPZ][PMgV[bSRXP̂M]̂M
ZRrb\ZRfMdWMvR[P\VXMwyhyMVZMZRTR]PRfUWMO]\ÛMPVM[]ZZWMVbPMoVZpM\XM][[VZf]X[RMa\PQMPQRMcVXPZ][PMgV[bSRXP̂_MPQRM̀aXRZM
S]WM\̂̂bRM]MaZ\PPRXMVZfRZMPVMPQRMcVXPZ][PVZMPVM̂PVTMPQRMoVZp_MVZM]XWMTVZP\VXMPQRZRVO_MbXP\UMPQRM[]b̂RMOVZM̂b[QMVZfRZMQ]̂M
dRRXMRU\S\X]PRf�MQVaRkRZ_MPQRMZ\lQPMVOMPQRM̀aXRZMPVM̂PVTMPQRMoVZpM̂Q]UUMXVPMl\kRMZ\̂RMPVM]MfbPWMVXMPQRMT]ZPMVOMPQRM̀aXRZM
PVMRnRZ[\̂RMPQ\̂MZ\lQPMOVZMPQRMdRXRO\PMVOMPQRMcVXPZ][PVZMVZM]XWMVPQRZMTRẐVXMVZMRXP\PW_MRn[RTPMPVMPQRMRnPRXPMZRrb\ZRfMdWM
vR[P\VXM�hwh�h

HIJKqIz{|}~��I�����I��I��~~�Iz��I��}I��~�
NOMPQRMcVXPZ][PVZMfRO]bUP̂MVZMXRlUR[P̂MPVM[]ZZWMVbPMPQRMoVZpM\XM][[VZf]X[RMa\PQMPQRMcVXPZ][PMgV[bSRXP̂M]XfMO]\ÛM
a\PQ\XM]MPRX�f]WMTRZ\VfM]OPRZMZR[R\TPMVOMXVP\[RMOZVSMPQRM̀aXRZMPVM[VSSRX[RM]XfM[VXP\XbRM[VZZR[P\VXMVOM̂b[QMfRO]bUPMVZM
XRlUR[PMa\PQMf\U\lRX[RM]XfMTZVSTPXR̂̂_MPQRM̀aXRZMS]W_Ma\PQVbPMTZRebf\[RMPVMVPQRZMZRSRf\R̂MPQRM̀aXRZMS]WMQ]kR_M
[VZZR[PM̂b[QMfRO]bUPMVZMXRlUR[PhMvb[QM][P\VXMdWMPQRM̀aXRZM]XfM]SVbXP̂M[Q]ZlRfMPVMPQRMcVXPZ][PVZM]ZRMdVPQM̂bdeR[PMPVM
TZ\VZM]TTZVk]UMVOMPQRMYZ[Q\PR[PM]XfMPQRMYZ[Q\PR[PMS]W_MTbẐb]XPMPVMvR[P\VXM�hxhw_Ma\PQQVUfMVZMXbUU\OWM]McRZP\O\[]PRMOVZM
m]WSRXPM\XMaQVURMVZM\XMT]ZP_MPVMPQRMRnPRXPMZR]̂VX]dUWMXR[R̂̂]ZWMPVMZR\SdbẐRMPQRM̀aXRZMOVZMPQRMZR]̂VX]dURM[V̂PMVOM
[VZZR[P\XlM̂b[QMfRO\[\RX[\R̂_M\X[Ubf\XlM̀aXRZŝMRnTRX̂R̂M]XfM[VSTRX̂]P\VXMOVZMPQRMYZ[Q\PR[PŝM]ff\P\VX]UM̂RZk\[R̂M
S]fRMXR[R̂̂]ZWMdWM̂b[QMfRO]bUP_MXRlUR[P_MVZMO]\UbZRhMNOM[bZZRXPM]XfMObPbZRMT]WSRXP̂M]ZRMXVPM̂bOO\[\RXPMPVM[VkRZM̂b[QM
]SVbXP̂_MPQRMcVXPZ][PVZM̂Q]UUMT]WMPQRMf\OORZRX[RMPVMPQRM̀aXRZhMNOMPQRMcVXPZ][PVZMf\̂]lZRR̂Ma\PQMPQRM][P\VX̂MVOMPQRM
àXRZMVZMPQRMYZ[Q\PR[P_MVZMPQRM]SVbXP̂M[U]\SRfM]̂M[V̂P̂MPVMPQRM̀aXRZ_MPQRMcVXPZ][PVZMS]WMO\URM]McU]\SMTbẐb]XPMPVM
YZP\[URMwxh

�������ILIII�z������z�
HILK�I�}|}~��
HILK�K�MjQRMcVXPZ][PVZM\̂MPQRMTRẐVXMVZMRXP\PWM\fRXP\O\RfM]̂M̂b[QM\XMPQRMYlZRRSRXPM]XfM\̂MZRORZZRfMPVMPQZVblQVbPMPQRM
cVXPZ][PMgV[bSRXP̂M]̂M\OM̂\XlbU]ZM\XMXbSdRZhMjQRMcVXPZ][PVZM̂Q]UUMdRMU]aObUUWMU\[RX̂Rf_M\OMZRrb\ZRfM\XMPQRMebZ\̂f\[P\VXM
aQRZRMPQRMmZVeR[PM\̂MUV[]PRfhMjQRMcVXPZ][PVZM̂Q]UUMfR̂\lX]PRM\XMaZ\P\XlM]MZRTZR̂RXP]P\kRMaQVM̂Q]UUMQ]kRMRnTZR̂̂M
]bPQVZ\PWMPVMd\XfMPQRMcVXPZ][PVZMa\PQMZR̂TR[PMPVM]UUMS]PPRẐMbXfRZMPQ\̂McVXPZ][PhMjQRMPRZSM�cVXPZ][PVZ�MSR]X̂MPQRM
cVXPZ][PVZMVZMPQRMcVXPZ][PVZŝM]bPQVZ\�RfMZRTZR̂RXP]P\kRh

HILK�KJMjQRMcVXPZ][PVZM̂Q]UUMTRZOVZSMPQRMoVZpM\XM][[VZf]X[RMa\PQMPQRMcVXPZ][PMgV[bSRXP̂h

HILK�KLMjQRMcVXPZ][PVZM̂Q]UUMXVPMdRMZRU\RkRfMVOM\P̂MVdU\l]P\VX̂MPVMTRZOVZSMPQRMoVZpM\XM][[VZf]X[RMa\PQMPQRMcVXPZ][PM
gV[bSRXP̂MR\PQRZMdWM][P\k\P\R̂MVZMfbP\R̂MVOMPQRMYZ[Q\PR[PM\XMPQRMYZ[Q\PR[PŝM]fS\X\̂PZ]P\VXMVOMPQRMcVXPZ][P_MVZMdWMPR̂P̂_M
\X̂TR[P\VX̂MVZM]TTZVk]ÛMZRrb\ZRfMVZMTRZOVZSRfMdWMTRẐVX̂MVZMRXP\P\R̂MVPQRZMPQ]XMPQRMcVXPZ][PVZh

HILKJI�}��}{I� I��|�~�¡�I¢�¡�£}|��I�|¤I¥�}�¤I��|¤����|�I¦�I��|�~�¡��~
HILKJK�M§nR[bP\VXMVOMPQRMcVXPZ][PMdWMPQRMcVXPZ][PVZM\̂M]MZRTZR̂RXP]P\VXMPQ]PMPQRMcVXPZ][PVZMQ]̂Mk\̂\PRfMPQRM̂\PR_MdR[VSRM
lRXRZ]UUWMO]S\U\]ZMa\PQMUV[]UM[VXf\P\VX̂MbXfRZMaQ\[QMPQRMoVZpM\̂MPVMdRMTRZOVZSRf_M]XfM[VZZRU]PRfMTRẐVX]UM
Vd̂RZk]P\VX̂Ma\PQMZRrb\ZRSRXP̂MVOMPQRMcVXPZ][PMgV[bSRXP̂h



�����

�

����	
��
������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+����
����%����(�������
,����������( -�*�
����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
��
���(-�%�����%&�
%�/(�
,�+���
�
����%����(�������
,����������(��+��(�&
��
����0%(���
&���&�%����1�"1����+�
����2�!2���3���&���4�&���5
�3��3�3$��#�0������6����(�
����2�"2���3 ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��7��
���(��
�'� �%�&�
%��
�'��8���(�&����%��
�&%����0�������������
���%���	
��
���(9�+��
(�
,�:��)�����+
����
����
��������)�
'%��
�( �
�7
%�'�&
���,
;%�%�
���%��(��

�
<=>?@AB�>=C� D�3��$�"#$�E

FG

HIJKLKLMNOPQRSOMTUOMVWXTYQPTMZWPR[OXTSMQYOMPW[\]O[OXTQŶ_MTUOMVWXTYQPTWYMSUQ]]_M̀OaWYOMSTQYTbXcMOQPUM\WYTbWXMWaMTUOM
dWYe_MPQYOaR]]̂MSTRf̂MQXfMPW[\QYOMTUOMgQYbWRSMVWXTYQPTMZWPR[OXTSMYO]QTbgOMTWMTUQTM\WYTbWXMWaMTUOMdWYe_MQSMhO]]MQSMTUOM
bXaWY[QTbWXMaRYXbSUOfM̀̂ MTUOMihXOYM\RYSRQXTMTWMjOPTbWXMklmln_MSUQ]]MTQeOMabO]fM[OQSRYO[OXTSMWaMQX̂MOobSTbXcM
PWXfbTbWXSMYO]QTOfMTWMTUQTM\WYTbWXMWaMTUOMdWYe_MQXfMSUQ]]MẀSOYgOMQX̂MPWXfbTbWXSMQTMTUOMSbTOMQaaOPTbXcMbTlMpUOSOM
Ẁ]bcQTbWXSMQYOMaWYMTUOM\RY\WSOMWaMaQPb]bTQTbXcMPWWYfbXQTbWXMQXfMPWXSTYRPTbWXM̀̂MTUOMVWXTYQPTWYMQXfMQYOMXWTMaWYMTUOM
\RY\WSOMWaMfbSPWgOYbXcMOYYWYS_MW[bSSbWXS_MWYMbXPWXSbSTOXPbOSMbXMTUOMVWXTYQPTMZWPR[OXTSqMUWhOgOY_MTUOMVWXTYQPTWYMSUQ]]M
\YW[\T]̂MYO\WYTMTWMTUOMrYPUbTOPTMQX̂MOYYWYS_MbXPWXSbSTOXPbOSMWYMW[bSSbWXSMfbSPWgOYOfM̀̂MWYM[QfOMeXWhXMTWMTUOM
VWXTYQPTWYMQSMQMYOsROSTMaWYMbXaWY[QTbWXMbXMSRPUMaWY[MQSMTUOMrYPUbTOPTM[Q̂MYOsRbYOlMtTMbSMYOPWcXbuOfMTUQTMTUOMVWXTYQPTWYvSM
YOgbOhMbSM[QfOMbXMTUOMVWXTYQPTWYvSMPQ\QPbT̂MQSMQMPWXTYQPTWYMQXfMXWTMQSMQM]bPOXSOfMfOSbcXM\YWaOSSbWXQ]_MRX]OSSMWTUOYhbSOM
S\OPbabPQ]]̂M\YWgbfOfMbXMTUOMVWXTYQPTMZWPR[OXTSl

HIJKLKJMpUOMVWXTYQPTWYMbSMXWTMYOsRbYOfMTWMQSPOYTQbXMTUQTMTUOMVWXTYQPTMZWPR[OXTSMQYOMbXMQPPWYfQXPOMhbTUMQ\\]bPQ̀]OM]QhS_M
STQTRTOS_MWYfbXQXPOS_MPWfOS_MYR]OSMQXfMYOcR]QTbWXS_MWYM]QhaR]MWYfOYSMWaM\R̀]bPMQRTUWYbTbOS_M̀RTMTUOMVWXTYQPTWYMSUQ]]M
\YW[\T]̂MYO\WYTMTWMTUOMrYPUbTOPTMQX̂MXWXPWXaWY[bT̂MfbSPWgOYOfM̀̂MWYM[QfOMeXWhXMTWMTUOMVWXTYQPTWYMQSMQMYOsROSTMaWYM
bXaWY[QTbWXMbXMSRPUMaWY[MQSMTUOMrYPUbTOPTM[Q̂MYOsRbYOl

HIJKLKwMtaMTUOMVWXTYQPTWYM̀O]bOgOSMTUQTMQffbTbWXQ]MPWSTMWYMTb[OMbSMbXgW]gOfM̀OPQRSOMWaMP]QYbabPQTbWXSMWYMbXSTYRPTbWXSMTUOM
rYPUbTOPTMbSSROSMbXMYOS\WXSOMTWMTUOMVWXTYQPTWYvSMXWTbPOSMWYMYOsROSTSMaWYMbXaWY[QTbWXM\RYSRQXTMTWMjOPTbWXSMmlklkMWYMmlklm_M
TUOMVWXTYQPTWYMSUQ]]MSR̀[bTMV]Qb[SMQSM\YWgbfOfMbXMrYTbP]OMxylMtaMTUOMVWXTYQPTWYMaQb]SMTWM\OYaWY[MTUOMẀ]bcQTbWXSMWaM
jOPTbWXSMmlklkMWYMmlklm_MTUOMVWXTYQPTWYMSUQ]]M\Q̂MSRPUMPWSTSMQXfMfQ[QcOSMTWMTUOMihXOY_MSR̀zOPTMTWMjOPTbWXMxylxl{_MQSM
hWR]fMUQgOM̀OOXMQgWbfOfMbaMTUOMVWXTYQPTWYMUQfM\OYaWY[OfMSRPUMẀ]bcQTbWXSlMtaMTUOMVWXTYQPTWYM\OYaWY[SMTUWSOM
Ẁ]bcQTbWXS_MTUOMVWXTYQPTWYMSUQ]]MXWTM̀OM]bQ̀]OMTWMTUOMihXOYMWYMrYPUbTOPTMaWYMfQ[QcOSMYOSR]TbXcMaYW[MOYYWYS_M
bXPWXSbSTOXPbOSMWYMW[bSSbWXSMbXMTUOMVWXTYQPTMZWPR[OXTS_MaWYMfbaaOYOXPOSM̀OThOOXMabO]fM[OQSRYO[OXTSMWYMPWXfbTbWXSM
QXfMTUOMVWXTYQPTMZWPR[OXTS_MWYMaWYMXWXPWXaWY[bTbOSMWaMTUOMVWXTYQPTMZWPR[OXTSMTWMQ\\]bPQ̀]OM]QhS_MSTQTRTOS_M
WYfbXQXPOS_MPWfOS_MYR]OSMQXfMYOcR]QTbWXS_MQXfM]QhaR]MWYfOYSMWaM\R̀]bPMQRTUWYbTbOSl

HIJKJI|}~��������I���I������}�����I������}���
HIJKJK�MpUOMVWXTYQPTWYMSUQ]]MSR\OYgbSOMQXfMfbYOPTMTUOMdWYe_MRSbXcMTUOMVWXTYQPTWYvSM̀OSTMSeb]]MQXfMQTTOXTbWXlMpUOM
VWXTYQPTWYMSUQ]]M̀OMSW]O]̂MYOS\WXSb̀]OMaWY_MQXfMUQgOMPWXTYW]MWgOY_MPWXSTYRPTbWXM[OQXS_M[OTUWfS_MTOPUXbsROS_MSOsROXPOS_M
QXfM\YWPOfRYOS_MQXfMaWYMPWWYfbXQTbXcMQ]]M\WYTbWXSMWaMTUOMdWYeMRXfOYMTUOMVWXTYQPTlMtaMTUOMVWXTYQPTMZWPR[OXTSMcbgOM
S\OPbabPMbXSTYRPTbWXSMPWXPOYXbXcMPWXSTYRPTbWXM[OQXS_M[OTUWfS_MTOPUXbsROS_MSOsROXPOS_MWYM\YWPOfRYOS_MTUOMVWXTYQPTWYM
SUQ]]MOgQ]RQTOMTUOMzẀSbTOMSQaOT̂MTUOYOWaMQXfMSUQ]]M̀OMSW]O]̂MYOS\WXSb̀]OMaWYMTUOMzẀSbTOMSQaOT̂MWaMSRPUM[OQXS_M[OTUWfS_M
TOPUXbsROS_MSOsROXPOS_MWYM\YWPOfRYOSlMtaMTUOMVWXTYQPTWYMfOTOY[bXOSMTUQTMSRPUM[OQXS_M[OTUWfS_MTOPUXbsROS_MSOsROXPOSM
WYM\YWPOfRYOSM[Q̂MXWTM̀OMSQaO_MTUOMVWXTYQPTWYMSUQ]]McbgOMTb[O]̂MXWTbPOMTWMTUOMihXOYMQXfMrYPUbTOPT_MQXfMSUQ]]M\YW\WSOM
Q]TOYXQTbgOM[OQXS_M[OTUWfS_MTOPUXbsROS_MSOsROXPOS_MWYM\YWPOfRYOSlMpUOMrYPUbTOPTMSUQ]]MOgQ]RQTOMTUOM\YW\WSOfM
Q]TOYXQTbgOMSW]O]̂MaWYMPWXaWY[QXPOMhbTUMTUOMfOSbcXMbXTOXTMaWYMTUOMPW[\]OTOfMPWXSTYRPTbWXlM�X]OSSMTUOMrYPUbTOPTMẀzOPTSM
TWMTUOMVWXTYQPTWYvSM\YW\WSOfMQ]TOYXQTbgO_MTUOMVWXTYQPTWYMSUQ]]M\OYaWY[MTUOMdWYeMRSbXcMbTSMQ]TOYXQTbgOM[OQXS_M[OTUWfS_M
TOPUXbsROS_MSOsROXPOS_MWYM\YWPOfRYOSlM

HIJKJKLMpUOMVWXTYQPTWYMSUQ]]M̀OMYOS\WXSb̀]OMTWMTUOMihXOYMaWYMQPTSMQXfMW[bSSbWXSMWaMTUOMVWXTYQPTWYvSMO[\]ŴOOS_M
jR̀PWXTYQPTWYSMQXfMTUObYMQcOXTSMQXfMO[\]ŴOOS_MQXfMWTUOYM\OYSWXSMWYMOXTbTbOSM\OYaWY[bXcM\WYTbWXSMWaMTUOMdWYeMaWY_MWYM
WXM̀OUQ]aMWa_MTUOMVWXTYQPTWYMWYMQX̂MWaMbTSMjR̀PWXTYQPTWYSl

HIJKJKJMpUOMVWXTYQPTWYMSUQ]]M̀OMYOS\WXSb̀]OMaWYMbXS\OPTbWXMWaM\WYTbWXSMWaMdWYeMQ]YOQf̂M\OYaWY[OfMTWMfOTOY[bXOMTUQTM
SRPUM\WYTbWXSMQYOMbXM\YW\OYMPWXfbTbWXMTWMYOPObgOMSR̀SOsROXTMdWYel

HIJKwI�����I���I���������
HIJKwK�M�X]OSSMWTUOYhbSOM\YWgbfOfMbXMTUOMVWXTYQPTMZWPR[OXTS_MTUOMVWXTYQPTWYMSUQ]]M\YWgbfOMQXfM\Q̂MaWYM]Q̀WY_M
[QTOYbQ]S_MOsRb\[OXT_MTWW]S_MPWXSTYRPTbWXMOsRb\[OXTMQXfM[QPUbXOŶ_MhQTOY_MUOQT_MRTb]bTbOS_MTYQXS\WYTQTbWX_MQXfMWTUOYM
aQPb]bTbOSMQXfMSOYgbPOSMXOPOSSQŶMaWYM\YW\OYMOoOPRTbWXMQXfMPW[\]OTbWXMWaMTUOMdWYe_MhUOTUOYMTO[\WYQŶMWYM\OY[QXOXTM
QXfMhUOTUOYMWYMXWTMbXPWY\WYQTOfMWYMTWM̀OMbXPWY\WYQTOfMbXMTUOMdWYel

HIJKwKLM�oPO\TMbXMTUOMPQSOMWaM[bXWYMPUQXcOSMbXMTUOMdWYeMQ\\YWgOfM̀̂MTUOMrYPUbTOPTMbXMQPPWYfQXPOMhbTUMjOPTbWXMmlxkl�M
WYMWYfOYOfM̀̂MTUOMrYPUbTOPTMbXMQPPWYfQXPOMhbTUMjOPTbWXM{ln_MTUOMVWXTYQPTWYM[Q̂M[QeOMSR̀STbTRTbWXSMWX]̂MhbTUMTUOM
PWXSOXTMWaMTUOMihXOY_MQaTOYMOgQ]RQTbWXM̀̂MTUOMrYPUbTOPTMQXfMbXMQPPWYfQXPOMhbTUMQMVUQXcOMiYfOYMWYMVWXSTYRPTbWXM
VUQXcOMZbYOPTbgOl
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HIJKLKJMNOPMQRSTUVWTRUMXOVYYMPSZRUWPMXTU[WTM\[XW[]Y[SPMVS\M̂RR\MRU\PUMV_RŜMTOPMQRSTUVWTRÙXMP_]YRaPPXMVS\MRTOPUM
]PUXRSXMWVUUa[ŜMRbTMTOPMcRUdeMNOPMQRSTUVWTRUMXOVYYMSRTM]PU_[TMP_]YRa_PSTMRZMbSZ[TM]PUXRSXMRUM]PUXRSXMSRTM]UR]PUYaM
Xd[YYP\M[SMTVXdXMVXX[̂SP\MTRMTOP_e

HIJKfIghiihjkl
HIJKfKmMNOPMQRSTUVWTRUMnVUUVSTXMTRMTOPMonSPUMVS\MpUWO[TPWTMTOVTM_VTPU[VYXMVS\MPqb[]_PSTMZbUS[XOP\MbS\PUMTOPMQRSTUVWTM
n[YYMrPMRZM̂RR\MqbVY[TaMVS\MSPnMbSYPXXMTOPMQRSTUVWTMsRWb_PSTXMUPqb[UPMRUM]PU_[TMRTOPUn[XPeMNOPMQRSTUVWTRUMZbUTOPUM
nVUUVSTXMTOVTMTOPMcRUdMn[YYMWRSZRU_MTRMTOPMUPqb[UP_PSTXMRZMTOPMQRSTUVWTMsRWb_PSTXMVS\Mn[YYMrPMZUPPMZUR_M\PZPWTXtM
PuWP]TMZRUMTORXPM[SOPUPSTM[SMTOPMqbVY[TaMRZMTOPMcRUdMTOPMQRSTUVWTMsRWb_PSTXMUPqb[UPMRUM]PU_[TeMcRUdtM_VTPU[VYXtMRUM
Pqb[]_PSTMSRTMWRSZRU_[ŜMTRMTOPXPMUPqb[UP_PSTXM_VaMrPMWRSX[\PUP\M\PZPWT[vPeMNOPMQRSTUVWTRÙXMnVUUVSTaMPuWYb\PXM
UP_P\aMZRUM\V_V̂PMRUM\PZPWTMWVbXP\MraMVrbXPtMVYTPUVT[RSXMTRMTOPMcRUdMSRTMPuPWbTP\MraMTOPMQRSTUVWTRUtM[_]UR]PUMRUM
[SXbZZ[W[PSTM_V[STPSVSWPtM[_]UR]PUMR]PUVT[RStMRUMSRU_VYMnPVUMVS\MTPVUMVS\MSRU_VYMbXV̂PeMwZMUPqb[UP\MraMTOPMpUWO[TPWTtM
TOPMQRSTUVWTRUMXOVYYMZbUS[XOMXVT[XZVWTRUaMPv[\PSWPMVXMTRMTOPMd[S\MVS\MqbVY[TaMRZM_VTPU[VYXMVS\MPqb[]_PSTe

HIJKfKxMpYYM_VTPU[VYtMPqb[]_PSTtMRUMRTOPUMX]PW[VYMnVUUVST[PXMUPqb[UP\MraMTOPMQRSTUVWTMsRWb_PSTXMXOVYYMrPM[XXbP\M[SMTOPM
SV_PMRZMTOPMonSPUtMRUMXOVYYMrPMTUVSXZPUVrYPMTRMTOPMonSPUtMVS\MXOVYYMWR__PSWPM[SMVWWRU\VSWPMn[TOMyPWT[RSMze{e|e

HIJK}I~h���
NOPMQRSTUVWTRUMXOVYYM]VaMXVYPXtMWRSXb_PUtMbXPMVS\MX[_[YVUMTVuPXMZRUMTOPMcRUdM]URv[\P\MraMTOPMQRSTUVWTRUMTOVTMVUPM
YP̂VYYaMPSVWTP\MnOPSMr[\XMVUPMUPWP[vP\MRUMSP̂RT[VT[RSXMWRSWYb\P\tMnOPTOPUMRUMSRTMaPTMPZZPWT[vPMRUM_PUPYaMXWOP\bYP\MTRM
R̂M[STRMPZZPWTe

HIJK�I��i��k��I�����I��k����Ihj�I������hj��I��k�I�h��
HIJK�KmM�SYPXXMRTOPUn[XPM]URv[\P\M[SMTOPMQRSTUVWTMsRWb_PSTXtMTOPMQRSTUVWTRUMXOVYYMXPWbUPMVS\M]VaMZRUMTOPMrb[Y\[ŜM
]PU_[TMVXMnPYYMVXMZRUMRTOPUM]PU_[TXtMZPPXtMY[WPSXPXtMVS\M[SX]PWT[RSXMraM̂RvPUS_PSTMV̂PSW[PXMSPWPXXVUaMZRUM]UR]PUM
PuPWbT[RSMVS\MWR_]YPT[RSMRZMTOPMcRUdMTOVTMVUPMWbXTR_VU[YaMXPWbUP\MVZTPUMPuPWbT[RSMRZMTOPMQRSTUVWTMVS\MYP̂VYYaMUPqb[UP\M
VTMTOPMT[_PMr[\XMVUPMUPWP[vP\MRUMSP̂RT[VT[RSXMWRSWYb\P\e

HIJK�KxMNOPMQRSTUVWTRUMXOVYYMWR_]YaMn[TOMVS\M̂[vPMSRT[WPXMUPqb[UP\MraMV]]Y[WVrYPMYVnXtMXTVTbTPXtMRU\[SVSWPXtMWR\PXtM
UbYPXMVS\MUP̂bYVT[RSXtMVS\MYVnZbYMRU\PUXMRZM]brY[WMVbTORU[T[PXMV]]Y[WVrYPMTRM]PUZRU_VSWPMRZMTOPMcRUde

HIJK�KJMwZMTOPMQRSTUVWTRUM]PUZRU_XMcRUdMdSRn[ŜM[TMTRMrPMWRSTUVUaMTRMV]]Y[WVrYPMYVnXtMXTVTbTPXtMRU\[SVSWPXtMWR\PXtMUbYPXM
VS\MUP̂bYVT[RSXtMRUMYVnZbYMRU\PUXMRZM]brY[WMVbTORU[T[PXtMTOPMQRSTUVWTRUMXOVYYMVXXb_PMV]]UR]U[VTPMUPX]RSX[r[Y[TaMZRUMXbWOM
cRUdMVS\MXOVYYMrPVUMTOPMWRXTXMVTTU[rbTVrYPMTRMWRUUPWT[RSe

HIJK�KLI��j��h���I�iI�j�j��jI��j��k��j�
wZMTOPMQRSTUVWTRUMPSWRbSTPUXMWRS\[T[RSXMVTMTOPMX[TPMTOVTMVUPM���MXbrXbUZVWPMRUMRTOPUn[XPMWRSWPVYP\M]OaX[WVYMWRS\[T[RSXM
TOVTM\[ZZPUM_VTPU[VYYaMZUR_MTORXPM[S\[WVTP\M[SMTOPMQRSTUVWTMsRWb_PSTXMRUM���MbSdSRnSM]OaX[WVYMWRS\[T[RSXMRZMVSM
bSbXbVYMSVTbUPMTOVTM\[ZZPUM_VTPU[VYYaMZUR_MTORXPMRU\[SVU[YaMZRbS\MTRMPu[XTMVS\M̂PSPUVYYaMUPWR̂S[�P\MVXM[SOPUPSTM[SM
WRSXTUbWT[RSMVWT[v[T[PXMRZMTOPMWOVUVWTPUM]URv[\P\MZRUM[SMTOPMQRSTUVWTMsRWb_PSTXtMTOPMQRSTUVWTRUMXOVYYM]UR_]TYaM]URv[\PM
SRT[WPMTRMTOPMonSPUMVS\MTOPMpUWO[TPWTMrPZRUPMWRS\[T[RSXMVUPM\[XTbUrP\MVS\M[SMSRMPvPSTMYVTPUMTOVSM�|M\VaXMVZTPUMZ[UXTM
RrXPUvVSWPMRZMTOPMWRS\[T[RSXeMNOPMpUWO[TPWTMn[YYM]UR_]TYaM[SvPXT[̂VTPMXbWOMWRS\[T[RSXMVS\tM[ZMTOPMpUWO[TPWTM\PTPU_[SPXM
TOVTMTOPaM\[ZZPUM_VTPU[VYYaMVS\MWVbXPMVSM[SWUPVXPMRUM\PWUPVXPM[SMTOPMQRSTUVWTRÙXMWRXTMRZtMRUMT[_PMUPqb[UP\MZRUtM
]PUZRU_VSWPMRZMVSaM]VUTMRZMTOPMcRUdtMn[YYMUPWR__PS\MTOVTMVSMPqb[TVrYPMV\�bXT_PSTMrPM_V\PM[SMTOPMQRSTUVWTMyb_MRUM
QRSTUVWTMN[_PtMRUMrRTOeMwZMTOPMpUWO[TPWTM\PTPU_[SPXMTOVTMTOPMWRS\[T[RSXMVTMTOPMX[TPMVUPMSRTM_VTPU[VYYaM\[ZZPUPSTMZUR_MTORXPM
[S\[WVTP\M[SMTOPMQRSTUVWTMsRWb_PSTXMVS\MTOVTMSRMWOVŜPM[SMTOPMTPU_XMRZMTOPMQRSTUVWTM[XM�bXT[Z[P\tMTOPMpUWO[TPWTMXOVYYM
]UR_]TYaMSRT[ZaMTOPMonSPUMVS\MQRSTUVWTRUtMXTVT[ŜMTOPMUPVXRSXeMwZMP[TOPUM]VUTaM\[X]bTPXMTOPMpUWO[TPWT̀XM\PTPU_[SVT[RSMRUM
UPWR__PS\VT[RStMTOVTM]VUTaM_VaMXbr_[TMVMQYV[_MVXM]URv[\P\M[SMpUT[WYPM��e

HIJK�KfMwZtM[SMTOPMWRbUXPMRZMTOPMcRUdtMTOPMQRSTUVWTRUMPSWRbSTPUXMOb_VSMUP_V[SXMRUMUPWR̂S[�PXMTOPMPu[XTPSWPMRZMrbU[VYM
_VUdPUXtMVUWOVPRYR̂[WVYMX[TPXMRUMnPTYVS\XMSRTM[S\[WVTP\M[SMTOPMQRSTUVWTMsRWb_PSTXtMTOPMQRSTUVWTRUMXOVYYM[__P\[VTPYaM
XbX]PS\MVSaMR]PUVT[RSXMTOVTMnRbY\MVZZPWTMTOP_MVS\MXOVYYMSRT[ZaMTOPMonSPUMVS\MpUWO[TPWTeM�]RSMUPWP[]TMRZMXbWOMSRT[WPtM
TOPMonSPUMXOVYYM]UR_]TYaMTVdPMVSaMVWT[RSMSPWPXXVUaMTRMRrTV[SM̂RvPUS_PSTVYMVbTORU[�VT[RSMUPqb[UP\MTRMUPXb_PMTOPM
R]PUVT[RSXeMNOPMQRSTUVWTRUMXOVYYMWRST[SbPMTRMXbX]PS\MXbWOMR]PUVT[RSXMbST[YMRTOPUn[XPM[SXTUbWTP\MraMTOPMonSPUMrbTMXOVYYM
WRST[SbPMn[TOMVYYMRTOPUMR]PUVT[RSXMTOVTM\RMSRTMVZZPWTMTORXPMUP_V[SXMRUMZPVTbUPXeM�PqbPXTXMZRUMV\�bXT_PSTXM[SMTOPMQRSTUVWTM
yb_MVS\MQRSTUVWTMN[_PMVU[X[ŜMZUR_MTOPMPu[XTPSWPMRZMXbWOMUP_V[SXMRUMZPVTbUPXM_VaMrPM_V\PMVXM]URv[\P\M[SMpUT[WYPM��e
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HIJKLIMNNOPQRSTU
HIJKLKVWXYZW[\]̂_̀â\_WbỲccWd]acefZWd]ŴYZW[\]̂_̀âWgehẀccẀcc\ì]aZbWb̂̀ ẐfWd]ŴYZW[\]̂_̀âWj\aehZ]̂bkWl̂ZhbW
a\mZ_ZfWnoẀcc\ì]aZbWbỲccWnZWbeppcdZfWq\_WbeaYẀh\e]̂bẀ]fWnoWbeaYWpZ_b\]bW\_WZ]̂d̂dZbẀbŴYZWri]Z_Wh̀oWfd_ZâsWnêW
ŶZW[\]̂_̀â\_WbỲccW]\̂WnZW_Zted_ZfŴ\WZhpc\oWpZ_b\]bW\_WZ]̂d̂dZbŴ\WiY\hŴYZW[\]̂_̀â\_WỲbW_Z̀b\]̀ncZW\nuZâd\]k

HIJKLKvWw]cZbbW\̂YZ_idbZWp_\mdfZfWd]ŴYZW[\]̂_̀âWj\aehZ]̂bs
KV c̀c\ì]aZbWbỲccWa\mZ_ŴYZWa\b̂Ŵ\ŴYZW[\]̂_̀â\_W\qWh̀ Ẑ_d̀cbẀ]fWZtedphZ]̂WfZcdmZ_ZfẀ̂ŴYZWbd̂ZẀ]fẀccW

_Zted_ZfŴ̀xZbsWcZbbẀppcdàncZŴ_̀fZWfdba\e]̂by
Kv [\]̂_̀â\_zbWa\b̂bWq\_We]c\̀fd]{Ẁ]fWỲ]fcd]{Ẁ̂ŴYZWbd̂ZsWc̀n\_sWd]b̂̀cc̀̂d\]Wa\b̂bsW\mZ_YZ̀fsWp_\qd̂sẀ]fW

\̂YZ_WZxpZ]bZbWa\]̂Zhpc̀̂ZfWq\_Wb̂̀ ẐfẀcc\ì]aZẀh\e]̂bWbỲccWnZWd]acefZfWd]ŴYZW[\]̂_̀âWgehWnêW
]\̂Wd]ŴYZẀcc\ì]aZbyẀ]f

KJ iYZ]ZmZ_Wa\b̂bẀ_ZWh\_ZŴỲ]W\_WcZbbŴỲ]Ẁcc\ì]aZbsŴYZW[\]̂_̀âWgehWbỲccWnZẀfueb̂ZfẀaa\_fd]{coW
noW[Ỳ]{ZWr_fZ_kWXYZẀh\e]̂W\qŴYZW[Ỳ]{ZWr_fZ_WbỲccW_ZqcZâW|}~ŴYZWfdqqZ_Z]aZWnẐiZZ]ẀâècWa\b̂bW
]̀fŴYZẀcc\ì]aZbWe]fZ_WgZâd\]W�k�k�k}Ẁ]fW|�~WaỲ]{ZbWd]W[\]̂_̀â\_zbWa\b̂bWe]fZ_WgZâd\]W�k�k�k�k

HIJKLKJW�`̂Z_d̀cbẀ]fWZtedphZ]̂We]fZ_Ẁ]Ẁcc\ì]aZWbỲccWnZWbZcZâZfWnoŴYZWri]Z_Wid̂YW_Z̀b\]̀ncZWp_\hp̂]Zbbk

HIJK�I���T��R�TR�TR�
HIJK�KVWXYZW[\]̂_̀â\_WbỲccWZhpc\oẀWa\hpẐZ]̂WbepZ_d]̂Z]fZ]̂Ẁ]fW]ZaZbb̀_oẀbbdb̂̀]̂bWiY\WbỲccWnZWd]Ẁ̂ Ẑ]f̀]aZẀ̂W
ŶZW�_\uZâWbd̂ZWfe_d]{WpZ_q\_h̀]aZW\qŴYZW�\_�kWXYZWbepZ_d]̂Z]fZ]̂WbỲccW_Zp_ZbZ]̂ŴYZW[\]̂_̀â\_sẀ]fW
a\hhe]dàd̂\]bW{dmZ]Ŵ\ŴYZWbepZ_d]̂Z]fZ]̂WbỲccWnZẀbWnd]fd]{ẀbWdqW{dmZ]Ŵ\ŴYZW[\]̂_̀â\_k

HIJK�KvIXYZW[\]̂_̀â\_sẀbWb\\]ẀbWp_̀âdàncZẀq̂Z_Ẁì_fW\qŴYZW[\]̂_̀âsWbỲccW]\̂dqoŴYZWri]Z_Ẁ]fW�_aYd̂ZâW\qŴYZW
]̀hZẀ]fWtècdqdàd̂\]bW\qẀWp_\p\bZfWbepZ_d]̂Z]fZ]̂kW�d̂Yd]W}�Wf̀obW\qW_ZaZdp̂W\qŴYZWd]q\_h̀ d̂\]sŴYZW�_aYd̂ZâWh̀oW
]\̂dqoŴYZW[\]̂_̀â\_sWb̂̀ d̂]{WiYẐYZ_ŴYZWri]Z_W\_ŴYZW�_aYd̂ZâW|}~WỲbW_Z̀b\]̀ncZW\nuZâd\]Ŵ\ŴYZWp_\p\bZfW
bepZ_d]̂Z]fZ]̂W\_W|�~W_Zted_ZbẀffd̂d\]̀cŴdhZWq\_W_ZmdZikW�̀dce_ZW\qŴYZW�_aYd̂ZâŴ\Wp_\mdfZW]\̂daZWid̂Yd]ŴYZW}��f̀oW
pZ_d\fWbỲccWa\]b̂d̂êZW]\̂daZW\qW]\W_Z̀b\]̀ncZW\nuZâd\]k

HIJK�KJWXYZW[\]̂_̀â\_WbỲccW]\̂WZhpc\oẀWp_\p\bZfWbepZ_d]̂Z]fZ]̂Ŵ\WiY\hŴYZWri]Z_W\_W�_aYd̂ZâWỲbWh̀fZW
_Z̀b\]̀ncZẀ]fŴdhZcoW\nuZâd\]kWXYZW[\]̂_̀â\_WbỲccW]\̂WaỲ]{ZŴYZWbepZ_d]̂Z]fZ]̂Wid̂Y\êŴYZWri]Z_zbWa\]bZ]̂sW
iYdaYWbỲccW]\̂We]_Z̀b\]̀ncoWnZWid̂YYZcfW\_WfZc̀oZfk

HIJKV�I�OR��QS�O��UI�ORU���S��ORIQR�I�������QNI�S�T��NTU
HIJKV�KVWXYZW[\]̂_̀â\_sWp_\hp̂coẀq̂Z_WnZd]{Ẁì_fZfŴYZW[\]̂_̀âsWbỲccWbenhd̂Wq\_ŴYZWri]Z_zbẀ]fW�_aYd̂ZâzbW
d]q\_h̀ d̂\]ẀW[\]̂_̀â\_zbWa\]b̂_eâd\]WbaYZfecZWq\_ŴYZW�\_�kWXYZWbaYZfecZWbỲccWa\]̂̀d]WfẐ̀dcẀpp_\p_d̀̂ZWq\_ŴYZW
�_\uZâsWd]acefd]{W|}~ŴYZWf̀ ẐW\qWa\hhZ]aZhZ]̂W\qŴYZW�\_�sWd]̂Z_dhWbaYZfecZWhdcZb̂\]ZWf̀ ẐbsẀ]fŴYZWf̀ ẐW\qW
genb̂̀]̂d̀cW[\hpcẐd\]yW|�~Ẁ]Ẁpp\_̂d\]hZ]̂W\qŴYZW�\_�WnoWa\]b̂_eâd\]Ẁâdmd̂oyẀ]fW|�~ŴYZŴdhZW_Zted_ZfWq\_W
a\hpcẐd\]W\qWZ̀aYWp\_̂d\]W\qŴYZW�\_�kWXYZWbaYZfecZWbỲccWp_\mdfZWq\_ŴYZW\_fZ_coWp_\{_Zbbd\]W\qŴYZW�\_�Ŵ\W
a\hpcẐd\]Ẁ]fWbỲccW]\̂WZxaZZfŴdhZWcdhd̂bWae__Z]̂We]fZ_ŴYZW[\]̂_̀âWj\aehZ]̂bkWXYZWbaYZfecZWbỲccWnZW_ZmdbZfẀ̂W
p̀p_\p_d̀̂ZWd]̂Z_m̀cbẀbW_Zted_ZfWnoŴYZWa\]fd̂d\]bW\qŴYZW�\_�Ẁ]fW�_\uZâk

HIJKV�KvWXYZW[\]̂_̀â\_sWp_\hp̂coẀq̂Z_WnZd]{Ẁì_fZfŴYZW[\]̂_̀âẀ]fŴYZ_Z̀q̂Z_ẀbW]ZaZbb̀_oŴ\Wh̀d]̂̀d]ẀWae__Z]̂W
benhd̂̀̂ cWbaYZfecZsWbỲccWbenhd̂ẀWbenhd̂̀̂ cWbaYZfecZWq\_ŴYZW�_aYd̂ZâzbẀpp_\m̀ckWXYZW�_aYd̂ZâzbẀpp_\m̀cWbỲccW]\̂W
nZWe]_Z̀b\]̀ncoWfZc̀oZfW\_Wid̂YYZcfkWXYZWbenhd̂̀̂ cWbaYZfecZWbỲccW|}~WnZWa\\_fd]̀ ẐfWid̂YŴYZW[\]̂_̀â\_zbW
a\]b̂_eâd\]WbaYZfecZsẀ]fW|�~Ẁcc\iŴYZW�_aYd̂ZâW_Z̀b\]̀ncZŴdhZŴ\W_ZmdZiWbenhd̂̀̂ cbkWlqŴYZW[\]̂_̀â\_Wq̀dcbŴ\W
benhd̂ẀWbenhd̂̀̂ cWbaYZfecZsW\_Wq̀dcbŴ\Wp_\mdfZWbenhd̂̀̂ cbWd]Ẁaa\_f̀]aZWid̂YŴYZẀpp_\mZfWbenhd̂̀̂ cWbaYZfecZsŴYZW
[\]̂_̀â\_WbỲccW]\̂WnZWZ]̂d̂cZfŴ\Ẁ]oWd]a_Z̀bZWd]W[\]̂_̀âWgehW\_WZx̂Z]bd\]W\qW[\]̂_̀âWXdhZWǹbZfW\]ŴYZŴdhZW
_Zted_ZfWq\_W_ZmdZiW\qWbenhd̂̀̂ cbk

HIJKV�KJWXYZW[\]̂_̀â\_WbỲccWpZ_q\_hŴYZW�\_�Wd]W{Z]Z_̀cẀaa\_f̀]aZWid̂YŴYZWh\b̂W_ZaZ]̂WbaYZfecZbWbenhd̂̂ZfŴ\ŴYZW
ri]Z_Ẁ]fW�_aYd̂Zâk

HIJKVVI�OS��TR�UIQR�I�Q��NTUIQ�I��TI���T
XYZW[\]̂_̀â\_WbỲccWh̀�ZẀm̀dc̀ncZsẀ̂ŴYZW�_\uZâWbd̂ZsŴYZW[\]̂_̀âWj\aehZ]̂bsWd]acefd]{W[Ỳ]{ZWr_fZ_bsW
[\]b̂_eâd\]W[Ỳ]{ZWjd_ZâdmZbsẀ]fW\̂YZ_W�\fdqdàd̂\]bsWd]W{\\fW\_fZ_Ẁ]fWh̀_�ZfWae__Z]̂coŴ\Wd]fdàẐWqdZcfW
aỲ]{ZbẀ]fWbZcZâd\]bWh̀fZWfe_d]{Wa\]b̂_eâd\]sẀ]fŴYZẀpp_\mZfWgY\pWj_̀id]{bsW�_\feâWj̀^̀sWg̀hpcZbsẀ]fW
bdhdc̀_W_Zted_ZfWbenhd̂̀̂ cbkWXYZbZWbỲccWnZWd]WZcZâ_\]daWq\_hW\_Wp̀pZ_Wa\posẀm̀dc̀ncZŴ\ŴYZW�_aYd̂ZâẀ]fWri]Z_sẀ]fW
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HIJKLIMIHNOPNOQINRMSQKOISONTPMNUVWXKOOYJNOPNOQINZ[\IMNV]P\NSPX]JIOKP\NPTNOQIN̂PM_NYUNYNMISPMHNPTNOQIN̂PM_NYUN
SP\UOMVSOIH̀

abcdefbghijbklmnopqrsbtliuvwxbkmxmbmpubgmyjz{r
abcdefdeN|QP]N}MY[K\~UNYMINHMY[K\~U�NHKY~MYXU�NUSQIHVJIU�NY\HNPOQIMNHYOYNU]ISKYJJ�N]MI]YMIHNTPMNOQIN̂PM_NW�NOQIN
�P\OMYSOPMNPMNYN|VWSP\OMYSOPM�N|VW�UVWSP\OMYSOPM�NXY\VTYSOVMIM�NUV]]JKIM�NPMNHKUOMKWVOPMNOPNKJJVUOMYOINUPXIN]PMOKP\NPTN
OQIN̂PM_̀

abcdefdfN�MPHVSON}YOYNYMINKJJVUOMYOKP\U�NUOY\HYMHNUSQIHVJIU�N]IMTPMXY\SINSQYMOU�NK\UOMVSOKP\U�NWMPSQVMIU�NHKY~MYXU�NY\HN
POQIMNK\TPMXYOKP\NTVM\KUQIHNW�NOQIN�P\OMYSOPMNOPNKJJVUOMYOINXYOIMKYJUNPMNI�VK]XI\ONTPMNUPXIN]PMOKP\NPTNOQIN̂PM_̀

abcdefdcN|YX]JIUNYMIN]Q�UKSYJNI�YX]JIUNOQYONKJJVUOMYOINXYOIMKYJU�NI�VK]XI\O�NPMN[PM_XY\UQK]�NY\HNIUOYWJKUQNUOY\HYMHUN
W�N[QKSQNOQIN̂PM_N[KJJNWIN�VH~IH̀

abcdefd�N|QP]N}MY[K\~U�N�MPHVSON}YOY�N|YX]JIU�NY\HNUKXKJYMNUVWXKOOYJUNYMIN\PON�P\OMYSON}PSVXI\OÙN�QIKMN]VM]PUINKUN
OPNHIXP\UOMYOINQP[NOQIN�P\OMYSOPMN]MP]PUIUNOPNSP\TPMXNOPNOQINK\TPMXYOKP\N~KLI\NY\HNOQINHIUK~\NSP\SI]ONI�]MIUUIHNK\N
OQIN�P\OMYSON}PSVXI\OUNTPMNOQPUIN]PMOKP\UNPTNOQIN̂PM_NTPMN[QKSQNOQIN�P\OMYSON}PSVXI\OUNMI�VKMINUVWXKOOYJÙN�ILKI[N
W�NOQINRMSQKOISONKUNUVW�ISONOPNOQINJKXKOYOKP\UNPTN|ISOKP\N�̀�̀�̀N�\TPMXYOKP\YJNUVWXKOOYJUNV]P\N[QKSQNOQINRMSQKOISONKUN\PON
I�]ISOIHNOPNOY_INMIU]P\UKLINYSOKP\NXY�NWINUPNKHI\OKTKIHNK\NOQIN�P\OMYSON}PSVXI\OÙN|VWXKOOYJUNOQYONYMIN\PONMI�VKMIHNW�N
OQIN�P\OMYSON}PSVXI\OUNXY�NWINMIOVM\IHNW�NOQINRMSQKOISON[KOQPVONYSOKP\̀

abcdefd�N�QIN�P\OMYSOPMNUQYJJNMILKI[NTPMNSPX]JKY\SIN[KOQNOQIN�P\OMYSON}PSVXI\OU�NY]]MPLI�NY\HNUVWXKONOPNOQIN
RMSQKOISO�N|QP]N}MY[K\~U�N�MPHVSON}YOY�N|YX]JIU�NY\HNUKXKJYMNUVWXKOOYJUNMI�VKMIHNW�NOQIN�P\OMYSON}PSVXI\OU�NK\N
YSSPMHY\SIN[KOQNOQINUVWXKOOYJNUSQIHVJINY]]MPLIHNW�NOQINRMSQKOISONPM�NK\NOQINYWUI\SINPTNY\NY]]MPLIHNUVWXKOOYJN
USQIHVJI�N[KOQNMIYUP\YWJIN]MPX]O\IUUNY\HNK\NUVSQNUI�VI\SINYUNOPNSYVUIN\PNHIJY�NK\NOQIN̂PM_NPMNK\NOQINYSOKLKOKIUNPTNOQIN
Z[\IMNPMNPTN|I]YMYOIN�P\OMYSOPMÙ

abcdefd�N��NUVWXKOOK\~N|QP]N}MY[K\~U�N�MPHVSON}YOY�N|YX]JIU�NY\HNUKXKJYMNUVWXKOOYJU�NOQIN�P\OMYSOPMNMI]MIUI\OUNOPN
OQINZ[\IMNY\HNRMSQKOISONOQYONOQIN�P\OMYSOPMNQYUN���NMILKI[IHNY\HNY]]MPLIHNOQIX�N���NHIOIMXK\IHNY\HNLIMKTKIHN
XYOIMKYJU�NTKIJHNXIYUVMIXI\OUNY\HNTKIJHNSP\UOMVSOKP\NSMKOIMKYNMIJYOIHNOQIMIOP�NPMN[KJJNHPNUP�NY\HN���NSQIS_IHNY\HN
SPPMHK\YOIHNOQINK\TPMXYOKP\NSP\OYK\IHN[KOQK\NUVSQNUVWXKOOYJUN[KOQNOQINMI�VKMIXI\OUNPTNOQIN̂PM_NY\HNPTNOQIN�P\OMYSON
}PSVXI\OÙ

abcdefd�N�QIN�P\OMYSOPMNUQYJJN]IMTPMXN\PN]PMOKP\NPTNOQIN̂PM_NTPMN[QKSQNOQIN�P\OMYSON}PSVXI\OUNMI�VKMINUVWXKOOYJNY\HN
MILKI[NPTN|QP]N}MY[K\~U�N�MPHVSON}YOY�N|YX]JIU�NPMNUKXKJYMNUVWXKOOYJU�NV\OKJNOQINMIU]ISOKLINUVWXKOOYJNQYUNWII\N
Y]]MPLIHNW�NOQINRMSQKOISÒ

abcdefd�N�QIN̂PM_NUQYJJNWINK\NYSSPMHY\SIN[KOQNY]]MPLIHNUVWXKOOYJUNI�SI]ONOQYONOQIN�P\OMYSOPMNUQYJJN\PONWINMIJKILIHNPTN
MIU]P\UKWKJKO�NTPMNHILKYOKP\UNTMPXNOQINMI�VKMIXI\OUNPTNOQIN�P\OMYSON}PSVXI\OUNW�NOQINRMSQKOISO�UNY]]MPLYJNPTN|QP]N
}MY[K\~U�N�MPHVSON}YOY�N|YX]JIU�NPMNUKXKJYMNUVWXKOOYJU�NV\JIUUNOQIN�P\OMYSOPMNQYUNU]ISKTKSYJJ�N\POKTKIHNOQINRMSQKOISON
PTNUVSQNHILKYOKP\NYONOQINOKXINPTNUVWXKOOYJNY\HN���NOQINRMSQKOISONQYUN~KLI\N[MKOOI\NY]]MPLYJNOPNOQINU]ISKTKSNHILKYOKP\NYUNYN
XK\PMNSQY\~INK\NOQIN̂PM_�NPMN���NYN�QY\~INZMHIMNPMN�P\UOMVSOKP\N�QY\~IN}KMISOKLINQYUNWII\NKUUVIHNYVOQPMK�K\~NOQIN
HILKYOKP\̀N�QIN�P\OMYSOPMNUQYJJN\PONWINMIJKILIHNPTNMIU]P\UKWKJKO�NTPMNIMMPMUNPMNPXKUUKP\UNK\N|QP]N}MY[K\~U�N�MPHVSON
}YOY�N|YX]JIU�NPMNUKXKJYMNUVWXKOOYJU�NW�NOQINRMSQKOISO�UNY]]MPLYJNOQIMIPT̀

abcdefd�N�QIN�P\OMYSOPMNUQYJJNHKMISONU]ISKTKSNYOOI\OKP\�NK\N[MKOK\~NPMNP\NMIUVWXKOOIHN|QP]N}MY[K\~U�N�MPHVSON}YOY�N
|YX]JIU�NPMNUKXKJYMNUVWXKOOYJU�NOPNMILKUKP\UNPOQIMNOQY\NOQPUINMI�VIUOIHNW�NOQINRMSQKOISONP\N]MILKPVUNUVWXKOOYJÙN�\NOQIN
YWUI\SINPTNUVSQN\POKSI�NOQINRMSQKOISO�UNY]]MPLYJNPTNYNMIUVWXKUUKP\NUQYJJN\PONY]]J�NOPNUVSQNMILKUKP\Ù

abcdefde�N�QIN�P\OMYSOPMNUQYJJN\PONWINMI�VKMIHNOPN]MPLKHIN]MPTIUUKP\YJNUIMLKSIUNOQYONSP\UOKOVOINOQIN]MYSOKSINPTN
YMSQKOISOVMINPMNI\~K\IIMK\~NV\JIUUNUVSQNUIMLKSIUNYMINU]ISKTKSYJJ�NMI�VKMIHNW�NOQIN�P\OMYSON}PSVXI\OUNTPMNYN]PMOKP\NPTN
OQIN̂PM_NPMNV\JIUUNOQIN�P\OMYSOPMN\IIHUNOPN]MPLKHINUVSQNUIMLKSIUNK\NPMHIMNOPNSYMM�NPVONOQIN�P\OMYSOPM�UNMIU]P\UKWKJKOKIUN
TPMNSP\UOMVSOKP\NXIY\U�NXIOQPHU�NOISQ\K�VIU�NUI�VI\SIU�NY\HN]MPSIHVMIÙN�QIN�P\OMYSOPMNUQYJJN\PONWINMI�VKMIHNOPN
]MPLKHIN]MPTIUUKP\YJNUIMLKSIUNK\NLKPJYOKP\NPTNY]]JKSYWJINJY[̀

abcdefde�deN�TN]MPTIUUKP\YJNHIUK~\NUIMLKSIUNPMNSIMOKTKSYOKP\UNW�NYNHIUK~\N]MPTIUUKP\YJNMIJYOIHNOPNU�UOIXU�NXYOIMKYJU�NPMN
I�VK]XI\ONYMINU]ISKTKSYJJ�NMI�VKMIHNPTNOQIN�P\OMYSOPMNW�NOQIN�P\OMYSON}PSVXI\OU�NOQINZ[\IMNY\HNOQINRMSQKOISON[KJJN
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HIJKLMNOPQQOIJRMSRTPUKJOPUVOVJHLWUOKRLXJRLPOXYPXOHZKYOHJR[LKJHOTZHXOHPXLHMN\O]YJÔSUXRPKXSROHYPQQO_JOJUXLXQJVOXSORJQNOZISUO
XYJOPVJ̀ZPKNOPUVOPKKZRPKNOSMOXYJOIJRMSRTPUKJOPUVOVJHLWUOKRLXJRLPOIRS[LVJVOLUOXYJÔSUXRPKXOaSKZTJUXH\O]YJO
ŜUXRPKXSROHYPQQOKPZHJOHZKYOHJR[LKJHOSROKJRXLMLKPXLSUHOXSO_JOIRS[LVJVO_NOPUOPIIRSIRLPXJQNOQLKJUHJVOVJHLWUOIRSMJHHLSUPQbO
cYSHJOHLWUPXZRJOPUVOHJPQOHYPQQOPIIJPROSUOPQQOVRPcLUWHbOKPQKZQPXLSUHbOHIJKLMLKPXLSUHbOKJRXLMLKPXLSUHbOdYSIOaRPcLUWHbOPUVO
SXYJROHZ_TLXXPQHOIRJIPRJVO_NOHZKYOIRSMJHHLSUPQ\OdYSIOaRPcLUWHbOPUVOSXYJROHZ_TLXXPQHORJQPXJVOXSOXYJOeSRfbOVJHLWUJVOSRO
KJRXLMLJVO_NOHZKYOIRSMJHHLSUPQbOLMOIRJIPRJVO_NOSXYJRHbOHYPQQO_JPROHZKYOIRSMJHHLSUPQgHOcRLXXJUOPIIRS[PQOcYJUOHZ_TLXXJVOXSO
XYJOhRKYLXJKX\O]YJOicUJROPUVOXYJOhRKYLXJKXOHYPQQO_JOJUXLXQJVOXSORJQNOZISUOXYJOPVJ̀ZPKNOPUVOPKKZRPKNOSMOXYJOHJR[LKJHbO
KJRXLMLKPXLSUHbOPUVOPIIRS[PQHOIJRMSRTJVOSROIRS[LVJVO_NOHZKYOVJHLWUOIRSMJHHLSUPQHbOIRS[LVJVOXYJOicUJROPUVOhRKYLXJKXO
YP[JOHIJKLMLJVOXSOXYJÔSUXRPKXSROXYJOIJRMSRTPUKJOPUVOVJHLWUOKRLXJRLPOXYPXOHZKYOHJR[LKJHOTZHXOHPXLHMN\OjZRHZPUXOXSOXYLHO
dJKXLSUOk\lm\lnbOXYJOhRKYLXJKXOcLQQORJ[LJcOPUVOPIIRS[JOSROXPfJOSXYJROPIIRSIRLPXJOPKXLSUOSUOHZ_TLXXPQHOSUQNOMSROXYJO
QLTLXJVOIZRISHJOSMOKYJKfLUWOMSROKSUMSRTPUKJOcLXYOLUMSRTPXLSUOWL[JUOPUVOXYJOVJHLWUOKSUKJIXOJoIRJHHJVOLUOXYJÔSUXRPKXO
aSKZTJUXH\

pqrstustvsuOwMOXYJÔSUXRPKXOaSKZTJUXHORJ̀ZLRJOXYJÔSUXRPKXSRgHOVJHLWUOIRSMJHHLSUPQOXSOKJRXLMNOXYPXOXYJOeSRfOYPHO_JJUO
IJRMSRTJVOLUOPKKSRVPUKJOcLXYOXYJOVJHLWUOKRLXJRLPbOXYJÔSUXRPKXSROHYPQQOMZRULHYOHZKYOKJRXLMLKPXLSUHOXSOXYJOhRKYLXJKXOPXOXYJO
XLTJOPUVOLUOXYJOMSRTOHIJKLMLJVO_NOXYJOhRKYLXJKX\

pqrstrqxyzq{|q}~�z
]YJÔSUXRPKXSROHYPQQOKSUMLUJOSIJRPXLSUHOPXOXYJOHLXJOXSOPRJPHOIJRTLXXJVO_NOPIIQLKP_QJOQPcHbOHXPXZXJHbOSRVLUPUKJHbOKSVJHbO
RZQJHOPUVORJWZQPXLSUHbOQPcMZQOSRVJRHOSMOIZ_QLKOPZXYSRLXLJHbOPUVOXYJÔSUXRPKXOaSKZTJUXHOPUVOHYPQQOUSXOZURJPHSUP_QNO
JUKZT_JROXYJOHLXJOcLXYOTPXJRLPQHOSROJ̀ZLITJUX\

pqrst�q����~��q���q�����~��
pqrst�stO]YJÔSUXRPKXSROHYPQQO_JORJHISUHL_QJOMSROKZXXLUWbOMLXXLUWbOSROIPXKYLUWORJ̀ZLRJVOXSOKSTIQJXJOXYJOeSRfOSROXSOTPfJO
LXHOIPRXHOMLXOXSWJXYJROIRSIJRQN\OhQQOPRJPHORJ̀ZLRLUWOKZXXLUWbOMLXXLUWbOSROIPXKYLUWOHYPQQO_JORJHXSRJVOXSOXYJOKSUVLXLSUOJoLHXLUWO
IRLSROXSOXYJOKZXXLUWbOMLXXLUWbOSROIPXKYLUWbOZUQJHHOSXYJRcLHJORJ̀ZLRJVO_NOXYJÔSUXRPKXOaSKZTJUXH\

pqrst�suO]YJÔSUXRPKXSROHYPQQOUSXOVPTPWJOSROJUVPUWJROPOISRXLSUOSMOXYJOeSRfOSROMZQQNOSROIPRXLPQQNOKSTIQJXJVO
KSUHXRZKXLSUOSMOXYJOicUJROSROdJIPRPXJÔSUXRPKXSRHO_NOKZXXLUWbOIPXKYLUWbOSROSXYJRcLHJOPQXJRLUWOHZKYOKSUHXRZKXLSUbOSRO_NO
JoKP[PXLSU\O]YJÔSUXRPKXSROHYPQQOUSXOKZXOSROSXYJRcLHJOPQXJROKSUHXRZKXLSUO_NOXYJOicUJROSROPOdJIPRPXJÔSUXRPKXSROJoKJIXO
cLXYOcRLXXJUOKSUHJUXOSMOXYJOicUJROPUVOSMOXYJOdJIPRPXJÔSUXRPKXSR\ÔSUHJUXOHYPQQOUSXO_JOZURJPHSUP_QNOcLXYYJQV\O]YJO
ŜUXRPKXSROHYPQQOUSXOZURJPHSUP_QNOcLXYYSQVbOMRSTOXYJOicUJROSROPOdJIPRPXJÔSUXRPKXSRbOLXHOKSUHJUXOXSOKZXXLUWOSRO
SXYJRcLHJOPQXJRLUWOXYJOeSRf\

pqrst�q��z��~��qx�
pqrst�stO]YJÔSUXRPKXSROHYPQQOfJJIOXYJOIRJTLHJHOPUVOHZRRSZUVLUWOPRJPOMRJJOMRSTOPKKZTZQPXLSUOSMOcPHXJOTPXJRLPQHOPUVO
RZ__LHYOKPZHJVO_NOSIJRPXLSUHOZUVJROXYJÔSUXRPKX\OhXOKSTIQJXLSUOSMOXYJOeSRfbOXYJÔSUXRPKXSROHYPQQORJTS[JOcPHXJO
TPXJRLPQHbORZ__LHYbOXYJÔSUXRPKXSRgHOXSSQHbOKSUHXRZKXLSUOJ̀ZLITJUXbOTPKYLUJRNbOPUVOHZRIQZHOTPXJRLPQHOMRSTOPUVOP_SZXO
XYJOjRS�JKX\

pqrst�suOwMOXYJÔSUXRPKXSROMPLQHOXSOKQJPUOZIOPHOIRS[LVJVOLUOXYJÔSUXRPKXOaSKZTJUXHbOXYJOicUJROTPNOVSOHSOPUVOXYJOicUJRO
HYPQQO_JOJUXLXQJVOXSORJLT_ZRHJTJUXOMRSTOXYJÔSUXRPKXSR\

pqrst�q���zyyq�{q�{��
]YJÔSUXRPKXSROHYPQQOIRS[LVJOXYJOicUJROPUVOhRKYLXJKXOcLXYOPKKJHHOXSOXYJOeSRfOLUOIRJIPRPXLSUOPUVOIRSWRJHHOcYJRJ[JRO
QSKPXJV\

pqrst�q�{����~zy�q���z��yq���q�{���~���y
]YJÔSUXRPKXSROHYPQQOIPNOPQQORSNPQXLJHOPUVOQLKJUHJOMJJH\O]YJÔSUXRPKXSROHYPQQOVJMJUVOHZLXHOSROKQPLTHOMSROLUMRLUWJTJUXOSMO
KSINRLWYXHOPUVOIPXJUXORLWYXHOPUVOHYPQQOYSQVOXYJOicUJROPUVOhRKYLXJKXOYPRTQJHHOMRSTOQSHHOSUOPKKSZUXOXYJRJSMbO_ZXOHYPQQO
USXO_JORJHISUHL_QJOMSROVJMJUHJOSROQSHHOcYJUOPOIPRXLKZQPROVJHLWUbOIRSKJHHbOSROIRSVZKXOSMOPOIPRXLKZQPROTPUZMPKXZRJROSRO
TPUZMPKXZRJRHOLHORJ̀ZLRJVO_NOXYJÔSUXRPKXOaSKZTJUXHbOSROcYJRJOXYJOKSINRLWYXO[LSQPXLSUHOPRJOKSUXPLUJVOLUOaRPcLUWHbO
dIJKLMLKPXLSUHbOSROSXYJROVSKZTJUXHOIRJIPRJVO_NOXYJOicUJROSROhRKYLXJKX\O�ScJ[JRbOLMOPUOLUMRLUWJTJUXOSMOPOKSINRLWYXOSRO
IPXJUXOLHOVLHKS[JRJVO_NbOSROTPVJOfUScUOXSbOXYJÔSUXRPKXSRbOXYJÔSUXRPKXSROHYPQQO_JORJHISUHL_QJOMSROXYJOQSHHOZUQJHHOXYJO
LUMSRTPXLSUOLHOIRSTIXQNOMZRULHYJVOXSOXYJOhRKYLXJKX\
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HIJKLMINOPQROSTSUVWSXO
HIJKLMKLYZ[Y\]̂Y_̀aâb\Ŷc\̂d\Yêfgh\\̂iYjkYalmnY\]̂Yo[d\flp\[fYb]laaYhdîgdh_kYldiY][aiY]lfgâbbY\]̂Yqmd̂fnY
rfp]h\̂p\nYrfp]h\̂p\sbYp[db̀a\ld\bnYldiYlt̂d\bYldiŶgea[k̂ b̂Y[_YldkY[_Y\]̂gY_f[gYldiYltlhdb\YpalhgbnYilglt̂bnYa[bb̂bnY
ldiŶcêdb̂bnYhdpàihdtYj̀\Yd[\Yahgh\̂iY\[Yl\\[fd̂kbsY_̂̂bnYlfhbhdtY[̀\Y[_Y[fYf̂b̀a\hdtY_f[gYêf_[fgldp̂Y[_Y\]̂Yu[fvnY
ef[whîiY\]l\Yb̀p]YpalhgnYilglt̂nYa[bbnY[fŶcêdb̂YhbYl\\fhj̀\ljâY\[Yj[ihakYhdx̀fknYbhpvd̂bbnYihb̂lb̂Y[fYîl\]nY[fY\[Y
hdx̀fkY\[Y[fYîb\f̀p\h[dY[_Y\ldthjâYef[êf\kYy[\]̂fY\]ldY\]̂Yu[fvYh\b̂a_znYj̀\Y[dakY\[Y\]̂Ŷc\̂d\Ypl̀b̂iYjkY\]̂Yd̂taht̂d\Y
lp\bY[fY[ghbbh[dbY[_Y\]̂Yo[d\flp\[fnYlY{̀jp[d\flp\[fnYldk[d̂Yihf̂p\akY[fYhdihf̂p\akŶgea[k̂iYjkY\]̂gnY[fYldk[d̂Y_[fY
m][b̂Ylp\bY\]̂kYglkYĵYahljânYf̂tlfiâbbY[_Ym]̂\]̂fY[fYd[\Yb̀p]YpalhgnYilglt̂nYa[bbnY[fŶcêdb̂YhbYpl̀b̂iYhdYelf\YjkYlY
elf\kYhdîgdh_ĥiY]̂f̂̀ dîf|Y{̀p]Y[jahtl\h[dYb]laaYd[\YĵYp[db\f̀̂ iY\[Yd̂tl\̂nYljfhit̂nY[fYf̂ìp̂Y[\]̂fYfht]\bY[fY
[jahtl\h[dbY[_Yhdîgdh\kY\]l\Ym[̀aiY[\]̂fmhb̂Ŷchb\YlbY\[YlYelf\kY[fYêfb[dYîbpfhĵiYhdY\]hbY{̂p\h[dY}|~�|

HIJKLMK�Y�dYpalhgbYltlhdb\YldkYêfb[dY[fŶd\h\kYhdîgdh_ĥiỲdîfY\]hbY{̂p\h[dY}|~�YjkYldŶgea[k̂ Ŷ[_Y\]̂Yo[d\flp\[fnY
lY{̀jp[d\flp\[fnYldk[d̂Yihf̂p\akY[fYhdihf̂p\akŶgea[k̂iYjkY\]̂gnY[fYldk[d̂Y_[fYm][b̂Ylp\bY\]̂kYglkYĵYahljânY\]̂Y
hdîgdh_hpl\h[dY[jahtl\h[dỲdîfY{̂p\h[dY}|~�|~Yb]laaYd[\YĵYahgh\̂iYjkYlYahgh\l\h[dY[dYlg[̀d\Y[fY\kêY[_Yilglt̂bnY
p[gêdbl\h[dnY[fYĵd̂_h\bYelkljâYjkY[fY_[fY\]̂Yo[d\flp\[fY[fYlY{̀jp[d\flp\[fỲdîfYm[fv̂fbsYp[gêdbl\h[dYlp\bnY
ihbljhah\kYĵd̂_h\Ylp\bnY[fY[\]̂fŶgea[k̂ Ŷĵd̂_h\Ylp\b|

���N���I�III����N����
HI�KLI�QOQ�V�
HI�KLKLYZ]̂Yrfp]h\̂p\YhbY\]̂Yêfb[dY[fŶd\h\kYf̂\lhd̂iYjkY\]̂Yqmd̂fYèfb̀ld\Y\[Y{̂p\h[dY�|}|�YldiYhîd\h_ĥiYlbYb̀p]YhdY
\]̂Yrtf̂̂ ĝd\|

HI�KLK�Y�̀\ĥbnYf̂be[dbhjhah\ĥbnYldiYahgh\l\h[dbY[_Yl̀\][fh\kY[_Y\]̂Yrfp]h\̂p\YlbYb̂\Y_[f\]YhdY\]̂Yo[d\flp\Y�[p̀ĝd\bY
b]laaYd[\YĵYf̂b\fhp\̂inYg[ih_ĥinY[fŶc\̂dîiYmh\][̀\Ymfh\\̂dYp[db̂d\Y[_Y\]̂Yqmd̂fnYo[d\flp\[fnYldiYrfp]h\̂p\|Yo[db̂d\Y
b]laaYd[\YĵỲdf̂lb[dljakYmh\]]̂ai|

HI�K�I�PRSOS�W�VWSXOIXTIW�QI�XOW�VUW
HI�K�KLYZ]̂Yrfp]h\̂p\YmhaaYef[whîYlighdhb\fl\h[dY[_Y\]̂Yo[d\flp\YlbYîbpfhĵiYhdY\]̂Yo[d\flp\Y�[p̀ĝd\bYldiYmhaaYĵY
ldYqmd̂fsbYf̂ef̂b̂d\l\hŵYìfhdtYp[db\f̀p\h[dỲd\haY\]̂Yil\̂Y\]̂Yrfp]h\̂p\Yhbb̀ b̂Y\]̂Y_hdlaYôf\h_hpl\̂Y_[fY�lkĝd\|YZ]̂Y
rfp]h\̂p\YmhaaY]lŵYl̀\][fh\kY\[Ylp\Y[dYĵ]la_Y[_Y\]̂Yqmd̂fY[dakY\[Y\]̂Ŷc\̂d\Yef[whîiYhdY\]̂Yo[d\flp\Y�[p̀ĝd\b|

HI�K�K�YZ]̂Yrfp]h\̂p\YmhaaYwhbh\Y\]̂Ybh\̂Yl\Yhd\̂fwlabYleef[efhl\̂Y\[Y\]̂Yb\lt̂Y[_Yp[db\f̀p\h[dnY[fYlbY[\]̂fmhb̂Yltf̂̂iYmh\]Y
\]̂Yqmd̂fnY\[Yĵp[ĝYt̂d̂flaakY_lghahlfYmh\]Y\]̂Yef[tf̂bbYldiY�̀lah\kY[_Y\]̂Ye[f\h[dY[_Y\]̂Yu[fvYp[geâ\̂inYldiY\[Y
î\̂fghd̂YhdYt̂d̂flaYh_Y\]̂Yu[fvY[jb̂fŵiYhbYĵhdtYêf_[fĝiYhdYlYgldd̂fYhdihpl\hdtY\]l\Y\]̂Yu[fvnYm]̂dY_̀aakY
p[geâ\̂inYmhaaYĵYhdYlpp[fildp̂Ymh\]Y\]̂Yo[d\flp\Y�[p̀ĝd\b|Y�[m̂ŵfnY\]̂Yrfp]h\̂p\YmhaaYd[\YĵYf̂�̀hf̂iY\[Yglv̂Y
ĉ]l̀b\hŵY[fYp[d\hd̀[̀bY[d�bh\̂Yhdbêp\h[dbY\[Yp]̂pvY\]̂Y�̀lah\kY[fY�̀ld\h\kY[_Y\]̂Yu[fv|YZ]̂Yrfp]h\̂p\YmhaaYd[\Y]lŵY
p[d\f[aY[ŵfnYp]lft̂Y[_nY[fYf̂be[dbhjhah\kY_[fY\]̂Yp[db\f̀p\h[dYĝldbnYĝ\][ibnY\̂p]dh�̀ b̂nYb̂�̀ d̂p̂bY[fYef[p̂ìf̂bnY[fY
_[fY\]̂Ybl_̂\kYef̂pl̀\h[dbYldiYef[tflgbYhdYp[dd̂p\h[dYmh\]Y\]̂Yu[fvnYbhdp̂Y\]̂b̂Ylf̂Yb[âakY\]̂Yo[d\flp\[fsbYfht]\bYldiY
f̂be[dbhjhah\ĥbỲdîfY\]̂Yo[d\flp\Y�[p̀ĝd\b|

HI�K�KJYqdY\]̂YjlbhbY[_Y\]̂Ybh\̂Ywhbh\bnY\]̂Yrfp]h\̂p\YmhaaYv̂ êY\]̂Yqmd̂fYf̂lb[dljakYhd_[fĝiYlj[̀\Y\]̂Yef[tf̂bbYldiY
�̀lah\kY[_Y\]̂Ye[f\h[dY[_Y\]̂Yu[fvYp[geâ\̂inYldiYef[ge\akYf̂e[f\Y\[Y\]̂Yqmd̂fYy~zYvd[mdYîwhl\h[dbY_f[gY\]̂Y
o[d\flp\Y�[p̀ĝd\bnYy�zYvd[mdYîwhl\h[dbY_f[gY\]̂Yg[b\Yf̂p̂d\Yp[db\f̀p\h[dYbp]̂ìâYb̀jgh\\̂iYjkY\]̂Yo[d\flp\[fnY
ldiYy}zYî_̂p\bYldiYî_hpĥdpĥbY[jb̂fŵiYhdY\]̂Yu[fv|YZ]̂Yrfp]h\̂p\YmhaaYd[\YĵYf̂be[dbhjâY_[fY\]̂Yo[d\flp\[fsbY
_lhàf̂Y\[Yêf_[fgY\]̂Yu[fvYhdYlpp[fildp̂Ymh\]Y\]̂Yf̂�̀hf̂ĝd\bY[_Y\]̂Yo[d\flp\Y�[p̀ĝd\b|YZ]̂Yrfp]h\̂p\YmhaaYd[\Y
]lŵYp[d\f[aY[ŵfY[fYp]lft̂Y[_nYldiYmhaaYd[\YĵYf̂be[dbhjâY_[fYlp\bY[fY[ghbbh[dbY[_nY\]̂Yo[d\flp\[fnY{̀jp[d\flp\[fbnY[fY
\]̂hfYlt̂d\bY[fŶgea[k̂ b̂nY[fYldkY[\]̂fYêfb[dbY[fŶd\h\ĥbYêf_[fghdtYe[f\h[dbY[_Y\]̂Yu[fv|

HI�K�K�I�XRR�OSUVWSXO�I
Z]̂Yqmd̂fYldiYo[d\flp\[fYb]laaYhdpàîY\]̂Yrfp]h\̂p\YhdYlaaYp[gg̀ dhpl\h[dbY\]l\Yf̂al\̂Y\[Y[fYl__̂p\Y\]̂Yrfp]h\̂p\sbY
b̂fwhp̂bY[fYef[_̂bbh[dlaYf̂be[dbhjhah\ĥb|YZ]̂Yqmd̂fYb]laaYef[ge\akYd[\h_kY\]̂Yrfp]h\̂p\Y[_Y\]̂Yb̀jb\ldp̂Y[_YldkYihf̂p\Y
p[gg̀ dhpl\h[dbYĵ\m̂ d̂Y\]̂Yqmd̂fYldiY\]̂Yo[d\flp\[fY[\]̂fmhb̂Yf̂al\hdtY\[Y\]̂Y�f[x̂p\|Yo[gg̀ dhpl\h[dbYjkYldiY
mh\]Y\]̂Yrfp]h\̂p\sbYp[db̀a\ld\bYb]laaYĵY\]f[̀t]Y\]̂Yrfp]h\̂p\|Yo[gg̀ dhpl\h[dbYjkYldiYmh\]Y{̀jp[d\flp\[fbYldiY
b̀eeaĥfbYb]laaYĵY\]f[̀t]Y\]̂Yo[d\flp\[f|Yo[gg̀ dhpl\h[dbYjkYldiYmh\]Y{̂elfl\̂Yo[d\flp\[fbYb]laaYĵY\]f[̀t]Y\]̂Y
qmd̂f|YZ]̂Yo[d\flp\Y�[p̀ĝd\bYglkYbêph_kY[\]̂fYp[gg̀ dhpl\h[dYef[\[p[ab|
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HIJKLKMNOPQRSNTUNVWRNXYZW[VRZV\QNR]P̂_PV[TUQNT̀NVWRNaTUVYPZVTY\QNXbb̂[ZPV[TUQǸTYNcPdeRUVfNVWRNXYZW[VRZVNg[̂̂NYR][RgN
PUSNZRYV[̀dNVWRNPeT_UVQNS_RNVWRNaTUVYPZVTYNPUSNg[̂̂N[QQ_RNaRYV[̀[ZPVRQǸTYNcPdeRUVN[UNQ_ZWNPeT_UVQh

HIJKLKiNjWRNXYZW[VRZVNWPQNP_VWTY[VdNVTNYRkRZVNlTYmNVWPVNSTRQNUTVNZTÙTYeNVTNVWRNaTUVYPZVNnTZ_eRUVQhNlWRUR]RYNVWRN
XYZW[VRZVNZTUQ[SRYQN[VNURZRQQPYdNTYNPS][QPôRfNVWRNXYZW[VRZVNg[̂̂NWP]RNP_VWTY[VdNVTNYRp_[YRN[UQbRZV[TUNTYNVRQV[UqNT̀NVWRN
lTYmN[UNPZZTYSPUZRNg[VWNrRZV[TUQNsthuhvNPUSNsthuhtfNgWRVWRYNTYNUTVNVWRNlTYmN[QǸPoY[ZPVRSfN[UQVP̂̂RSNTYNZTeb̂RVRShN
wTgR]RYfNUR[VWRYNVW[QNP_VWTY[VdNT̀NVWRNXYZW[VRZVNUTYNPNSRZ[Q[TUNePSRN[UNqTTSǸP[VWNR[VWRYNVTNRxRYZ[QRNTYNUTVNVTNRxRYZ[QRN
Q_ZWNP_VWTY[VdNQWP̂̂Nq[]RNY[QRNVTNPNS_VdNTYNYRQbTUQ[o[̂[VdNT̀NVWRNXYZW[VRZVNVTNVWRNaTUVYPZVTYfNr_oZTUVYPZVTYQfNQ_bb̂[RYQfN
VWR[YNPqRUVQNTYNReb̂TdRRQfNTYNTVWRYNbRYQTUQNTYNRUV[V[RQNbRỲTYe[UqNbTYV[TUQNT̀NVWRNlTYmh

HIJKLKyNjWRNXYZW[VRZVNg[̂̂NYR][RgNPUSNPbbYT]RfNTYNVPmRNTVWRYNPbbYTbY[PVRNPZV[TUN_bTUfNVWRNaTUVYPZVTY\QNQ_oe[VVP̂QNQ_ZWN
PQNrWTbNnYPg[UqQfNcYTS_ZVNnPVPfNPUSNrPeb̂RQfNo_VNTÛdǸTYNVWRN̂[e[VRSNb_YbTQRNT̀NZWRZm[UqǸTYNZTÙTYePUZRNg[VWN
[ÙTYePV[TUNq[]RUNPUSNVWRNSRQ[qUNZTUZRbVNRxbYRQQRSN[UNVWRNaTUVYPZVNnTZ_eRUVQhNjWRNXYZW[VRZV\QNPZV[TUNg[̂̂NoRNVPmRUN
[UNPZZTYSPUZRNg[VWNVWRNQ_oe[VVP̂NQZWRS_̂RNPbbYT]RSNodNVWRNXYZW[VRZVNTYfN[UNVWRNPoQRUZRNT̀NPUNPbbYT]RSNQ_oe[VVP̂N
QZWRS_̂RfNg[VWNYRPQTUPôRNbYTebVURQQNgW[̂RNP̂̂Tg[UqNQ_̀̀[Z[RUVNV[eRN[UNVWRNXYZW[VRZV\QNbYT̀RQQ[TUP̂Nk_SqeRUVNVTN
bRYe[VNPSRp_PVRNYR][RghNzR][RgNT̀NQ_ZWNQ_oe[VVP̂QN[QNUTVNZTUS_ZVRSǸTYNVWRNb_YbTQRNT̀NSRVRYe[U[UqNVWRNPZZ_YPZdNPUSN
ZTeb̂RVRURQQNT̀NTVWRYNSRVP[̂QNQ_ZWNPQNS[eRUQ[TUQNPUSNp_PUV[V[RQfNTYǸTYNQ_oQVPUV[PV[UqN[UQVY_ZV[TUQǸTYN[UQVP̂̂PV[TUNTYN
bRỲTYePUZRNT̀NRp_[beRUVNTYNQdQVReQfNP̂̂NT̀NgW[ZWNYReP[UNVWRNYRQbTUQ[o[̂[VdNT̀NVWRNaTUVYPZVTYNPQNYRp_[YRSNodNVWRN
aTUVYPZVNnTZ_eRUVQhNjWRNXYZW[VRZV\QNYR][RgNT̀NVWRNaTUVYPZVTY\QNQ_oe[VVP̂QNQWP̂̂NUTVNYR̂[R]RNVWRNaTUVYPZVTYNT̀NVWRN
Tô[qPV[TUQN_USRYNrRZV[TUQNthtfNth{fNPUSNthsvhNjWRNXYZW[VRZV\QNYR][RgNQWP̂̂NUTVNZTUQV[V_VRNPbbYT]P̂NT̀NQP̀RVdN
bYRZP_V[TUQNTYNT̀NPUdNZTUQVY_ZV[TUNeRPUQfNeRVWTSQfNVRZWU[p_RQfNQRp_RUZRQfNTYNbYTZRS_YRQhNjWRNXYZW[VRZV\QNPbbYT]P̂NT̀N
PNQbRZ[̀[ZN[VReNQWP̂̂NUTVN[US[ZPVRNPbbYT]P̂NT̀NPUNPQQReôdNT̀NgW[ZWNVWRN[VReN[QNPNZTebTURUVh

HIJKLK|NjWRNXYZW[VRZVNg[̂̂NbYRbPYRNaWPUqRN}YSRYQNPUSNaTUQVY_ZV[TUNaWPUqRNn[YRZV[]RQfNPUSNePdNTYSRYNe[UTYNZWPUqRQN
[UNVWRNlTYmNPQNbYT][SRSN[UNrRZV[TUN~huhNjWRNXYZW[VRZVNg[̂̂N[U]RQV[qPVRNPUSNePmRNSRVRYe[UPV[TUQNPUSNYRZTeeRUSPV[TUQN
YRqPYS[UqNZTUZRP̂RSNPUSN_UmUTgUNZTUS[V[TUQNPQNbYT][SRSN[UNrRZV[TUNth~huh

HIJKLK�NjWRNXYZW[VRZVNg[̂̂NZTUS_ZVN[UQbRZV[TUQNVTNSRVRYe[URNVWRNSPVRNTYNSPVRQNT̀Nr_oQVPUV[P̂NaTeb̂RV[TUNPUSNVWRNSPVRNT̀N
[̀UP̂NZTeb̂RV[TU�N[QQ_RNaRYV[̀[ZPVRQNT̀Nr_oQVPUV[P̂NaTeb̂RV[TUNb_YQ_PUVNVTNrRZV[TUN�h��NYRZR[]RNPUSǸTYgPYSNVTNVWRN
}gURYfǸTYNVWRN}gURY\QNYR][RgNPUSNYRZTYSQfNgY[VVRUNgPYYPUV[RQNPUSNYR̂PVRSNSTZ_eRUVQNYRp_[YRSNodNVWRNaTUVYPZVNPUSN
PQQReôRSNodNVWRNaTUVYPZVTYNb_YQ_PUVNVTNrRZV[TUN�hs��NPUSN[QQ_RNPǸ[UP̂NaRYV[̀[ZPVRǸTYNcPdeRUVNb_YQ_PUVNVTN
rRZV[TUN�hs�h

HIJKLK��N�̀NVWRN}gURYNPUSNXYZW[VRZVNPqYRRfNVWRNXYZW[VRZVNg[̂̂NbYT][SRNTURNTYNeTYRNcYTkRZVNYRbYRQRUVPV[]RQNVTNPQQ[QVN[UN
ZPYYd[UqNT_VNVWRNXYZW[VRZV\QNYRQbTUQ[o[̂[V[RQNPVNVWRNQ[VRhNjWRN}gURYNQWP̂̂NUTV[̀dNVWRNaTUVYPZVTYNT̀NPUdNZWPUqRN[UNVWRN
S_V[RQfNYRQbTUQ[o[̂[V[RQNPUSN̂[e[VPV[TUQNT̀NP_VWTY[VdNT̀NVWRNcYTkRZVNYRbYRQRUVPV[]RQh

HIJKLK��NjWRNXYZW[VRZVNg[̂̂N[UVRYbYRVNPUSNSRZ[SRNePVVRYQNZTUZRYU[UqNbRỲTYePUZRN_USRYfNPUSNYRp_[YReRUVQNT̀fNVWRN
aTUVYPZVNnTZ_eRUVQNTUNgY[VVRUNYRp_RQVNT̀NR[VWRYNVWRN}gURYNTYNaTUVYPZVTYhNjWRNXYZW[VRZV\QNYRQbTUQRNVTNQ_ZWNYRp_RQVQN
g[̂̂NoRNePSRN[UNgY[V[UqNg[VW[UNPUdNV[eRN̂[e[VQNPqYRRSN_bTUNTYNTVWRYg[QRNg[VWNYRPQTUPôRNbYTebVURQQh

HIJKLK�LN�UVRYbYRVPV[TUQNPUSNSRZ[Q[TUQNT̀NVWRNXYZW[VRZVNg[̂̂NoRNZTUQ[QVRUVNg[VWNVWRN[UVRUVNT̀fNPUSNYRPQTUPôdN[ÙRYPôRN
ỲTefNVWRNaTUVYPZVNnTZ_eRUVQNPUSNg[̂̂NoRN[UNgY[V[UqNTYN[UNVWRǸTYeNT̀NSYPg[UqQhNlWRUNePm[UqNQ_ZWN[UVRYbYRVPV[TUQN
PUSNSRZ[Q[TUQfNVWRNXYZW[VRZVNg[̂̂NRUSRP]TYNVTNQRZ_YRǸP[VẀ_̂NbRỲTYePUZRNodNoTVWN}gURYNPUSNaTUVYPZVTYfNg[̂̂NUTVNQWTgN
bPYV[P̂[VdNVTNR[VWRYfNPUSNg[̂̂NUTVNoRN̂[PôRǸTYNYRQ_̂VQNT̀N[UVRYbYRVPV[TUQNTYNSRZ[Q[TUQNYRUSRYRSN[UNqTTSǸP[VWh

HIJKLK��NjWRNXYZW[VRZV\QNSRZ[Q[TUQNTUNePVVRYQNYR̂PV[UqNVTNPRQVWRV[ZNR̀̀RZVNg[̂̂NoRǸ[UP̂N[̀NZTUQ[QVRUVNg[VWNVWRN[UVRUVN
RxbYRQQRSN[UNVWRNaTUVYPZVNnTZ_eRUVQh

HIJKLK�JNjWRNXYZW[VRZVNg[̂̂NYR][RgNPUSNYRQbTUSNVTNYRp_RQVQǸTYN[ÙTYePV[TUNPoT_VNVWRNaTUVYPZVNnTZ_eRUVQhNjWRN
XYZW[VRZV\QNYRQbTUQRNVTNQ_ZWNYRp_RQVQNg[̂̂NoRNePSRN[UNgY[V[UqNg[VW[UNPUdNV[eRN̂[e[VQNPqYRRSN_bTUNTYNTVWRYg[QRNg[VWN
YRPQTUPôRNbYTebVURQQhN�̀NPbbYTbY[PVRfNVWRNXYZW[VRZVNg[̂̂NbYRbPYRNPUSN[QQ_RNQ_bb̂ReRUVP̂NnYPg[UqQNPUSNrbRZ[̀[ZPV[TUQN
[UNYRQbTUQRNVTNVWRNYRp_RQVQǸTYN[ÙTYePV[TUh
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HIJKLMNOPOOOQRSLTUJIHLJTIQ
VOPWXOYZ[\]\̂\_]̀
VOPWXWXabacdefghijkfigjalmakanojmghagjaohilipaqrgarkmakasljofiafghijkfiaqlirairoatghijkfigjaiganojugjvakangjilghaguairoa
wgjxakiairoamlioyazroaiojva{cdefghijkfigj{almajouojjosaigairjgd|rgdiairoatghijkfia}gfdvohimakmaluamlh|d~kjalhahdveoja
khsavokhmakacdefghijkfigjagjakhakdirgjl�osajonjomohikil�oaguairoacdefghijkfigjyazroaiojva{cdefghijkfigj{asgomahgia
lhf~dsoakaconkjkioatghijkfigjagjairoamdefghijkfigjmaguakaconkjkioatghijkfigjy

VOPWXW�abacde�mdefghijkfigjalmakanojmghagjaohilipaqrgarkmakasljofiagjalhsljofiafghijkfiaqlirakacdefghijkfigjaiganojugjva
kangjilghaguairoawgjxakiairoamlioyazroaiojva{cde�mdefghijkfigj{almajouojjosaigairjgd|rgdiairoatghijkfia}gfdvohimakmalua
mlh|d~kjalhahdveojakhsavokhmakacde�mdefghijkfigjagjakhakdirgjl�osajonjomohikil�oaguairoacde�mdefghijkfigjy

VOPW�OH����O_[OQ���_]̂���̂̀O�]�OT̂�Z�OL_]̂���̂̀O[_�O�_�̂\_]̀O_[Ô�ZO�_��
VOPW�WXa�h~ommagirojqlmoamikiosalhairoatghijkfia}gfdvohim�airoatghijkfigj�akmamgghakmanjkfilfke~oakuiojakqkjsaguairoa
tghijkfi�amrk~~ahgilupairoa�qhojakhsabjfrliofiaguairoanojmghmagjaohililomanjgngmosaugjaokfranjlhflnk~angjilghaguairoa
wgjx�alhf~dslh|airgmoaqrgakjoaigaudjhlmravkiojlk~magjao�dlnvohiaukejlfkiosaigakamnoflk~asoml|hyawlirlha��askpmagua
jofolniaguairoalhugjvkilgh�airoabjfrliofiavkpahgilupairoatghijkfigjaqroirojairoa�qhojagjairoabjfrliofia���arkma
jokmghke~oage�ofilghaigakhpamdfranjgngmosanojmghagjaohilipagja���ajo�dljomaksslilghk~ailvoaugjajo�loqya�kl~djoaguairoa
bjfrliofiaiganjg�lsoahgilfoaqlirlhairoa���skpanojlgsamrk~~afghmilidioahgilfoaguahgajokmghke~oage�ofilghy

VOPW�W�azroatghijkfigjamrk~~ahgiafghijkfiaqlirakanjgngmosanojmghagjaohilipaigaqrgvairoa�qhojagjabjfrliofiarkmavksoa
jokmghke~oakhsailvo~page�ofilghyazroatghijkfigjamrk~~ahgiaeoajo�dljosaigafghijkfiaqlirakhpghoaigaqrgvairoatghijkfigja
rkmavksoajokmghke~oage�ofilghy

VOPW�W�a�uairoa�qhojagjabjfrliofiarkmajokmghke~oage�ofilghaigakanojmghagjaohilipanjgngmosaepairoatghijkfigj�airoa
tghijkfigjamrk~~anjgngmoakhgirojaigaqrgvairoa�qhojagjabjfrliofiarkmahgajokmghke~oage�ofilghya�uairoanjgngmosaedia
jo�ofiosacdefghijkfigjaqkmajokmghke~pafknke~oaguanojugjvlh|airoawgjx�airoatghijkfiacdvakhsatghijkfiazlvoamrk~~aeoa
lhfjokmosagjasofjokmosaepairoasluuojohfo�aluakhp�agffkmlghosaepamdfrafrkh|o�akhsakhaknnjgnjlkioatrkh|oa�jsojamrk~~aeoa
lmmdosaeougjoafgvvohfovohiaguairoamdemilidioacdefghijkfigj�mawgjxya�gqo�oj�ahgalhfjokmoalhairoatghijkfiacdvagja
tghijkfiazlvoamrk~~aeoak~~gqosaugjamdfrafrkh|oadh~ommairoatghijkfigjarkmakfiosanjgvni~pakhsajomnghml�o~palha
mdevliilh|ahkvomakmajo�dljosy

VOPW�W�azroatghijkfigjamrk~~ahgiamdemilidioakacdefghijkfigj�anojmgh�agjaohilipaugjaghoanjo�lgdm~pamo~ofiosaluairoa�qhoja
gjabjfrliofiavkxomajokmghke~oage�ofilghaigamdframdemilidilghy

VOPW�OQ���_]̂���̂���OIZ��̂\_]̀
�paknnjgnjlkioaqjliiohak|joovohi�airoatghijkfigjamrk~~ajo�dljoaokfracdefghijkfigj�aigairoao iohiaguairoawgjxaigaeoa
nojugjvosaepairoacdefghijkfigj�aigaeoaegdhsaigairoatghijkfigjaepaiojvmaguairoatghijkfia}gfdvohim�akhsaigakmmdvoa
igqkjsairoatghijkfigjak~~airoage~l|kilghmakhsajomnghmlel~lilom�alhf~dslh|airoajomnghmlel~lipaugjamkuoipaguairoa
cdefghijkfigj�mawgjxairkiairoatghijkfigj�aepairomoatghijkfia}gfdvohim�akmmdvomaigqkjsairoa�qhojakhsabjfrliofiya
¡kframdefghijkfiak|joovohiamrk~~anjomoj�oakhsanjgiofiairoajl|rimaguairoa�qhojakhsabjfrliofiadhsojairoatghijkfia
}gfdvohimaqlirajomnofiaigairoawgjxaigaeoanojugjvosaepairoacdefghijkfigjamgairkiamdefghijkfilh|airojoguaql~~ahgia
njo�dslfoamdfrajl|rim�akhsamrk~~ak~~gqaigairoacdefghijkfigj�adh~ommamnoflulfk~~panjg�lsosagirojqlmoalhairoamdefghijkfia
k|joovohi�airoaeohouliaguak~~ajl|rim�ajovoslom�akhsajosjommak|klhmiairoatghijkfigjairkiairoatghijkfigj�aepairoatghijkfia
}gfdvohim�arkmak|klhmiairoa�qhojyawrojoaknnjgnjlkio�airoatghijkfigjamrk~~ajo�dljoaokfracdefghijkfigjaigaohiojalhiga
mlvl~kjak|joovohimaqliracde�mdefghijkfigjmyazroatghijkfigjamrk~~avkxoak�kl~ke~oaigaokfranjgngmosacdefghijkfigj�a
njlgjaigairoao ofdilghaguairoamdefghijkfiak|joovohi�afgnlomaguairoatghijkfia}gfdvohimaigaqrlfrairoacdefghijkfigjaql~~a
eoaegdhs�akhs�adnghaqjliiohajo�domiaguairoacdefghijkfigj�alsohilupaigairoacdefghijkfigjaiojvmakhsafghslilghmaguairoa
njgngmosamdefghijkfiak|joovohiairkiavkpaeoakia�kjlkhfoaqlirairoatghijkfia}gfdvohimyacdefghijkfigjmaql~~amlvl~kj~pa
vkxoafgnlomaguaknn~lfke~oangjilghmaguamdfrasgfdvohimak�kl~ke~oaigairoljajomnofil�oanjgngmosacde�mdefghijkfigjmy

VOPW�OL_]̂\]¢Z]̂OH̀ \̀¢]£Z]̂O_[OQ���_]̂���̂̀
VOPW�WXa¡kframdefghijkfiak|joovohiaugjakangjilghaguairoawgjxalmakmml|hosaepairoatghijkfigjaigairoa�qhoj�anjg�lsosairki

WX kmml|hvohialmaouuofil�oagh~pakuiojaiojvlhkilghaguairoatghijkfiaepairoa�qhojaugjafkdmoandjmdkhiaiga
cofilgha��y�akhsagh~paugjairgmoamdefghijkfiak|joovohimairkiairoa�qhojakffonimaepahgiluplh|airoa
cdefghijkfigjakhsatghijkfigj¤akhs

W� kmml|hvohialmamde�ofiaigairoanjlgjajl|rimaguairoamdjoip�aluakhp�age~l|kiosadhsojaeghsajo~kilh|aigairoa
tghijkfiy
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GHIJKLHIKMNJIOKPQQIRLSKLHIKPSSTUJVIJLKWXKPKSYZQWJLOPQLKPUOIIVIJL[KLHIKMNJIOKPSSYVISKLHIK\WJLOPQLWO]SKOTUHLSKPĴK
WZ_TUPLTWJSKYĴIOKLHIKSYZQWJLOPQL̀

abcdedfKgRWJKSYQHKPSSTUJVIJL[KTXKLHIKGWOhKHPSKZIIJKSYSRIĴÎKXWOKVWOIKLHPJKijK̂PkS[KLHIKlYZQWJLOPQLWO]SK
QWVRIJSPLTWJKSHP__KZIKImYTLPZ_kKP̂nYSLÎKXWOKTJQOIPSISKTJKQWSLKOISY_LTJUKXOWVKLHIKSYSRIJSTWJ̀

abcdedoKgRWJKPSSTUJVIJLKLWKLHIKMNJIOKYĴIOKLHTSKlIQLTWJKp̀q[KLHIKMNJIOKVPkKXYOLHIOKPSSTUJKLHIKSYZQWJLOPQLKLWKPK
SYQQISSWOKQWJLOPQLWOKWOKWLHIOKIJLTLk̀KrXKLHIKMNJIOKPSSTUJSKLHIKSYZQWJLOPQLKLWKPKSYQQISSWOKQWJLOPQLWOKWOKWLHIOKIJLTLk[KLHIK
MNJIOKSHP__KJIsIOLHI_ISSKOIVPTJK_IUP__kKOISRWJSTZ_IKXWOKP__KWXKLHIKSYQQISSWOKQWJLOPQLWO]SKWZ_TUPLTWJSKYĴIOKLHIK
SYZQWJLOPQL̀

tuvwxyzb{bbbx|}~vu�xvw|}b��b|�}zub|ub��b~z�tutvzbx|}vutxv|u~
ab{d�b|������bu����b��b�������bx�����������b���b��bt����b~�������bx��������
ab{d�d�K�HIKLIOVK�lIRPOPLIK\WJLOPQLWO�S��KSHP__KVIPJKWLHIOKQWJLOPQLWOSKOILPTJÎKZkKLHIKMNJIOKYĴIOKSIRPOPLIK
PUOIIVIJLS̀K�HIKMNJIOKOISIOsISKLHIKOTUHLKLWKRIOXWOVKQWJSLOYQLTWJKWOKWRIOPLTWJSKOI_PLÎKLWKLHIK�OWnIQLKNTLHKLHIK
MNJIO]SKWNJKXWOQIS[KPĴKNTLHKlIRPOPLIK\WJLOPQLWOSKOILPTJÎKYĴIOK\WĴTLTWJSKWXKLHIK\WJLOPQLKSYZSLPJLTP__kKSTVT_POKLWK
LHWSIKWXKLHTSK\WJLOPQL[KTJQ_ŶTJUKLHWSIKROWsTSTWJSKWXKLHIK\WĴTLTWJSKWXKLHIK\WJLOPQLKOI_PLÎKLWKTJSYOPJQIKPĴKNPTsIOKWXK
SYZOWUPLTWJ̀

ab{d�dfKGHIJKSIRPOPLIKQWJLOPQLSKPOIKPNPÔÎKXWOK̂TXXIOIJLKRWOLTWJSKWXKLHIK�OWnIQLKWOKWLHIOKQWJSLOYQLTWJKWOKWRIOPLTWJSKWJK
LHIKSTLI[KLHIKLIOVK�\WJLOPQLWO�KTJKLHIK\WJLOPQLK�WQYVIJLSKTJKIPQHKQPSIKSHP__KVIPJKLHIK\WJLOPQLWOKNHWKI�IQYLISKIPQHK
SIRPOPLIKMNJIO�\WJLOPQLWOK�UOIIVIJL̀

ab{d�doK�HIKMNJIOKSHP__KROWsT̂IKXWOKQWWÔTJPLTWJKWXKLHIKPQLTsTLTISKWXKLHIKMNJIO]SKWNJKXWOQISKPĴKWXKIPQHKlIRPOPLIK
\WJLOPQLWOKNTLHKLHIKGWOhKWXKLHIK\WJLOPQLWO[KNHWKSHP__KQWWRIOPLIKNTLHKLHIV̀K�HIK\WJLOPQLWOKSHP__KRPOLTQTRPLIKNTLHKPJkK
lIRPOPLIK\WJLOPQLWOSKPĴKLHIKMNJIOKTJKOIsTINTJUKLHITOKQWJSLOYQLTWJKSQHÎY_IS̀K�HIK\WJLOPQLWOKSHP__KVPhIKPJkK
OIsTSTWJSKLWKTLSKQWJSLOYQLTWJKSQHÎY_IK̂IIVÎKJIQISSPOkKPXLIOKPKnWTJLKOIsTINKPĴKVYLYP_KPUOIIVIJL̀K�HIKQWJSLOYQLTWJK
SQHÎY_ISKSHP__KLHIJKQWJSLTLYLIKLHIKSQHÎY_ISKLWKZIKYSÎKZkKLHIK\WJLOPQLWO[KlIRPOPLIK\WJLOPQLWOS[KPĴKLHIKMNJIOKYJLT_K
SYZSImYIJL_kKOIsTSÎ`

ab{d�deKgJ_ISSKWLHIONTSIKROWsT̂ÎKTJKLHIK\WJLOPQLK�WQYVIJLS[KNHIJKLHIKMNJIOKRIOXWOVSKQWJSLOYQLTWJKWOKWRIOPLTWJSK
OI_PLÎKLWKLHIK�OWnIQLKNTLHKLHIKMNJIO]SKWNJKXWOQISKWOKNTLHKlIRPOPLIK\WJLOPQLWOS[KLHIKMNJIOKWOKTLSKlIRPOPLIK\WJLOPQLWOSK
SHP__KHPsIKLHIKSPVIKWZ_TUPLTWJSKPĴKOTUHLSKLHPLKLHIK\WJLOPQLWOKHPSKYĴIOKLHIK\WĴTLTWJSKWXKLHIK\WJLOPQL[KTJQ_ŶTJU[K
NTLHWYLKI�Q_ŶTJUKWLHIOS[KLHWSIKSLPLÎKTJK�OLTQ_IKi[KLHTSK�OLTQ_IK [KPĴK�OLTQ_ISK¡j[K¡¡[KPĴK¡¢̀

ab{dfb£����¤bu�������¥�¤��¦
ab{dfd�K�HIK\WJLOPQLWOKSHP__KPXXWÔKLHIKMNJIOKPĴKlIRPOPLIK\WJLOPQLWOSKOIPSWJPZ_IKWRRWOLYJTLkKXWOKTJLOŴYQLTWJKPĴK
SLWOPUIKWXKLHITOKVPLIOTP_SKPĴKImYTRVIJLKPĴKRIOXWOVPJQIKWXKLHITOKPQLTsTLTIS[KPĴKSHP__KQWJJIQLKPĴKQWWÔTJPLIKLHIK
\WJLOPQLWO]SKQWJSLOYQLTWJKPĴKWRIOPLTWJSKNTLHKLHITOSKPSKOImYTOÎKZkKLHIK\WJLOPQLK�WQYVIJLS̀

ab{dfdfKrXKRPOLKWXKLHIK\WJLOPQLWO]SKGWOhK̂IRIĴSKXWOKROWRIOKI�IQYLTWJKWOKOISY_LSKYRWJKQWJSLOYQLTWJKWOKWRIOPLTWJSKZkKLHIK
MNJIOKWOKPKlIRPOPLIK\WJLOPQLWO[KLHIK\WJLOPQLWOKSHP__[KROTWOKLWKROWQIÎTJUKNTLHKLHPLKRWOLTWJKWXKLHIKGWOh[KROWVRL_kK
JWLTXkKLHIK�OQHTLIQLKWXKPRRPOIJLK̂TSQOIRPJQTISKWOK̂IXIQLSKTJKLHIKQWJSLOYQLTWJKWOKWRIOPLTWJSKZkKLHIKMNJIOKWOKlIRPOPLIK
\WJLOPQLWOKLHPLKNWY_̂KOIĴIOKTLKYJSYTLPZ_IKXWOKROWRIOKI�IQYLTWJKPĴKOISY_LSKWXKLHIK\WJLOPQLWO]SKGWOh̀K§PT_YOIKWXKLHIK
\WJLOPQLWOKLWKJWLTXkKLHIK�OQHTLIQLKWXKPRRPOIJLK̂TSQOIRPJQTISKWOK̂IXIQLSKROTWOKLWKROWQIÎTJUKNTLHKLHIKGWOhKSHP__K
QWJSLTLYLIKPJKPQhJWN_ÎUVIJLKLHPLKLHIKMNJIO]SKWOKlIRPOPLIK\WJLOPQLWO]SKQWVR_ILÎKWOKRPOLTP__kKQWVR_ILÎK
QWJSLOYQLTWJKTSKXTLKPĴKROWRIOKLWKOIQITsIKLHIK\WJLOPQLWO]SKGWOh̀K�HIK\WJLOPQLWOKSHP__KJWLKZIKOISRWJSTZ_IKXWOK
T̂SQOIRPJQTISKWOK̂IXIQLSKTJKLHIKQWJSLOYQLTWJKWOKWRIOPLTWJSKZkKLHIKMNJIOKWOKlIRPOPLIK\WJLOPQLWOKLHPLKPOIKJWLKPRRPOIJL̀

ab{dfdoK�HIK\WJLOPQLWOKSHP__KOITVZYOSIKLHIKMNJIOKXWOKQWSLSKLHIKMNJIOKTJQYOSKLHPLKPOIKRPkPZ_IKLWKPKlIRPOPLIK\WJLOPQLWOK
ZIQPYSIKWXKLHIK\WJLOPQLWO]SK̂I_PkS[KTVROWRIO_kKLTVÎKPQLTsTLTISKWOK̂IXIQLTsIKQWJSLOYQLTWJ̀K�HIKMNJIOKSHP__KZIK
OISRWJSTZ_IKLWKLHIK\WJLOPQLWOKXWOKQWSLSKLHIK\WJLOPQLWOKTJQYOSKZIQPYSIKWXKPKlIRPOPLIK\WJLOPQLWO]SK̂I_PkS[KTVROWRIO_kK
LTVÎKPQLTsTLTIS[K̂PVPUIKLWKLHIKGWOhKWOK̂IXIQLTsIKQWJSLOYQLTWJ̀

ab{dfdeK�HIK\WJLOPQLWOKSHP__KROWVRL_kKOIVÎkK̂PVPUIKLHPLKLHIK\WJLOPQLWOKNOWJUXY__kKQPYSISKLWKQWVR_ILÎKWOKRPOLTP__kK
QWVR_ILÎKQWJSLOYQLTWJKWOKLWKROWRIOLkKWXKLHIKMNJIOKWOKlIRPOPLIK\WJLOPQLWOKPSKROWsT̂ÎKTJKlIQLTWJK¡j̀¢̀p̀
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HIJKLKMNOPQNRSTQUNVTWNQVXPNYQZVUV[QN\]T[UVX[]UN̂PV__NPV̀QN[PQN̂VaQNUQ̂Z]T̂bcb_b[bQ̂Nd]UNXe[[bTfNVTWNZV[XPbTfNV̂NVUQN
WQ̂XUbcQWNd]UN[PQN\]T[UVX[]UNbTNYQX[b]TNghijh

HIJKkIlmnopqrIstuvwIwxIyzo{nI|}
~dNVNWb̂Ze[QNVUb̂Q̂NVa]TfN[PQN\]T[UVX[]U�NYQZVUV[QN\]T[UVX[]Û�NVTWN[PQNRSTQUNV̂N[]N[PQNUQ̂Z]T̂bcb_b[�NeTWQUN[PQbUN
UQ̂ZQX[b̀QNX]T[UVX[̂Nd]UNaVbT[VbTbTfN[PQNZUQab̂Q̂NVTWN̂eUU]eTWbTfNVUQVNdUQQNdU]aNSV̂[QNaV[QUbV_̂NVTWNUeccb̂P�N[PQN
RSTQUNaV�NX_QVTNeZNVTWN[PQN�UXPb[QX[NSb__NV__]XV[QN[PQNX]̂[NVa]TfN[P]̂QNUQ̂Z]T̂bc_Qh

�s��y��I�IIIy������I��I���I�ls�
HI�K�I�onop{z
HI�K�K�N\PVTfQ̂NbTN[PQN�]U�NaV�NcQNVXX]aZ_b̂PQWNVd[QUNQ�QXe[b]TN]dN[PQN\]T[UVX[�NVTWNSb[P]e[NbT̀V_bWV[bTfN[PQN
\]T[UVX[�Nc�N\PVTfQNRUWQU�N\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀QN]UN]UWQUNd]UNVNabT]UNXPVTfQNbTN[PQN�]U��N̂ec�QX[N[]N[PQN
_bab[V[b]T̂N̂[V[QWNbTN[Pb̂N�U[bX_QN�NVTWNQ_̂QSPQUQNbTN[PQN\]T[UVX[N�]XeaQT[̂h

HI�K�KLN�N\PVTfQNRUWQUN̂PV__NcQNcV̂QWNeZ]TNVfUQQaQT[NVa]TfN[PQNRSTQU�N\]T[UVX[]U�NVTWN�UXPb[QX[hN�N\]T̂[UeX[b]TN
\PVTfQN�bUQX[b̀QNUQ�ebUQ̂NVfUQQaQT[Nc�N[PQNRSTQUNVTWN�UXPb[QX[NVTWNaV�N]UNaV�NT][NcQNVfUQQWN[]Nc�N[PQN\]T[UVX[]UhN
�TN]UWQUNd]UNVNabT]UNXPVTfQNbTN[PQN�]U�NaV�NcQNb̂̂eQWNc�N[PQN�UXPb[QX[NV_]TQh

HI�K�KkN\PVTfQ̂NbTN[PQN�]U�N̂PV__NcQNZQUd]UaQWNeTWQUNVZZ_bXVc_QNZU]̀b̂b]T̂N]dN[PQN\]T[UVX[N�]XeaQT[̂hNOPQN
\]T[UVX[]UN̂PV__NZU]XQQWNZU]aZ[_�NSb[PNXPVTfQ̂NbTN[PQN�]U��NeT_Q̂̂N][PQUSb̂QNZU]̀bWQWNbTN[PQN\PVTfQNRUWQU�N
\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀Q�N]UN]UWQUNd]UNVNabT]UNXPVTfQNbTN[PQN�]U�h

HI�KLIyv{nuoIlp�opr
HI�KLK�N�N\PVTfQNRUWQUNb̂NVNSUb[[QTNbT̂[UeaQT[NZUQZVUQWNc�N[PQN�UXPb[QX[NVTWN̂bfTQWNc�N[PQNRSTQU�N\]T[UVX[]U�NVTWN
�UXPb[QX[N̂[V[bTfN[PQbUNVfUQQaQT[NeZ]TNV__N]dN[PQNd]__]SbTf�

K� OPQNXPVTfQNbTN[PQN�]U��
KL OPQNVa]eT[N]dN[PQNVW�ê[aQT[�NbdNVT��NbTN[PQN\]T[UVX[NYea�NVTW
Kk OPQNQ�[QT[N]dN[PQNVW�ê[aQT[�NbdNVT��NbTN[PQN\]T[UVX[NObaQh

HI�KkIyxnrwp��wtxnIyv{nuoI�tpo�wt�or
HI�KkK�N�N\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀QNb̂NVNSUb[[QTN]UWQUNZUQZVUQWNc�N[PQN�UXPb[QX[NVTWN̂bfTQWNc�N[PQNRSTQUNVTWN
�UXPb[QX[�NWbUQX[bTfNVNXPVTfQNbTN[PQN�]U�NZUb]UN[]NVfUQQaQT[N]TNVW�ê[aQT[�NbdNVT��NbTN[PQN\]T[UVX[NYeaN]UN\]T[UVX[N
ObaQ�N]UNc][PhNOPQNRSTQUNaV�Nc�N\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀Q�NSb[P]e[NbT̀V_bWV[bTfN[PQN\]T[UVX[�N]UWQUNXPVTfQ̂NbTN
[PQN�]U�NSb[PbTN[PQNfQTQUV_N̂X]ZQN]dN[PQN\]T[UVX[NX]T̂b̂[bTfN]dNVWWb[b]T̂�NWQ_Q[b]T̂�N]UN][PQUNUQ̀b̂b]T̂�N[PQN\]T[UVX[N
YeaNVTWN\]T[UVX[NObaQNcQbTfNVW�ê[QWNVXX]UWbTf_�h

HI�KkKLN�N\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀QN̂PV__NcQNêQWNbTN[PQNVĉQTXQN]dN[][V_NVfUQQaQT[N]TN[PQN[QUâN]dNVN\PVTfQN
RUWQUh

HI�KkKkN~dN[PQN\]T̂[UeX[b]TN\PVTfQN�bUQX[b̀QNZU]̀bWQ̂Nd]UNVTNVW�ê[aQT[N[]N[PQN\]T[UVX[NYea�N[PQNVW�ê[aQT[N̂PV__NcQN
cV̂QWN]TN]TQN]dN[PQNd]__]SbTfNaQ[P]Ŵ�

K� �e[eV_NVXXQZ[VTXQN]dNVN_eaZN̂eaNZU]ZQU_�Nb[Qab�QWNVTWN̂eZZ]U[QWNc�N̂eddbXbQT[N̂eĉ[VT[bV[bTfNWV[VN[]N
ZQUab[NQ̀V_eV[b]T�

KL �Tb[NZUbXQ̂N̂[V[QWNbTN[PQN\]T[UVX[N�]XeaQT[̂N]UN̂eĉQ�eQT[_�NVfUQQWNeZ]T�
Kk \]̂[N[]NcQNWQ[QUabTQWNbTNVNaVTTQUNVfUQQWNeZ]TNc�N[PQNZVU[bQ̂NVTWNVNae[eV__�NVXXQZ[Vc_QNdb�QWN]UN

ZQUXQT[VfQNdQQ�N]U
K  �̂NZU]̀bWQWNbTNYQX[b]TN�hghjh

HI�KkK N~dN[PQN\]T[UVX[]UNW]Q̂NT][NUQ̂Z]TWNZU]aZ[_�N]UNWb̂VfUQQ̂NSb[PN[PQNaQ[P]WNd]UNVW�ê[aQT[NbTN[PQN\]T[UVX[NYea�N
[PQN�UXPb[QX[N̂PV__NWQ[QUabTQN[PQNVW�ê[aQT[N]TN[PQNcV̂b̂N]dNUQV̂]TVc_QNQ�ZQTWb[eUQ̂NVTWN̂V̀bTf̂N]dN[P]̂QNZQUd]UabTfN
[PQN�]U�NV[[Ubce[Vc_QN[]N[PQNXPVTfQ�NbTX_eWbTf�NbTNXV̂QN]dNVTNbTXUQV̂QNbTN[PQN\]T[UVX[NYea�NVTNVa]eT[Nd]UN]̀QUPQVWNVTWN
ZU]db[NV̂N̂Q[Nd]U[PNbTN[PQN�fUQQaQT[�N]UNbdNT]N̂eXPNVa]eT[Nb̂N̂Q[Nd]U[PNbTN[PQN�fUQQaQT[�NVNUQV̂]TVc_QNVa]eT[hN~TN̂eXPN
XV̂Q�NVTWNV_̂]NeTWQUNYQX[b]TN�hghghg�N[PQN\]T[UVX[]UN̂PV__N�QQZNVTWNZUQ̂QT[�NbTN̂eXPNd]UaNV̂N[PQN�UXPb[QX[NaV�N
ZUQ̂XUbcQ�NVTNb[Qab�QWNVXX]eT[bTfN[]fQ[PQUNSb[PNVZZU]ZUbV[QN̂eZZ]U[bTfNWV[VhN�T_Q̂̂N][PQUSb̂QNZU]̀bWQWNbTN[PQN
\]T[UVX[N�]XeaQT[̂�NX]̂[̂Nd]UN[PQNZeUZ]̂Q̂N]dN[Pb̂NYQX[b]TN�hghjN̂PV__NcQN_bab[QWN[]N[PQNd]__]SbTf�
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HI JKLMLNKONPQRKSTNUVWPXYUVZNQ[[PUWQRP\N[Q]SKPPNMQ̂\LTNOSUVZ\NR\V\OUMLNS\_XUS\YNR]NQZS\\̀\VMNKSNWXLMK̀ TN
aKSb\SLcNWK̀ [\VLQMUKVNUVLXSQVW\TNQVYNKMd\SN\̀[PK]\\NWKLMLNQ[[SKe\YNR]NMd\NfSWdUM\WMg

Hh JKLMLNKOǸQM\SUQPLTNLX[[PU\LTNQVYN\_XU[̀ \VMTNUVWPXYUVZNWKLMNKONMSQVL[KSMQMUKVTNad\Md\SNUVWKS[KSQM\YNKSN
WKVLX̀ \Yg

Hi j\VMQPNWKLMLNKOǸQWdUV\S]NQVYN\_XU[̀ \VMTN\̂WPXLUe\NKONdQVYNMKKPLTNad\Md\SNS\VM\YNOSK̀ NMd\NJKVMSQWMKSN
KSNKMd\SLg

Hk JKLMLNKON[S\̀UX̀ LNOKSNQPPNRKVYLNQVYNUVLXSQVW\TN[\S̀UMNO\\LTNQVYNLQP\LTNXL\TNKSNLÙUPQSNMQ̂\LTNYUS\WMP]N
S\PQM\YNMKNMd\NWdQVZ\gNQVY

Hl JKLMLNKONLX[\SeULUKVNQVYNOU\PYNKOOUW\N[\SLKVV\PNYUS\WMP]NQMMSURXMQRP\NMKNMd\NWdQVZ\m

nopHiHlNqONMd\NJKVMSQWMKSNYULQZS\\LNaUMdNMd\NQYrXLM̀\VMNUVNMd\NJKVMSQWMNsÙ\TNMd\NJKVMSQWMKSǸQ]ǸQb\NQNJPQÙNUVN
QWWKSYQVW\NaUMdNQ[[PUWQRP\N[SKeULUKVLNKONfSMUWP\Ntum

nopHiHvNw[KVNS\W\U[MNKONQNJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\TNMd\NJKVMSQWMKSNLdQPPN[SK̀ [MP]N[SKW\\YNaUMdNMd\NWdQVZ\NUVNMd\N
yKSbNUVeKPe\YNQVYNQYeUL\NMd\NfSWdUM\WMNKONMd\NJKVMSQWMKScLNQZS\\̀\VMNKSNYULQZS\\̀\VMNaUMdNMd\Ǹ\MdKYTNUONQV]TN
[SKeUY\YNUVNMd\NJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\NOKSNY\M\S̀UVUVZNMd\N[SK[KL\YNQYrXLM̀\VMNUVNMd\NJKVMSQWMNzX̀ NKSN
JKVMSQWMNsÙ\m

nopHiHpNfNJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\NLUZV\YNR]NMd\NJKVMSQWMKSNUVYUWQM\LNMd\NJKVMSQWMKScLNQZS\\̀\VMNMd\S\aUMdTN
UVWPXYUVZNQYrXLM̀\VMNUVNJKVMSQWMNzX̀ NQVYNJKVMSQWMNsÙ\NKSNMd\Ǹ\MdKYNOKSNY\M\S̀UVUVZNMd\̀mNzXWdNQZS\\̀\VMNLdQPPN
R\N\OO\WMUe\NÙ \̀YUQM\P]NQVYNLdQPPNR\NS\WKSY\YNQLNQNJdQVZ\N{SY\Sm

nopHiH|Nsd\NQ̀KXVMNKONWS\YUMNMKNR\NQPPKa\YNR]NMd\NJKVMSQWMKSNMKNMd\N{aV\SNOKSNQNY\P\MUKVNKSNWdQVZ\NMdQMNS\LXPMLNUVNQNV\MN
Y\WS\QL\NUVNMd\NJKVMSQWMNzX̀ NLdQPPNR\NQWMXQPNV\MNWKLMNQLNWKVOUS̀\YNR]NMd\NfSWdUM\WMmNyd\VNRKMdNQYYUMUKVLNQVYNWS\YUMLN
WKe\SUVZNS\PQM\YNyKSbNKSNLXRLMUMXMUKVLNQS\NUVeKPe\YNUVNQNWdQVZ\TNMd\NQPPKaQVW\NOKSNKe\Sd\QYNQVYN[SKOUMNLdQPPNR\NOUZXS\YN
KVNMd\NRQLULNKONV\MNUVWS\QL\TNUONQV]TNaUMdNS\L[\WMNMKNMdQMNWdQVZ\m

nopHiH}N~\VYUVZNOUVQPNY\M\S̀UVQMUKVNKONMd\NMKMQPNWKLMNKONQNJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\NMKNMd\N{aV\STNMd\NJKVMSQWMKSN
Q̀]NS\_X\LMN[Q]̀ \VMNOKSNyKSbNWK̀ [P\M\YNXVY\SNMd\NJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\NUVNf[[PUWQMUKVLNOKSN~Q]̀ \VMmNsd\N
fSWdUM\WMNaUPPǸQb\NQVNUVM\SÙNY\M\S̀UVQMUKVNOKSN[XS[KL\LNKOǸKVMdP]NW\SMUOUWQMUKVNOKSN[Q]̀ \VMNOKSNMdKL\NWKLMLNQVYN
W\SMUO]NOKSN[Q]̀ \VMNMd\NQ̀KXVMNMdQMNMd\NfSWdUM\WMNY\M\S̀UV\LTNUVNMd\NfSWdUM\WMcLN[SKO\LLUKVQPNrXYZ̀ \VMTNMKNR\N
S\QLKVQRP]NrXLMUOU\YmNsd\NfSWdUM\WMcLNUVM\SÙNY\M\S̀UVQMUKVNKONWKLMNLdQPPNQYrXLMNMd\NJKVMSQWMNzX̀ NKVNMd\NLQ̀\NRQLULNQLN
QNJdQVZ\N{SY\STNLXRr\WMNMKNMd\NSUZdMNKON\UMd\SN[QSM]NMKNYULQZS\\NQVYNQLL\SMNQNJPQÙNUVNQWWKSYQVW\NaUMdNfSMUWP\Ntum

nopHiHI�Nyd\VNMd\N{aV\SNQVYNJKVMSQWMKSNQZS\\NaUMdNQNY\M\S̀UVQMUKVǸQY\NR]NMd\NfSWdUM\WMNWKVW\SVUVZNMd\N
QYrXLM̀\VMLNUVNMd\NJKVMSQWMNzX̀ NQVYNJKVMSQWMNsÙ\TNKSNKMd\SaUL\NS\QWdNQZS\\̀\VMNX[KVNMd\NQYrXLM̀\VMLTNLXWdN
QZS\\̀\VMNLdQPPNR\N\OO\WMUe\NÙ \̀YUQM\P]NQVYNMd\NfSWdUM\WMNaUPPN[S\[QS\NQNJdQVZ\N{SY\SmNJdQVZ\N{SY\SLǸQ]NR\N
ULLX\YNOKSNQPPNKSNQV]N[QSMNKONQNJKVLMSXWMUKVNJdQVZ\NxUS\WMUe\m

nopHko�����o�������o��o���o����
sd\NfSWdUM\WMǸQ]NKSY\SǸUVKSNWdQVZ\LNUVNMd\NyKSbNMdQMNQS\NWKVLULM\VMNaUMdNMd\NUVM\VMNKONMd\NJKVMSQWMNxKWX̀ \VMLNQVYN
YKNVKMNUVeKPe\NQVNQYrXLM̀\VMNUVNMd\NJKVMSQWMNzX̀ NKSNQVN\̂M\VLUKVNKONMd\NJKVMSQWMNsÙ\mNsd\NfSWdUM\WMcLNKSY\SNOKSN
ÙVKSNWdQVZ\LNLdQPPNR\NUVNaSUMUVZmNqONMd\NJKVMSQWMKSNR\PU\e\LNMdQMNMd\N[SK[KL\YǸUVKSNWdQVZ\NUVNMd\NyKSbNaUPPNQOO\WMNMd\N
JKVMSQWMNzX̀ NKSNJKVMSQWMNsÙ\TNMd\NJKVMSQWMKSNLdQPPNVKMUO]NMd\NfSWdUM\WMNQVYNLdQPPNVKMN[SKW\\YNMKNÙ[P\̀\VMNMd\N
WdQVZ\NUVNMd\NyKSbmNqONMd\NJKVMSQWMKSN[\SOKS̀LNMd\NyKSbNL\MNOKSMdNUVNMd\NfSWdUM\WMcLNKSY\SNOKSNQǸUVKSNWdQVZ\NaUMdKXMN
[SUKSNVKMUW\NMKNMd\NfSWdUM\WMNMdQMNLXWdNWdQVZ\NaUPPNQOO\WMNMd\NJKVMSQWMNzX̀ NKSNJKVMSQWMNsÙ\TNMd\NJKVMSQWMKSNaQUe\LNQV]N
QYrXLM̀\VMNMKNMd\NJKVMSQWMNzX̀ NKSN\̂M\VLUKVNKONMd\NJKVMSQWMNsÙ\m

�������o|ooo����
no|HIo�����������
no|HIHINwVP\LLNKMd\SaUL\N[SKeUY\YTNJKVMSQWMNsÙ\NULNMd\N[\SUKYNKONMÙ\TNUVWPXYUVZNQXMdKSU�\YNQYrXLM̀\VMLTNQPPKMM\YNUVN
Md\NJKVMSQWMNxKWX̀ \VMLNOKSNzXRLMQVMUQPNJK̀ [P\MUKVNKONMd\NyKSbm

no|HIHhNsd\NYQM\NKONWK̀ \̀VW\̀\VMNKONMd\NyKSbNULNMd\NYQM\N\LMQRPULd\YNUVNMd\NfZS\\̀\VMm

no|HIHiNsd\NYQM\NKONzXRLMQVMUQPNJK̀ [P\MUKVNULNMd\NYQM\NW\SMUOU\YNR]NMd\NfSWdUM\WMNUVNQWWKSYQVW\NaUMdNz\WMUKVN�m�m



�����

�

����	
��
������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+����
����%����(�������
,����������( -�*�
����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
��
���(-�%�����%&�
%�/(�
,�+���
�
����%����(�������
,����������(��+��(�&
��
����0%(���
&���&�%����1�"1����+�
����2�!2���3���&���4�&���5
�3��3�3$��#�0������6����(�
����2�"2���3 ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��7��
���(��
�'� �%�&�
%��
�'��8���(�&����%��
�&%����0�������������
���%���	
��
���(9�+��
(�
,�:��)�����+
����
����
��������)�
'%��
�( �
�7
%�'�&
���,
;%�%�
���%��(��

�
<=>?@AB�>=C� D�3��$�"#$�E

FG

HIJKLKMNOPQNRQSTNUVWXUNWYNZYQVN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYNYPWaaNTQW\N_WaQ\VWSNVWXNZ\aQYYN̂RPQSb[YQNYcQ_[d[_WaaXN
VQd[\QVe

HIJKfIghijhkllImnoIpiqrsktuin
HIJKfKLNO[TQNa[T[RYNYRWRQVN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYNWSQN̂dNRPQNQYYQ\_QN̂dNRPQN]̂\RSW_ReNvXNQwQ_ZR[\xNRPQNyxSQQTQ\RzN
RPQN]̂\RSW_R̂SN_̂\d[STYNRPWRNRPQN]̂\RSW_RNO[TQN[YNWNSQWŶ\W{aQNcQS[̂VNd̂SNcQSd̂ST[\xNRPQN| Ŝ}e

HIJKfKfNOPQN]̂\RSW_R̂SNYPWaaN\̂RN}\̂b[\xaXzNQw_QcRN{XNWxSQQTQ\RN̂SN[\YRSZ_R[̂\N̂dNRPQN~b\QSN[\NbS[R[\xzN_̂TTQ\_QN
RPQN| Ŝ}NcS[̂SNR̂NRPQNQddQ_R[�QNVWRQN̂dN[\YZSW\_QNSQ�Z[SQVNR̂N{QNdZS\[YPQVN{XNRPQN]̂\RSW_R̂SNW\VN~b\QSe

HIJKfK�NOPQN]̂\RSW_R̂SNYPWaaNcŜ_QQVNQwcQV[R[̂ZYaXNb[RPNWVQ�ZWRQNd̂S_QYNW\VNYPWaaNW_P[Q�QN�Z{YRW\R[WaN]̂TcaQR[̂\N
b[RP[\NRPQN]̂\RSW_RNO[TQe

HIJK�I�ksm�lImnoI��tknluinlIi�I�uqk
HIJK�KLN�dNRPQN]̂\RSW_R̂SN[YNVQaWXQVNWRNW\XNR[TQN[\NRPQN_̂TTQ\_QTQ\RN̂SNcŜxSQYYN̂dNRPQN| Ŝ}N{XN���NW\NW_RN̂SN\QxaQ_RN
d̂NRPQN~b\QSN̂SNyS_P[RQ_RzN̂dNW\NQTcâXQQN̂dNQ[RPQSzN̂SN̂dNWN�QcWSWRQN]̂\RSW_R̂S�N���N{XN_PW\xQYN̂SVQSQVN[\NRPQN| Ŝ}�N
���N{XNaW{̂SNV[YcZRQYzNd[SQzNZ\ZYZWaNVQaWXN[\NVQa[�QS[QYzNZ\W�̂[VW{aQN_WYZWaR[QYzNWV�QSYQNbQWRPQSN_̂\V[R[̂\YNV̂_ZTQ\RQVN
[\NW__̂SVW\_QNb[RPN�Q_R[̂\N��e�e�e�zN̂SN̂RPQSN_WZYQYN{QX̂\VNRPQN]̂\RSW_R̂S�YN_̂\RŜa�N���N{XNVQaWXNWZRP̂S[�QVN{XNRPQN
~b\QSNcQ\V[\xNTQV[WR[̂\NW\VN{[\V[\xNV[YcZRQNSQŶaZR[̂\�N̂SN���N{XN̂RPQSN_WZYQYNRPWRNRPQN]̂\RSW_R̂SNWYYQSRYzNW\VNRPQN
yS_P[RQ_RNVQRQST[\QYzN�ZYR[dXNVQaWXzNRPQ\NRPQN]̂\RSW_RNO[TQNYPWaaN{QNQwRQ\VQVNd̂SNYZ_PNSQWŶ\W{aQNR[TQNWYNRPQNyS_P[RQ_RN
TWXNVQRQST[\Qe

HIJK�KfN]aW[TYNSQaWR[\xNR̂NR[TQNYPWaaN{QNTWVQN[\NW__̂SVW\_QNb[RPNWcca[_W{aQNcŜ�[Y[̂\YN̂dNySR[_aQN��e

HIJK�K�NOP[YN�Q_R[̂\N�e�NV̂QYN\̂RNcSQ_aZVQNSQ_̂�QSXN̂dNVWTWxQYNd̂SNVQaWXN{XNQ[RPQSNcWSRXNZ\VQSN̂RPQSNcŜ�[Y[̂\YN̂dNRPQN
]̂\RSW_RǸ _̂ZTQ\RYe

����p��I�IIIg�������I���Ip �g���� �
HI�KLIpinthm¡tI�¢q
HI�KLKLNOPQN]̂\RSW_RN�ZTN[YNYRWRQVN[\NRPQNyxSQQTQ\RNW\VzN[\_aZV[\xNWZRP̂S[�QVNWV�ZYRTQ\RYzN[YNRPQNR̂RWaNWT̂ Z\RN
cWXW{aQN{XNRPQN~b\QSNR̂NRPQN]̂\RSW_R̂SNd̂SNcQSd̂STW\_QN̂dNRPQN| Ŝ}NZ\VQSNRPQN]̂\RSW_RǸ _̂ZTQ\RYe

HI�KLKfN�dNZ\[RNcS[_QYNWSQNYRWRQVN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYN̂SNYZ{YQ�ZQ\RaXNWxSQQVNZĉ\zNW\VN[dN�ZW\R[R[QYN̂S[x[\WaaXN
_̂\RQTcaWRQVNWSQNTWRQS[WaaXN_PW\xQVNŶNRPWRNWcca[_WR[̂\N̂dNYZ_PNZ\[RNcS[_QYNR̂NRPQNW_RZWaN�ZW\R[R[QYN_WZYQYNYZ{YRW\R[WaN
[\Q�Z[RXNR̂NRPQN~b\QSN̂SN]̂\RSW_R̂SzNRPQNWcca[_W{aQNZ\[RNcS[_QYNYPWaaN{QNQ�Z[RW{aXNWV�ZYRQVe

HI�KfI�¡£ko¢skIi�I¤ms¢kl
|PQSQNRPQN]̂\RSW_RN[YN{WYQVN̂\NWNYR[cZaWRQVNYZTN̂SN¥ZWSW\RQQVN¦Ww[TZTN§S[_QzNRPQN]̂\RSW_R̂SNYPWaaNYZ{T[RNWN
Y_PQVZaQN̂dN�WaZQYNR̂NRPQNyS_P[RQ_RN{Qd̂SQNRPQNd[SYRNycca[_WR[̂\Nd̂SN§WXTQ\RzNWaâ_WR[\xNRPQNQ\R[SQN]̂\RSW_RN�ZTNR̂NRPQN
�WS[̂ZYNĉSR[̂\YN̂dNRPQN| Ŝ}eNOPQNY_PQVZaQN̂dN�WaZQYNYPWaaN{QNcSQcWSQVN[\NRPQNd̂STzNW\VNYZcĉSRQVN{XNRPQNVWRWNR̂N
YZ{YRW\R[WRQN[RYNW__ZSW_XzNSQ�Z[SQVN{XNRPQNyS_P[RQ_ReNOP[YNY_PQVZaQzNZ\aQYYN̂{�Q_RQVNR̂N{XNRPQNyS_P[RQ_RzNYPWaaN{QNZYQVNWYN
WN{WY[YNd̂SNSQ�[Qb[\xNRPQN]̂\RSW_R̂S�YNycca[_WR[̂\YNd̂SN§WXTQ\ReNy\XN_PW\xQYNR̂NRPQNY_PQVZaQN̂dN�WaZQYNYPWaaN{QN
YZ{T[RRQVNR̂NRPQNyS_P[RQ_RNW\VNYZcĉSRQVN{XNYZ_PNVWRWNR̂NYZ{YRW\R[WRQN[RYNW__ZSW_XNWYNRPQNyS_P[RQ_RNTWXNSQ�Z[SQzNW\VN
Z\aQYYN̂{�Q_RQVNR̂N{XNRPQNyS_P[RQ_RzNYPWaaN{QNZYQVNWYNWN{WY[YNd̂SNSQ�[Qb[\xNRPQN]̂\RSW_R̂S�YNYZ{YQ�ZQ\RNycca[_WR[̂\YNd̂SN
§WXTQ\Re

HI�K�I�rrsu¡mtuinlI�ihIgm�qknt
HI�K�KLNyRNaQWYRNRQ\NVWXYN{Qd̂SQNRPQNVWRQNQYRW{a[YPQVNd̂SNQW_PNcŜxSQYYNcWXTQ\RzNRPQN]̂\RSW_R̂SNYPWaaNYZ{T[RNR̂NRPQN
yS_P[RQ_RNW\N[RQT[�QVNycca[_WR[̂\Nd̂SN§WXTQ\RNcSQcWSQVN[\NW__̂SVW\_QNb[RPNRPQNY_PQVZaQN̂dN�WaZQYzN[dNSQ�Z[SQVNZ\VQSN
�Q_R[̂\N̈e�zNd̂SN_̂TcaQRQVNĉSR[̂\YN̂dNRPQN| Ŝ}eNOPQNWcca[_WR[̂\NYPWaaN{QN\̂RWS[�QVzN[dNSQ�Z[SQVzNW\VNYZcĉSRQVN{XNWaaN
VWRWNYZ{YRW\R[WR[\xNRPQN]̂\RSW_R̂S�YNS[xPRNR̂NcWXTQ\RNRPWRNRPQN~b\QSN̂SNyS_P[RQ_RNSQ�Z[SQzNYZ_PNWYN_̂c[QYN̂dN
SQ�Z[Y[R[̂\YzNW\VNSQaQWYQYNW\VNbW[�QSYN̂dNa[Q\YNdŜTN�Z{_̂\RSW_R̂SYNW\VNYZcca[QSYzNW\VNYPWaaNSQdaQ_RNSQRW[\WxQN[dN
cŜ�[VQVNd̂SN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYe

HI�K�KLKLNyYNcŜ�[VQVN[\N�Q_R[̂\N©e�ëzNYZ_PNWcca[_WR[̂\YNTWXN[\_aZVQNSQ�ZQYRYNd̂SNcWXTQ\RN̂\NW__̂Z\RN̂dN_PW\xQYN[\N
RPQN| Ŝ}NRPWRNPW�QN{QQ\NcŜcQSaXNWZRP̂S[�QVN{XN]̂\YRSZ_R[̂\N]PW\xQǸ[SQ_R[�QYzN̂SN{XN[\RQS[TNVQRQST[\WR[̂\YN̂dNRPQN
yS_P[RQ_RzN{ZRN\̂RNXQRN[\_aZVQVN[\N]PW\xQN~SVQSYe
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HIJKLKMKNOPQQRSTUVSWXYOZW[O\U]̂ _XVOỲURROXWVOSXTRab_O[_ca_YVYOZW[OQU]̂ _XVOZW[OQW[VSWXYOWZOV̀_OdW[eOZW[Of̀ST̀OV̀_O
gWXV[UTVW[ObW_YOXWVOSXV_XbOVWOQU]OUOhaiTWXV[UTVW[OW[OYaQQRS_[jOaXR_YYOYaT̀OdW[eÒUYOi__XOQ_[ZW[̂_bOi]OWV̀_[YOf̀ Ŵ O
V̀_OgWXV[UTVW[OSXV_XbYOVWOQU]k

HIJKLKNOlXR_YYOWV̀_[fSY_OQ[WmSb_bOSXOV̀_OgWXV[UTVOnWTâ _XVYjOQU]̂ _XVYOỲURROi_ÔUb_OWXOUTTWaXVOWZÔUV_[SURYOUXbO
_caSQ̂ _XVOb_RSm_[_bOUXbOYaSVUiR]OYVW[_bOUVOV̀_OYSV_OZW[OYaiY_ca_XVOSXTW[QW[UVSWXOSXOV̀_OdW[ekOoZOUQQ[Wm_bOSXOUbmUXT_O
i]OV̀_OpfX_[jOQU]̂ _XVÔU]OYŜSRU[R]Oi_ÔUb_OZW[ÔUV_[SURYOUXbO_caSQ̂ _XVOYaSVUiR]OYVW[_bOWZZOV̀_OYSV_OUVOUORWTUVSWXO
Uq[__bOaQWXOSXOf[SVSXqkO\U]̂ _XVOZW[ÔUV_[SURYOUXbO_caSQ̂ _XVOYVW[_bOWXOW[OWZZOV̀_OYSV_OỲURROi_OTWXbSVSWX_bOaQWXO
TŴ QRSUXT_Oi]OV̀_OgWXV[UTVW[OfSV̀OQ[WT_ba[_YOYUVSYZUTVW[]OVWOV̀_OpfX_[OVWO_YVUiRSỲOV̀_OpfX_[rYOVSVR_OVWOYaT̀ÔUV_[SURYO
UXbO_caSQ̂ _XVOW[OWV̀_[fSY_OQ[WV_TVOV̀_OpfX_[rYOSXV_[_YVjOUXbOỲURROSXTRab_OV̀_OTWYVYOWZOUQQRSTUiR_OSXYa[UXT_jOYVW[Uq_jO
UXbOV[UXYQW[VUVSWXOVWOV̀_OYSV_jOZW[OYaT̀ÔUV_[SURYOUXbO_caSQ̂ _XVOYVW[_bOWZZOV̀_OYSV_k

HIJKLKLOs̀_OgWXV[UTVW[OfU[[UXVYOV̀UVOVSVR_OVWOURROdW[eOTWm_[_bOi]OUXOPQQRSTUVSWXOZW[O\U]̂ _XVOfSRROQUYYOVWOV̀_OpfX_[OXWO
RUV_[OV̀UXOV̀_OVŜ_OWZOQU]̂ _XVkOs̀_OgWXV[UTVW[OZa[V̀_[OfU[[UXVYOV̀UVOaQWXOYaî SVVUROWZOUXOPQQRSTUVSWXOZW[O\U]̂ _XVOURRO
dW[eOZW[Of̀ST̀Og_[VSZSTUV_YOZW[O\U]̂ _XVÒUm_Oi__XOQ[_mSWaYR]OSYYa_bOUXbOQU]̂ _XVYO[_T_Sm_bOZ[Ŵ OV̀_OpfX_[OỲURRjOVWO
V̀_Oi_YVOWZOV̀_OgWXV[UTVW[rYOeXWfR_bq_jOSXZW[̂UVSWXjOUXbOi_RS_ZjOi_OZ[__OUXbOTR_U[OWZORS_XYjOTRUŜYjOY_Ta[SV]OSXV_[_YVYjOW[O
_XTâ i[UXT_YjOSXOZUmW[OWZOV̀_OgWXV[UTVW[jOhaiTWXV[UTVW[YjOYaQQRS_[YjOW[OWV̀_[OQ_[YWXYOW[O_XVSVS_YOV̀UVOQ[WmSb_bORUiW[jO
ÛV_[SURYjOUXbO_caSQ̂ _XVO[_RUVSXqOVWOV̀_OdW[ek

HIJKtIuvwxyzy{|xv}Iz~wI�|��v�x
HIJKtKMOs̀_OP[T̀SV_TVOfSRRjOfSV̀SXOY_m_XObU]YOUZV_[O[_T_SQVOWZOV̀_OgWXV[UTVW[rYOPQQRSTUVSWXOZW[O\U]̂ _XVjO_SV̀_[O���OSYYa_O
VWOV̀_OpfX_[OUOg_[VSZSTUV_OZW[O\U]̂ _XVOSXOV̀_OZaRROÛWaXVOWZOV̀_OPQQRSTUVSWXOZW[O\U]̂ _XVjOfSV̀OUOTWQ]OVWOV̀_O
gWXV[UTVW[�OW[O���OSYYa_OVWOV̀_OpfX_[OUOg_[VSZSTUV_OZW[O\U]̂ _XVOZW[OYaT̀OÛWaXVOUYOV̀_OP[T̀SV_TVOb_V_[̂SX_YOSYOQ[WQ_[R]O
ba_jOUXbOXWVSZ]OV̀_OgWXV[UTVW[OUXbOpfX_[OWZOV̀_OP[T̀SV_TVrYO[_UYWXYOZW[OfSV̀̀ WRbSXqOT_[VSZSTUVSWXOSXOQU[VOUYOQ[WmSb_bOSXO
h_TVSWXO�k�k��OW[O���OfSV̀̀ WRbOT_[VSZSTUVSWXOWZOV̀_O_XVS[_OPQQRSTUVSWXOZW[O\U]̂ _XVjOUXbOXWVSZ]OV̀_OgWXV[UTVW[OUXbOpfX_[O
WZOV̀_OP[T̀SV_TVrYO[_UYWXOZW[OfSV̀̀ WRbSXqOT_[VSZSTUVSWXOSXOf̀WR_OUYOQ[WmSb_bOSXOh_TVSWXO�k�k�k

HIJKtKNOs̀_OSYYaUXT_OWZOUOg_[VSZSTUV_OZW[O\U]̂ _XVOfSRROTWXYVSVaV_OUO[_Q[_Y_XVUVSWXOi]OV̀_OP[T̀SV_TVOVWOV̀_OpfX_[jOiUY_bO
WXOV̀_OP[T̀SV_TVrYO_mURaUVSWXOWZOV̀_OdW[eOUXbOV̀_ObUVUOSXOV̀_OPQQRSTUVSWXOZW[O\U]̂ _XVjOV̀UVjOVWOV̀_Oi_YVOWZOV̀_O
P[T̀SV_TVrYOeXWfR_bq_jOSXZW[̂UVSWXjOUXbOi_RS_ZjOV̀_OdW[eÒUYOQ[Wq[_YY_bOVWOV̀_OQWSXVOSXbSTUV_bjOV̀_OcaURSV]OWZOV̀_O
dW[eOSYOSXOUTTW[bUXT_OfSV̀OV̀_OgWXV[UTVOnWTâ _XVYjOUXbOV̀UVOV̀_OgWXV[UTVW[OSYO_XVSVR_bOVWOQU]̂ _XVOSXOV̀_OÛWaXVO
T_[VSZS_bkOs̀_OZW[_qWSXqO[_Q[_Y_XVUVSWXYOU[_OYai�_TVOVWOUXO_mURaUVSWXOWZOV̀_OdW[eOZW[OTWXZW[̂UXT_OfSV̀OV̀_OgWXV[UTVO
nWTâ _XVYOaQWXOhaiYVUXVSUROgŴ QR_VSWXjOVWO[_YaRVYOWZOYaiY_ca_XVOV_YVYOUXbOSXYQ_TVSWXYjOVWOTW[[_TVSWXOWZÔSXW[O
b_mSUVSWXYOZ[Ŵ OV̀_OgWXV[UTVOnWTâ _XVYOQ[SW[OVWOTŴ QR_VSWXjOUXbOVWOYQ_TSZSTOcaURSZSTUVSWXYO_�Q[_YY_bOi]OV̀_OP[T̀SV_TVkO
�Wf_m_[jOV̀_OSYYaUXT_OWZOUOg_[VSZSTUV_OZW[O\U]̂ _XVOfSRROXWVOi_OUO[_Q[_Y_XVUVSWXOV̀UVOV̀_OP[T̀SV_TVÒUYO���ÔUb_O
_�̀UaYVSm_OW[OTWXVSXaWaYOWX�YSV_OSXYQ_TVSWXYOVWOT̀_TeOV̀_OcaURSV]OW[OcaUXVSV]OWZOV̀_OdW[e�O���O[_mS_f_bOTWXYV[aTVSWXO
_̂UXYjÔ_V̀WbYjOV_T̀XSca_YjOY_ca_XT_YjOW[OQ[WT_ba[_Y�O���O[_mS_f_bOTWQS_YOWZO[_caSYSVSWXYO[_T_Sm_bOZ[Ŵ O
haiTWXV[UTVW[YOUXbOYaQQRS_[YOUXbOWV̀_[ObUVUO[_ca_YV_bOi]OV̀_OpfX_[OVWOYaiYVUXVSUV_OV̀_OgWXV[UTVW[rYO[Sq̀VOVWOQU]̂ _XV�O
W[O���ÔUb_O_�ÛSXUVSWXOVWOUYT_[VUSXÒWfOW[OZW[Of̀UVOQa[QWY_OV̀_OgWXV[UTVW[ÒUYOaY_bÔWX_]OQ[_mSWaYR]OQUSbOWXO
UTTWaXVOWZOV̀_OgWXV[UTVOhâ k

HIJK�I�v{y}y~�}Ix~I�yx��~��Iuvwxyzy{|xy~�
HIJK�KMOs̀_OP[T̀SV_TVÔU]OfSV̀̀ WRbOUOg_[VSZSTUV_OZW[O\U]̂ _XVOSXOf̀WR_OW[OSXOQU[VjOVWOV̀_O_�V_XVO[_UYWXUiR]OX_T_YYU[]OVWO
Q[WV_TVOV̀_OpfX_[jOSZOSXOV̀_OP[T̀SV_TVrYOWQSXSWXOV̀_O[_Q[_Y_XVUVSWXYOVWOV̀_OpfX_[O[_caS[_bOi]Oh_TVSWXO�k�k�OTUXXWVOi_O
Ûb_kOoZOV̀_OP[T̀SV_TVOSYOaXUiR_OVWOT_[VSZ]OQU]̂ _XVOSXOV̀_OÛWaXVOWZOV̀_OPQQRSTUVSWXjOV̀_OP[T̀SV_TVOfSRROXWVSZ]OV̀_O
gWXV[UTVW[OUXbOpfX_[OUYOQ[WmSb_bOSXOh_TVSWXO�k�k�kOoZOV̀_OgWXV[UTVW[OUXbOP[T̀SV_TVOTUXXWVOUq[__OWXOUO[_mSY_bOÛWaXVjO
V̀_OP[T̀SV_TVOfSRROQ[Ŵ QVR]OSYYa_OUOg_[VSZSTUV_OZW[O\U]̂ _XVOZW[OV̀_OÛWaXVOZW[Of̀ST̀OV̀_OP[T̀SV_TVOSYOUiR_OVWÔUe_OYaT̀O
[_Q[_Y_XVUVSWXYOVWOV̀_OpfX_[kOs̀_OP[T̀SV_TVÔU]OURYWOfSV̀̀ WRbOUOg_[VSZSTUV_OZW[O\U]̂ _XVOW[jOi_TUaY_OWZOYaiY_ca_XVR]O
bSYTWm_[_bO_mSb_XT_jÔU]OXaRRSZ]OV̀_Of̀WR_OW[OUOQU[VOWZOUOg_[VSZSTUV_OZW[O\U]̂ _XVOQ[_mSWaYR]OSYYa_bjOVWOYaT̀O_�V_XVOUYO
Û]Oi_OX_T_YYU[]OSXOV̀_OP[T̀SV_TVrYOWQSXSWXOVWOQ[WV_TVOV̀_OpfX_[OZ[Ŵ ORWYYOZW[Of̀ST̀OV̀_OgWXV[UTVW[OSYO[_YQWXYSiR_jO
SXTRabSXqORWYYO[_YaRVSXqOZ[Ŵ OUTVYOUXbOŴ SYYSWXYOb_YT[Si_bOSXOh_TVSWXO�k�k�jOi_TUaY_OWZ

KM b_Z_TVSm_OdW[eOXWVO[_̂_bS_b�
KN V̀S[bOQU[V]OTRUŜYOZSR_bOW[O[_UYWXUiR_O_mSb_XT_OSXbSTUVSXqOQ[WiUiR_OZSRSXqOWZOYaT̀OTRUŜYjOaXR_YYOY_Ta[SV]O

UTT_QVUiR_OVWOV̀_OpfX_[OSYOQ[WmSb_bOi]OV̀_OgWXV[UTVW[�
KL ZUSRa[_OWZOV̀_OgWXV[UTVW[OVWÔUe_OQU]̂ _XVYOQ[WQ_[R]OVWOhaiTWXV[UTVW[YOW[OYaQQRS_[YOZW[ORUiW[jÔUV_[SURYO

W[O_caSQ̂ _XV�
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HI JKLMNOLPQKRKSTUKOVKRWXLWRWXKRYNJZRVLOONWRPKRVN[\QKWKUR]NJRWXKR̂O\LTURPLQLOVKRN]RWXKR_NOWJLVWR̀̂ [a
Hb UL[LcKRWNRWXKRdeOKJRNJRLR̀K\LJLWKR_NOWJLVWNJa
Hf JKLMNOLPQKRKSTUKOVKRWXLWRWXKRYNJZReTQQRONWRPKRVN[\QKWKUReTWXTORWXKR_NOWJLVWRgT[KhRLOURWXLWRWXKR̂O\LTUR

PLQLOVKReN̂QURONWRPKRLUKîLWKRWNRVNSKJRLVŴLQRNJRQTîTULWKURUL[LcKMR]NJRWXKRLOWTVT\LWKURUKQLjaRNJ
Hk JK\KLWKUR]LTQ̂JKRWNRVLJJjRN̂WRWXKRYNJZRTORLVVNJULOVKReTWXRWXKR_NOWJLVWRlNV̂[KOWMmR

nopHbHqRYXKORKTWXKJR\LJWjRUTM\̂WKMRWXKRrJVXTWKVWsMRUKVTMTNORJKcLJUTOcRLR_KJWT]TVLWKR]NJRtLj[KOWR̂OUKJR̀KVWTNORumvmwhRTOR
eXNQKRNJRTOR\LJWhRWXLWR\LJWjR[LjRM̂P[TWRLR_QLT[RTORLVVNJULOVKReTWXRrJWTVQKRwvm

nopHbHxRYXKORWXKRJKLMNOMR]NJReTWXXNQUTOcRVKJWT]TVLWTNORLJKRJK[NSKUhRVKJWT]TVLWTNOReTQQRPKR[LUKR]NJRL[N̂OWMR\JKSTN̂MQjR
eTWXXKQUm

nopHbHIoy]RWXKRrJVXTWKVWReTWXXNQUMRVKJWT]TVLWTNOR]NJR\Lj[KOWR̂OUKJR̀KVWTNORumvmwmzhRWXKRdeOKJR[LjhRLWRTWMRMNQKRN\WTNOhR
TMM̂KR{NTOWRVXKVZMRWNRWXKR_NOWJLVWNJRLOURWNRLOjR̀̂ PVNOWJLVWNJRNJRM̂\\QTKJRWNReXN[RWXKR_NOWJLVWNJR]LTQKURWNR[LZKR
\Lj[KOWR]NJRYNJZR\JN\KJQjR\KJ]NJ[KURNJR[LWKJTLQRNJRKîT\[KOWRM̂TWLPQjRUKQTSKJKUmRy]RWXKRdeOKJR[LZKMR\Lj[KOWMRPjR
{NTOWRVXKVZhRWXKRdeOKJRMXLQQRONWT]jRWXKRrJVXTWKVWRLOURWXKR_NOWJLVWNJRMXLQQRJK]QKVWRM̂VXR\Lj[KOWRNORTWMROK|WRr\\QTVLWTNOR
]NJRtLj[KOWm

nopHfo}~��~���o}�������
nopHfH�Rr]WKJRWXKRrJVXTWKVWRXLMRTMM̂KURLR_KJWT]TVLWKR]NJRtLj[KOWhRWXKRdeOKJRMXLQQR[LZKR\Lj[KOWRTORWXKR[LOOKJRLOUR
eTWXTORWXKRWT[KR\JNSTUKURTORWXKR_NOWJLVWRlNV̂[KOWMhRLOURMXLQQRMNRONWT]jRWXKRrJVXTWKVWm

nopHfHqRgXKR_NOWJLVWNJRMXLQQR\LjRKLVXR̀̂ PVNOWJLVWNJhRONRQLWKJRWXLORMKSKORULjMRL]WKJRJKVKT\WRN]R\Lj[KOWR]JN[RWXKRdeOKJhR
WXKRL[N̂OWRWNReXTVXRWXKR̀̂ PVNOWJLVWNJRTMRKOWTWQKUhRJK]QKVWTOcR\KJVKOWLcKMRLVŴLQQjRJKWLTOKUR]JN[R\Lj[KOWMRWNRWXKR
_NOWJLVWNJRNORLVVN̂OWRN]RWXKR̀̂ PVNOWJLVWNJsMR\NJWTNORN]RWXKRYNJZmRgXKR_NOWJLVWNJRMXLQQhRPjRL\\JN\JTLWKRLcJKK[KOWR
eTWXRKLVXR̀̂ PVNOWJLVWNJhRJKîTJKRKLVXR̀̂ PVNOWJLVWNJRWNR[LZKR\Lj[KOWMRWNR̀̂ P�M̂PVNOWJLVWNJMRTORLRMT[TQLJR[LOOKJm

nopHfHxRgXKRrJVXTWKVWReTQQhRNORJKîKMWhR]̂JOTMXRWNRLR̀̂ PVNOWJLVWNJhRT]R\JLVWTVLPQKhRTO]NJ[LWTNORJKcLJUTOcR\KJVKOWLcKMRN]R
VN[\QKWTNORNJRL[N̂OWMRL\\QTKUR]NJRPjRWXKR_NOWJLVWNJRLOURLVWTNORWLZKORWXKJKNORPjRWXKRrJVXTWKVWRLOURdeOKJRNORLVVN̂OWR
N]R\NJWTNOMRN]RWXKRYNJZRUNOKRPjRM̂VXR̀̂ PVNOWJLVWNJm

nopHfHIRgXKRdeOKJRXLMRWXKRJTcXWRWNRJKîKMWReJTWWKORKSTUKOVKR]JN[RWXKR_NOWJLVWNJRWXLWRWXKR_NOWJLVWNJRXLMR\JN\KJQjR\LTUR
`̂PVNOWJLVWNJMRLOURM̂\\QTKJMRL[N̂OWMR\LTURPjRWXKRdeOKJRWNRWXKR_NOWJLVWNJR]NJRM̂PVNOWJLVWKURYNJZmRy]RWXKR_NOWJLVWNJR
]LTQMRWNR]̂JOTMXRM̂VXRKSTUKOVKReTWXTORMKSKORULjMhRWXKRdeOKJRMXLQQRXLSKRWXKRJTcXWRWNRVNOWLVWR̀̂ PVNOWJLVWNJMRLOURM̂\\QTKJMR
WNRLMVKJWLTOReXKWXKJRWXKjRXLSKRPKKOR\JN\KJQjR\LTUmR�KTWXKJRWXKRdeOKJRONJRrJVXTWKVWRMXLQQRXLSKRLORNPQTcLWTNORWNR\LjhRNJR
WNRMKKRWNRWXKR\Lj[KOWRN]R[NOKjRWNhRLR̀̂ PVNOWJLVWNJRNJRM̂\\QTKJhRK|VK\WRLMR[LjRNWXKJeTMKRPKRJKîTJKURPjRQLem

nopHfHbRgXKR_NOWJLVWNJsMR\Lj[KOWMRWNRM̂\\QTKJMRMXLQQRPKRWJKLWKURTORLR[LOOKJRMT[TQLJRWNRWXLWR\JNSTUKURTOR̀KVWTNOMRum�m�hR
um�mzRLOURum�m�m

nopHfHfRrR_KJWT]TVLWKR]NJRtLj[KOWhRLR\JNcJKMMR\Lj[KOWhRNJR\LJWTLQRNJRKOWTJKR̂MKRNJRNVV̂\LOVjRN]RWXKRtJN{KVWRPjRWXKR
deOKJRMXLQQRONWRVNOMWTŴWKRLVVK\WLOVKRN]RYNJZRONWRTORLVVNJULOVKReTWXRWXKR_NOWJLVWRlNV̂[KOWMm

nopHfHkR�OQKMMRWXKR_NOWJLVWNJR\JNSTUKMRWXKRdeOKJReTWXRLR\Lj[KOWRPNOURTORWXKR]̂QQR\KOLQRM̂[RN]RWXKR_NOWJLVWR̀̂ [hR
\Lj[KOWMRJKVKTSKURPjRWXKR_NOWJLVWNJR]NJRYNJZR\JN\KJQjR\KJ]NJ[KURPjR̀̂ PVNOWJLVWNJMRNJR\JNSTUKURPjRM̂\\QTKJMRMXLQQRPKR
XKQURPjRWXKR_NOWJLVWNJR]NJRWXNMKR̀̂ PVNOWJLVWNJMRNJRM̂\\QTKJMReXNR\KJ]NJ[KURYNJZRNJR]̂JOTMXKUR[LWKJTLQMhRNJRPNWXhR
ÔUKJRVNOWJLVWReTWXRWXKR_NOWJLVWNJR]NJReXTVXR\Lj[KOWReLMR[LUKRPjRWXKRdeOKJmR�NWXTOcRVNOWLTOKURXKJKTORMXLQQRJKîTJKR
[NOKjRWNRPKR\QLVKURTORLRMK\LJLWKRLVVN̂OWRLOURONWRVN[[TOcQKUReTWXR[NOKjRN]RWXKR_NOWJLVWNJhRVJKLWKRLOjR]TÛVTLJjR
QTLPTQTWjRNJRWNJWRQTLPTQTWjRNORWXKR\LJWRN]RWXKR_NOWJLVWNJR]NJRPJKLVXRN]RWĴMWhRNJRKOWTWQKRLOjR\KJMNORNJRKOWTWjRWNRLORLeLJURN]R
\̂OTWTSKRUL[LcKMRLcLTOMWRWXKR_NOWJLVWNJR]NJRPJKLVXRN]RWXKRJKîTJK[KOWMRN]RWXTMR\JNSTMTNOm

nopHfH�otJNSTUKURWXKRdeOKJRXLMR]̂Q]TQQKURTWMR\Lj[KOWRNPQTcLWTNOMR̂OUKJRWXKR_NOWJLVWRlNV̂[KOWMhRWXKR_NOWJLVWNJRMXLQQR
UK]KOURLOURTOUK[OT]jRWXKRdeOKJR]JN[RLQQRQNMMhRQTLPTQTWjhRUL[LcKRNJRK|\KOMKhRTOVQ̂UTOcRJKLMNOLPQKRLWWNJOKjsMR]KKMRLOUR
QTWTcLWTNORK|\KOMKMhRLJTMTOcRN̂WRN]RLOjRQTKORVQLT[RNJRNWXKJRVQLT[R]NJR\Lj[KOWRPjRLOjR̀̂ PVNOWJLVWNJRNJRM̂\\QTKJRN]RLOjR
WTKJmR�\NORJKVKT\WRN]RONWTVKRN]RLRQTKORVQLT[RNJRNWXKJRVQLT[R]NJR\Lj[KOWhRWXKRdeOKJRMXLQQRONWT]jRWXKR_NOWJLVWNJmRy]R
L\\JNSKURPjRWXKRL\\QTVLPQKRVN̂JWhReXKORJKîTJKUhRWXKR_NOWJLVWNJR[LjRM̂PMWTŴWKRLRM̂JKWjRPNOUR]NJRWXKR\JN\KJWjRLcLTOMWR
eXTVXRWXKRQTKORNJRNWXKJRVQLT[R]NJR\Lj[KOWRXLMRPKKORLMMKJWKUm
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HIJKLIMNOPQRSITUIVNWXSYZ
[\]̂_̀]abc_d̂̀ĉ]ef̀g]hf̂]dggì]j]k̀b̂d\dcĵ̀]\fb]ljmǹ ĥo]̂_bfip_]hf]\jiq̂]f\]̂_̀]kfĥbjĉfbo]rd̂_dh]g̀s̀h]ejmg]j\̂̀b]
b̀c̀dt̂]f\]̂_̀]kfĥbjĉfbug]attqdcĵdfh]\fb]ljmǹ ĥo]fb]d\]̂_̀]vrh̀b]ef̀g]hf̂]tjm]̂_̀]kfĥbjĉfb]rd̂_dh]g̀s̀h]ejmg]
j\̂̀b]̂_̀]eĵ̀]̀ĝjwqdg_̀e]dh]̂_̀]kfĥbjĉ]xfciǹ ĥgo]̂_̀]jnfiĥ]c̀b̂d\d̀e]wm]̂_̀]abc_d̂̀ĉ]fb]jrjbèe]wm]wdhedhp]
edgtî̀]b̀gfqîdfho]̂_̀h]̂_̀]kfĥbjĉfb]njmo]itfh]g̀s̀h]jeed̂dfhjq]ejmgu]hf̂dc̀]̂f]̂_̀]vrh̀b]jhe]abc_d̂̀ĉo]ĝft]̂_̀]
yfbz]iĥdq]tjmǹ ĥ]f\]̂_̀]jnfiĥ]frdhp]_jg]ẁ h̀]b̀c̀ds̀e{]|_̀]kfĥbjĉ]|dǹ]g_jqq]ẁ]̀}̂̀ hèe]jttbftbdĵ̀qm]jhe]
_̂̀]kfĥbjĉ]~in]g_jqq]ẁ]dhcb̀jg̀e]wm]̂_̀]jnfiĥ]f\]̂_̀]kfĥbjĉfbug]b̀jgfhjwq̀]cfĝg]f\]g_îefrho]èqjm]jhe]
ĝjb̂�ito]tqig]dĥ̀ b̀ĝ]jg]tbfsdèe]\fb]dh]̂_̀]kfĥbjĉ]xfciǹ ĥg{

HIJK�I�Q��ZNYZONPI�TX�PSZOTY
HIJK�K�]~iwĝjĥdjq]kfntq̀̂dfh]dg]̂_̀]ĝjp̀]dh]̂_̀]tbfpb̀gg]f\]̂_̀]yfbz]r_̀h]̂_̀]yfbz]fb]ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\]dg]
gi\\dcd̀ĥqm]cfntq̀̂ ]̀dh]jccfbejhc̀]rd̂_]̂_̀]kfĥbjĉ]xfciǹ ĥg]gf]̂_ĵ]̂_̀]vrh̀b]cjh]fccitm]fb]îdqd�̀]̂_̀]yfbz]\fb]
d̂g]dĥ̀hèe]ig̀{

HIJK�K�]y_̀h]̂_̀]kfĥbjĉfb]cfhgdèbg]̂_ĵ]̂_̀]yfbzo]fb]j]tfb̂dfh]̂_̀b̀f\]r_dc_]̂_̀]vrh̀b]jpb̀̀g]̂f]jcc̀t̂]
g̀tjbĵ̀qmo]dg]giwĝjĥdjqqm]cfntq̀̂ ò]̂_̀]kfĥbjĉfb]g_jqq]tb̀tjb̀]jhe]giwnd̂]̂f]̂_̀]abc_d̂̀ĉ]j]cfntb̀_̀hgds̀]qdĝ]f\]
d̂̀ng]̂f]ẁ]cfntq̀̂ è]fb]cfbb̀ĉ̀e]tbdfb]̂f]\dhjq]tjmǹ ĥ{]�jdqib̀]̂f]dhcqiè]jh]d̂̀n]fh]gic_]qdĝ]ef̀g]hf̂]jq̂̀b]̂_̀]
b̀gtfhgdwdqd̂m]f\]̂_̀]kfĥbjĉfb]̂f]cfntq̀̂ ]̀jqq]yfbz]dh]jccfbejhc̀]rd̂_]̂_̀]kfĥbjĉ]xfciǹ ĥg{

HIJK�K�]�tfh]b̀c̀dt̂]f\]̂_̀]kfĥbjĉfbug]qdĝo]̂_̀]abc_d̂̀ĉ]rdqq]njz̀]jh]dhgt̀ĉdfh]̂f]è^̀bndh̀]r_̀ _̂̀b]̂_̀]yfbz]fb]
ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\]dg]giwĝjĥdjqqm]cfntq̀̂ {̀][\]̂_̀]abc_d̂̀ĉug]dhgt̀ĉdfh]edgcqfg̀g]jhm]d̂̀no]r_̀ _̂̀b]fb]hf̂]
dhcqièe]fh]̂_̀]kfĥbjĉfbug]qdĝo]r_dc_]dg]hf̂]gi\\dcd̀ĥqm]cfntq̀̂ ]̀dh]jccfbejhc̀]rd̂_]̂_̀]kfĥbjĉ]xfciǹ ĥg]gf]
_̂ĵ]̂_̀]vrh̀b]cjh]fccitm]fb]îdqd�̀]̂_̀]yfbz]fb]ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\]\fb]d̂g]dĥ̀hèe]ig̀o]̂_̀]kfĥbjĉfb]g_jqqo]
ẁ\fb̀]dggijhc̀]f\]̂_̀]k̀b̂d\dcĵ̀]f\]~iwĝjĥdjq]kfntq̀̂dfho]cfntq̀̂ ]̀fb]cfbb̀ĉ]gic_]d̂̀n]itfh]hf̂d\dcĵdfh]wm]̂_̀]
abc_d̂̀ĉ{][h]gic_]cjg̀o]̂_̀]kfĥbjĉfb]g_jqq]̂_̀h]giwnd̂]j]b̀�ìĝ]\fb]jhf̂_̀b]dhgt̀ĉdfh]wm]̂_̀]abc_d̂̀ĉ]̂f]è^̀bndh̀]
~iwĝjĥdjq]kfntq̀̂dfh{

HIJK�K�]y_̀h]̂_̀]yfbz]fb]ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\]dg]giwĝjĥdjqqm]cfntq̀̂ ò]̂_̀]abc_d̂̀ĉ]rdqq]tb̀tjb̀]j]k̀b̂d\dcĵ̀]
f\]~iwĝjĥdjq]kfntq̀̂dfh]̂_ĵ]g_jqq]̀ĝjwqdg_]̂_̀]eĵ̀]f\]~iwĝjĥdjq]kfntq̀̂dfh�]̀ĝjwqdg_]b̀gtfhgdwdqd̂d̀g]f\]̂_̀]
vrh̀b]jhe]kfĥbjĉfb]\fb]g̀cibd̂mo]njdĥ̀hjhc̀o]_̀ĵo]îdqd̂d̀go]ejnjp̀]̂f]̂_̀]yfbz]jhe]dhgibjhc̀�]jhe]\d}]̂_̀]̂dǹ]
rd̂_dh]r_dc_]̂_̀]kfĥbjĉfb]g_jqq]\dhdg_]jqq]d̂̀ng]fh]̂_̀]qdĝ]jccfntjhmdhp]̂_̀]k̀b̂d\dcĵ̀{]yjbbjĥd̀g]b̀�idb̀e]wm]̂_̀]
kfĥbjĉ]xfciǹ ĥg]g_jqq]cfnǹhc̀]fh]̂_̀]eĵ̀]f\]~iwĝjĥdjq]kfntq̀̂dfh]f\]̂_̀]yfbz]fb]ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\]
ihq̀gg]f̂_̀brdg̀]tbfsdèe]dh]̂_̀]k̀b̂d\dcĵ̀]f\]~iwĝjĥdjq]kfntq̀̂dfh{

HIJK�K�]|_̀]k̀b̂d\dcĵ̀]f\]~iwĝjĥdjq]kfntq̀̂dfh]g_jqq]ẁ]giwnd̂̀̂ e]̂f]̂_̀]vrh̀b]jhe]kfĥbjĉfb]\fb]̂_̀db]rbd̂̀̂ h]
jcc̀t̂jhc̀]f\]b̀gtfhgdwdqd̂d̀g]jggdph̀e]̂f]̂_̀n]dh]̂_̀]k̀b̂d\dcĵ̀{]�tfh]gic_]jcc̀t̂jhc̀o]jhe]cfhg̀ĥ]f\]gib̀̂m]d\]jhmo]
_̂̀]vrh̀b]g_jqq]njz̀]tjmǹ ĥ]f\]b̀̂jdhjp̀]jttqmdhp]̂f]̂_̀]yfbz]fb]ègdphĵ̀e]tfb̂dfh]̂_̀b̀f\{]~ic_]tjmǹ ĥ]g_jqq]ẁ]
je�iĝ̀e]\fb]yfbz]̂_ĵ]dg]dhcfntq̀̂ ]̀fb]hf̂]dh]jccfbejhc̀]rd̂_]̂_̀]b̀�idb̀ǹ ĥg]f\]̂_̀]kfĥbjĉ]xfciǹ ĥg{

HIJKJIVNRZONPI���Q�NY�WITRI��S
HIJKJK�]|_̀]vrh̀b]njm]fccitm]fb]ig̀]jhm]cfntq̀̂ è]fb]tjb̂djqqm]cfntq̀̂ è]tfb̂dfh]f\]̂_̀]yfbz]ĵ]jhm]ĝjp̀]r_̀h]
gic_]tfb̂dfh]dg]ègdphĵ̀e]wm]g̀tjbĵ̀]jpb̀̀ ǹ ĥ]rd̂_]̂_̀]kfĥbjĉfbo]tbfsdèe]gic_]fccitjhcm]fb]ig̀]dg]cfhg̀ĥ̀e]̂f]
wm]̂_̀]dhgib̀b]jhe]jî_fbd�̀e]wm]tiwqdc]jî_fbd̂d̀g]_jsdhp]�ibdgedĉdfh]fs̀b]̂_̀]lbf�̀ĉ{]~ic_]tjb̂djq]fccitjhcm]fb]ig̀]
njm]cfnǹhc̀]r_̀ _̂̀b]fb]hf̂]̂_̀]tfb̂dfh]dg]giwĝjĥdjqqm]cfntq̀̂ ò]tbfsdèe]̂_̀]vrh̀b]jhe]kfĥbjĉfb]_js̀]
jcc̀t̂̀e]dh]rbd̂dhp]̂_̀]b̀gtfhgdwdqd̂d̀g]jggdph̀e]̂f]̀jc_]f\]̂_̀n]\fb]tjmǹ ĥgo]b̀̂jdhjp̀o]d\]jhmo]g̀cibd̂mo]njdĥ̀hjhc̀o]
_̀ĵo]îdqd̂d̀go]ejnjp̀]̂f]̂_̀]yfbz]jhe]dhgibjhc̀o]jhe]_js̀]jpb̀̀e]dh]rbd̂dhp]cfhc̀bhdhp]̂_̀]t̀bdfe]\fb]cfbb̀ĉdfh]f\]
_̂̀]yfbz]jhe]cfnǹhc̀ǹ ĥ]f\]rjbbjĥd̀g]b̀�idb̀e]wm]̂_̀]kfĥbjĉ]xfciǹ ĥg{]y_̀h]̂_̀]kfĥbjĉfb]cfhgdèbg]j]
tfb̂dfh]giwĝjĥdjqqm]cfntq̀̂ ò]̂_̀]kfĥbjĉfb]g_jqq]tb̀tjb̀]jhe]giwnd̂]j]qdĝ]̂f]̂_̀]abc_d̂̀ĉ]jg]tbfsdèe]ihèb]
~̀ĉdfh]�{�{�{]kfhg̀ĥ]f\]̂_̀]kfĥbjĉfb]̂f]tjb̂djq]fccitjhcm]fb]ig̀]g_jqq]hf̂]ẁ]ihb̀jgfhjwqm]rd̂__̀qe{]|_̀]ĝjp̀]f\]
_̂̀]tbfpb̀gg]f\]̂_̀]yfbz]g_jqq]ẁ]è^̀bndh̀e]wm]rbd̂̀̂ h]jpb̀̀ ǹ ĥ]ẁ r̂̀ h̀]̂_̀]vrh̀b]jhe]kfĥbjĉfb]fbo]d\]hf]
jpb̀̀ ǹ ĥ]dg]b̀jc_̀eo]wm]ècdgdfh]f\]̂_̀]abc_d̂̀ĉ{

HIJKJK�][nǹedĵ̀qm]tbdfb]̂f]gic_]tjb̂djq]fccitjhcm]fb]ig̀o]̂_̀]vrh̀bo]kfĥbjĉfbo]jhe]abc_d̂̀ĉ]g_jqq]�fdĥqm]dhgt̀ĉ]
_̂̀]jb̀j]̂f]ẁ]fccitd̀e]fb]tfb̂dfh]f\]̂_̀]yfbz]̂f]ẁ]ig̀e]dh]fbèb]̂f]è^̀bndh̀]jhe]b̀cfbe]̂_̀]cfhed̂dfh]f\]̂_̀]yfbz{
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HIJKJKLMNOPQRRMSTUQVWXRQMYZVQQ[M\]SÔM]YVTXYPMS__\]YO_̀MSVM\RQMSaMYM]SVTXSOMSVM]SVTXSORMSaMTUQMbSVcMRUYPPMOSTM_SORTXT\TQM
Y__Q]TYO_QMSaMbSVcMOSTM_Sd]P̀XOZMWXTUMTUQMVQe\XVQdQOTRMSaMTUQMfSOTVY_TMgS_\dQOTRh

HIJKijIklmnoIpqrsotulqmInmvIklmnoIwnxrtmu
HIJKijKiMN]SOMVQ_QX]TMSaMTUQMfSOTVY_TSVyRMOSTX_QMTUYTMTUQMbSVcMXRMVQY[̀MaSVMaXOYPMXOR]Q_TXSOMYO[MY__Q]TYO_QMYO[M\]SOM
VQ_QX]TMSaMYMaXOYPMz]]PX_YTXSOMaSVM{ỲdQOT̂MTUQMzV_UXTQ_TMWXPPM]VSd]TP̀MdYcQMR\_UMXOR]Q_TXSOhMbUQOMTUQMzV_UXTQ_TMaXO[RM
TUQMbSVcMY__Q]TY|PQM\O[QVMTUQMfSOTVY_TMgS_\dQOTRMYO[MTUQMfSOTVY_TMa\PP̀M]QVaSVdQ[̂MTUQMzV_UXTQ_TMWXPPM]VSd]TP̀M
XRR\QMYMaXOYPMfQVTXaX_YTQMaSVM{ỲdQOTMRTYTXOZMTUYTMTSMTUQM|QRTMSaMTUQMzV_UXTQ_TyRMcOSWPQ[ZQ̂MXOaSVdYTXSOMYO[M|QPXQâMYO[M
SOMTUQM|YRXRMSaMTUQMzV_UXTQ_TyRMSO}RXTQM~XRXTRMYO[MXOR]Q_TXSOR̂MTUQMbSVcMUYRM|QQOM_Sd]PQTQ[MXOMY__SV[YO_QMWXTUMTUQM
fSOTVY_TMgS_\dQOTRMYO[MTUYTMTUQMQOTXVQM|YPYO_QMaS\O[MTSM|QM[\QMTUQMfSOTVY_TSVMYO[MOSTQ[MXOMTUQMaXOYPMfQVTXaX_YTQMXRM[\QM
YO[M]ỲY|PQhM�UQMzV_UXTQ_TyRMaXOYPMfQVTXaX_YTQMaSVM{ỲdQOTMWXPPM_SORTXT\TQMYMa\VTUQVMVQ]VQRQOTYTXSOMTUYTM_SO[XTXSORMPXRTQ[M
XOM�Q_TXSOM�h��h�MYRM]VQ_Q[QOTMTSMTUQMfSOTVY_TSVyRM|QXOZMQOTXTPQ[MTSMaXOYPM]ỲdQOTMUY~QM|QQOMa\PaXPPQ[h

HIJKijK�M�QXTUQVMaXOYPM]ỲdQOTMOSVMYÒMVQdYXOXOZMVQTYXOQ[M]QV_QOTYZQMRUYPPM|Q_SdQM[\QM\OTXPMTUQMfSOTVY_TSVMR\|dXTRMTSM
TUQMzV_UXTQ_TM���MYOMYaaX[Y~XTMTUYTM]ỲVSPPR̂M|XPPRMaSVMdYTQVXYPRMYO[MQe\X]dQOT̂MYO[MSTUQVMXO[Q|TQ[OQRRM_SOOQ_TQ[MWXTUM
TUQMbSVcMaSVMWUX_UMTUQM�WOQVMSVMTUQM�WOQVyRM]VS]QVT̀MdXZUTM|QMVQR]SORX|PQMSVMQO_\d|QVQ[M�PQRRMYdS\OTRMWXTUUQP[M
|̀M�WOQV�MUY~QM|QQOM]YX[MSVMSTUQVWXRQMRYTXRaXQ[̂M���MYM_QVTXaX_YTQMQ~X[QO_XOZMTUYTMXOR\VYO_QMVQe\XVQ[M|̀MTUQMfSOTVY_TM
gS_\dQOTRMTSMVQdYXOMXOMaSV_QMYaTQVMaXOYPM]ỲdQOTMXRM_\VVQOTP̀MXOMQaaQ_T̂M���MYMWVXTTQOMRTYTQdQOTMTUYTMTUQMfSOTVY_TSVM
cOSWRMSaMOSMVQYRSOMTUYTMTUQMXOR\VYO_QMWXPPMOSTM|QMVQOQWY|PQMTSM_S~QVMTUQM]QVXS[MVQe\XVQ[M|̀MTUQMfSOTVY_TMgS_\dQOTR̂M
���M_SORQOTMSaMR\VQT̀̂MXaMYÒ M̂TSMaXOYPM]ỲdQOT̂M���M[S_\dQOTYTXSOMSaMYÒMR]Q_XYPMWYVVYOTXQR̂MR\_UMYRMdYO\aY_T\VQVRyM
WYVVYOTXQRMSVMR]Q_XaX_M�\|_SOTVY_TSVMWYVVYOTXQR̂MYO[M���MXaMVQe\XVQ[M|̀MTUQM�WOQV̂MSTUQVM[YTYMQRTY|PXRUXOZM]ỲdQOTMSVM
RYTXRaY_TXSOMSaMS|PXZYTXSOR̂MR\_UMYRMVQ_QX]TRMYO[MVQPQYRQRMYO[MWYX~QVRMSaMPXQOR̂M_PYXdR̂MRQ_\VXT̀MXOTQVQRTR̂MSVM
QO_\d|VYO_QRMYVXRXOZMS\TMSaMTUQMfSOTVY_T̂MTSMTUQMQ�TQOTMYO[MXOMR\_UMaSVdMYRMdỲM|QM[QRXZOYTQ[M|̀MTUQM�WOQVhM�aMYM
�\|_SOTVY_TSVMVQa\RQRMTSMa\VOXRUMYMVQPQYRQMSVMWYX~QVMVQe\XVQ[M|̀MTUQM�WOQV̂MTUQMfSOTVY_TSVMdỲMa\VOXRUMYM|SO[M
RYTXRaY_TSV̀MTSMTUQM�WOQVMTSMXO[QdOXàMTUQM�WOQVMYZYXORTMR\_UMPXQÔM_PYXd̂MRQ_\VXT̀MXOTQVQRT̂MSVMQO_\d|VYO_QhM�aMYMPXQÔM
_PYXd̂MRQ_\VXT̀MXOTQVQRT̂MSVMQO_\d|VYO_QMVQdYXORM\ORYTXRaXQ[MYaTQVM]ỲdQOTRMYVQMdY[Q̂MTUQMfSOTVY_TSVMRUYPPMVQa\O[MTSM
TUQM�WOQVMYPPMdSOQ̀MTUYTMTUQM�WOQVMdỲM|QM_Sd]QPPQ[MTSM]ỲMXOM[XR_UYVZXOZMTUQMPXQÔM_PYXd̂MRQ_\VXT̀MXOTQVQRT̂MSVM
QO_\d|VYO_Q̂MXO_P\[XOZMYPPM_SRTRMYO[MVQYRSOY|PQMYTTSVOQ̀RyMaQQRh

HIJKijKLM�âMYaTQVM�\|RTYOTXYPMfSd]PQTXSOMSaMTUQMbSVĉMaXOYPM_Sd]PQTXSOMTUQVQSaMXRMdYTQVXYPP̀M[QPỲQ[MTUVS\ZUMOSMaY\PTM
SaMTUQMfSOTVY_TSVMSVM|̀MXRR\YO_QMSaMfUYOZQM�V[QVRMYaaQ_TXOZMaXOYPM_Sd]PQTXSÔMYO[MTUQMzV_UXTQ_TMRSM_SOaXVdR̂MTUQM
�WOQVMRUYPP̂M\]SOMY]]PX_YTXSOM|̀MTUQMfSOTVY_TSVMYO[M_QVTXaX_YTXSOM|̀MTUQMzV_UXTQ_T̂MYO[MWXTUS\TMTQVdXOYTXOZMTUQM
fSOTVY_T̂MdYcQM]ỲdQOTMSaMTUQM|YPYO_QM[\QMaSVMTUYTM]SVTXSOMSaMTUQMbSVcMa\PP̀M_Sd]PQTQ[̂M_SVVQ_TQ[̂MYO[MY__Q]TQ[hM�aM
TUQMVQdYXOXOZM|YPYO_QMaSVMbSVcMOSTMa\PP̀M_Sd]PQTQ[MSVM_SVVQ_TQ[MXRMPQRRMTUYOMVQTYXOYZQMRTX]\PYTQ[MXOMTUQMfSOTVY_TM
gS_\dQOTR̂MYO[MXaM|SO[RMUY~QM|QQOMa\VOXRUQ[̂MTUQMWVXTTQOM_SORQOTMSaMTUQMR\VQT̀MTSM]ỲdQOTMSaMTUQM|YPYO_QM[\QMaSVMTUYTM
]SVTXSOMSaMTUQMbSVcMa\PP̀M_Sd]PQTQ[MYO[MY__Q]TQ[MRUYPPM|QMR\|dXTTQ[M|̀MTUQMfSOTVY_TSVMTSMTUQMzV_UXTQ_TM]VXSVMTSM
_QVTXaX_YTXSOMSaMR\_UM]ỲdQOThM�\_UM]ỲdQOTMRUYPPM|QMdY[QM\O[QVMTQVdRMYO[M_SO[XTXSORMZS~QVOXOZMaXOYPM]ỲdQOT̂M
Q�_Q]TMTUYTMXTMRUYPPMOSTM_SORTXT\TQMYMWYX~QVMSaMfPYXdRh

HIJKijK�M�UQMdYcXOZMSaMaXOYPM]ỲdQOTMRUYPPM_SORTXT\TQMYMWYX~QVMSaMfPYXdRM|̀MTUQM�WOQVMQ�_Q]TMTUSRQMYVXRXOZMaVSd
Ki PXQOR̂MfPYXdR̂MRQ_\VXT̀MXOTQVQRTR̂MSVMQO_\d|VYO_QRMYVXRXOZMS\TMSaMTUQMfSOTVY_TMYO[M\ORQTTPQ[�
K� aYXP\VQMSaMTUQMbSVcMTSM_Sd]P̀MWXTUMTUQMVQe\XVQdQOTRMSaMTUQMfSOTVY_TMgS_\dQOTR�M
KL TQVdRMSaMR]Q_XYPMWYVVYOTXQRMVQe\XVQ[M|̀MTUQMfSOTVY_TMgS_\dQOTR�MSV
K� Y\[XTRM]QVaSVdQ[M|̀MTUQM�WOQV̂MXaM]QVdXTTQ[M|̀MTUQMfSOTVY_TMgS_\dQOTR̂MYaTQVMaXOYPM]ỲdQOTh

HIJKijK�Mz__Q]TYO_QMSaMaXOYPM]ỲdQOTM|̀MTUQMfSOTVY_TSV̂MYM�\|_SOTVY_TSV̂MSVMYMR\]]PXQV̂MRUYPPM_SORTXT\TQMYMWYX~QVMSaM
_PYXdRM|̀MTUYTM]ỲQQMQ�_Q]TMTUSRQM]VQ~XS\RP̀MdY[QMXOMWVXTXOZMYO[MX[QOTXaXQ[M|̀MTUYTM]ỲQQMYRM\ORQTTPQ[MYTMTUQMTXdQMSaM
aXOYPMz]]PX_YTXSOMaSVM{ỲdQOTh

����p��IijIIIw����p����I�kIw������I���Iw��w����
HIijKiI�n�tuxIw�t n¡ulqm¢InmvIw�q£�nr¢
�UQMfSOTVY_TSVMRUYPPM|QMVQR]SORX|PQMaSVMXOXTXYTXOẐMdYXOTYXOXOẐMYO[MR\]QV~XRXOZMYPPMRYaQT̀M]VQ_Y\TXSORMYO[M]VSZVYdRMXOM
_SOOQ_TXSOMWXTUMTUQM]QVaSVdYO_QMSaMTUQMfSOTVY_Th

HIijK�I�n�tuxIq�Iwt�¢qm¢InmvIw�qst�ux
HIijK�KiM�UQMfSOTVY_TSVMRUYPPMTYcQMVQYRSOY|PQM]VQ_Y\TXSORMaSVMRYaQT̀MSâMYO[MRUYPPM]VS~X[QMVQYRSOY|PQM]VSTQ_TXSOMTSM
]VQ~QOTM[YdYZQ̂MXO¤\V̀̂MSVMPSRRMTS
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HI JKLMNOJJPQNRQSTJQUNVWQXRYQNSTJVQLJVPNRPQZTNQKXOQ[JQX\\J]SJYQSTJVJ[Ô
H_ STJQUNVWQXRYQKXSJV̀XMPQXRYQJab̀LKJRSQSNQ[JQ̀R]NVLNVXSJYQSTJVJ̀RcQZTJSTJVQ̀RQPSNVXdJQNRQNVQN\\QSTJQP̀SJcQ

bRYJVQ]XVJcQ]bPSNYOcQNVQ]NRSVNMQN\QSTJQeNRSVX]SNVcQXQfb[]NRSVX]SNVcQNVQXQfb[gPb[]NRSVX]SNV̂QXRY
Hh NSTJVQLVNLJVSOQXSQSTJQP̀SJQNVQXYiX]JRSQSTJVJSNcQPb]TQXPQSVJJPcQPTVb[PcQMXZRPcQZXMWPcQLXjJKJRSPcQVNXYZXOPcQ

PSVb]SbVJPcQXRYQbS̀M̀S̀JPQRNSQYJP̀dRXSJYQ\NVQVJKNjXMcQVJMN]XS̀NRcQNVQVJLMX]JKJRSQ̀RQSTJQ]NbVPJQN\Q
]NRPSVb]S̀NRk

lmInH_H_QoTJQeNRSVX]SNVQPTXMMQ]NKLMOQZ̀STcQXRYQd̀jJQRNS̀]JPQVJab̀VJYQ[OQXLLM̀]X[MJQMXZPcQPSXSbSJPcQNVỲRXR]JPcQ]NYJPcQ
VbMJPQXRYQVJdbMXS̀NRPcQXRYQMXZ\bMQNVYJVPQN\QLb[M̀]QXbSTNV̀S̀JPcQ[JXV̀RdQNRQPX\JSOQN\QLJVPNRPQNVQLVNLJVSOQNVQSTJ̀VQ
LVNSJ]S̀NRQ\VNKQYXKXdJcQ̀RibVOcQNVQMNPPk

lmInH_HhQoTJQeNRSVX]SNVQPTXMMQ̀KLMJKJRScQJVJ]ScQXRYQKX̀RSX̀RcQXPQVJab̀VJYQ[OQJp̀PS̀RdQ]NRỲS̀NRPQXRYQLJV\NVKXR]JQN\Q
STJQeNRSVX]ScQVJXPNRX[MJQPX\JdbXVYPQ\NVQPX\JSOQXRYQLVNSJ]S̀NRcQ̀R]MbỲRdQLNPS̀RdQYXRdJVQP̀dRPQXRYQNSTJVQZXVR̀RdPQ
XdX̀RPSQTXqXVYP̂QLVNKbMdXS̀RdQPX\JSOQVJdbMXS̀NRP̂QXRYQRNS̀\ÒRdQSTJQNZRJVPQXRYQbPJVPQN\QXYiX]JRSQP̀SJPQXRYQbS̀M̀S̀JPQN\Q
STJQPX\JdbXVYPk

lmInH_HrQUTJRQbPJQNVQPSNVXdJQN\QJpLMNP̀jJPQNVQNSTJVQTXqXVYNbPQKXSJV̀XMPQNVQJab̀LKJRScQNVQbRbPbXMQKJSTNYPQXVJQ
RJ]JPPXVOQ\NVQJpJ]bS̀NRQN\QSTJQUNVWcQSTJQeNRSVX]SNVQPTXMMQJpJV]̀PJQbSKNPSQ]XVJQXRYQ]XVVOQNRQPb]TQX]S̀j̀S̀JPQbRYJVQ
PbLJVj̀P̀NRQN\QLVNLJVMOQabXM̀\̀JYQLJVPNRRJMk

lmInH_HsQoTJQeNRSVX]SNVQPTXMMQLVNKLSMOQVJKJYOQYXKXdJQXRYQMNPPQtNSTJVQSTXRQYXKXdJQNVQMNPPQ̀RPbVJYQbRYJVQLVNLJVSOQ
R̀PbVXR]JQVJab̀VJYQ[OQSTJQeNRSVX]SQuN]bKJRSPvQSNQLVNLJVSOQVJ\JVVJYQSNQ̀RQfJ]S̀NRPQwxkykwkyQXRYQwxkykwkzQ]XbPJYQ̀RQ
ZTNMJQNVQ̀RQLXVSQ[OQSTJQeNRSVX]SNVcQXQfb[]NRSVX]SNVcQXQfb[gPb[]NRSVX]SNVcQNVQXRONRJQỲVJ]SMOQNVQ̀RỲVJ]SMOQJKLMNOJYQ[OQ
XROQN\QSTJKcQNVQ[OQXRONRJQ\NVQZTNPJQX]SPQSTJOQKXOQ[JQM̀X[MJQXRYQ\NVQZT̀]TQSTJQeNRSVX]SNVQ̀PQVJPLNRP̀[MJQbRYJVQ
fJ]S̀NRPQwxkykwkyQXRYQwxkykwkzkQoTJQeNRSVX]SNVQKXOQKXWJQXQeMX̀KQ\NVQSTJQ]NPSQSNQVJKJYOQSTJQYXKXdJQNVQMNPPQSNQSTJQ
JpSJRSQPb]TQYXKXdJQNVQMNPPQ̀PQXSSV̀[bSX[MJQSNQX]SPQNVQNK̀PP̀NRPQN\QSTJQ{ZRJVQNVQ|V]T̀SJ]SQNVQXRONRJQỲVJ]SMOQNVQ
R̀ỲVJ]SMOQJKLMNOJYQ[OQJ̀STJVQN\QSTJKcQNVQ[OQXRONRJQ\NVQZTNPJQX]SPQJ̀STJVQN\QSTJKQKXOQ[JQM̀X[MJcQXRYQRNSQXSSV̀[bSX[MJQSNQ
STJQ\XbMSQNVQRJdM̀dJR]JQN\QSTJQeNRSVX]SNVkQoTJQ\NVJdǸRdQN[M̀dXS̀NRPQN\QSTJQeNRSVX]SNVQXVJQ̀RQXYỲS̀NRQSNQSTJQ
eNRSVX]SNV}PQN[M̀dXS̀NRPQbRYJVQfJ]S̀NRQzkw~k

lmInH_H�QoTJQeNRSVX]SNVQPTXMMQYJP̀dRXSJQXQVJPLNRP̀[MJQKJK[JVQN\QSTJQeNRSVX]SNV}PQNVdXR̀qXS̀NRQXSQSTJQP̀SJQZTNPJQYbSOQ
PTXMMQ[JQSTJQLVJjJRS̀NRQN\QX]]̀YJRSPkQoT̀PQLJVPNRQPTXMMQ[JQSTJQeNRSVX]SNV}PQPbLJV̀RSJRYJRSQbRMJPPQNSTJVZ̀PJQYJP̀dRXSJYQ
[OQSTJQeNRSVX]SNVQ̀RQZV̀S̀RdQSNQSTJQ{ZRJVQXRYQ|V]T̀SJ]Sk

lmInH_H�QoTJQeNRSVX]SNVQPTXMMQRNSQLJVK̀SQXROQLXVSQN\QSTJQ]NRPSVb]S̀NRQNVQP̀SJQSNQ[JQMNXYJYQPNQXPQSNQ]XbPJQYXKXdJQNVQ
]VJXSJQXRQbRPX\JQ]NRỲS̀NRk

lmInH_H�m������m��m������m��m������m��m��������
�\QJ̀STJVQLXVSOQPb\\JVPQ̀RibVOQNVQYXKXdJQSNQLJVPNRQNVQLVNLJVSOQ[J]XbPJQN\QXRQX]SQNVQNK̀PP̀NRQN\QSTJQNSTJVQLXVSOcQNVQN\Q
NSTJVPQ\NVQZTNPJQX]SPQPb]TQLXVSOQ̀PQMJdXMMOQVJPLNRP̀[MJcQRNS̀]JQN\QSTJQ̀RibVOQNVQYXKXdJcQZTJSTJVQNVQRNSQ̀RPbVJYcQPTXMMQ[JQ
d̀jJRQSNQSTJQNSTJVQLXVSOQZ̀ST̀RQXQVJXPNRX[MJQS̀KJQRNSQJp]JJỲRdQywQYXOPQX\SJVQỲP]NjJVOkQoTJQRNS̀]JQPTXMMQLVNj̀YJQ
Pb\\̀]̀JRSQYJSX̀MQSNQJRX[MJQSTJQNSTJVQLXVSOQSNQ̀RjJPS̀dXSJQSTJQKXSSJVk

lmInHhm���������m���������m���m����������
lmInHhHIQoTJQeNRSVX]SNVQ̀PQVJPLNRP̀[MJQ\NVQ]NKLM̀XR]JQZ̀STQXROQVJab̀VJKJRSPQ̀R]MbYJYQ̀RQSTJQeNRSVX]SQuN]bKJRSPQ
VJdXVỲRdQTXqXVYNbPQKXSJV̀XMPQNVQPb[PSXR]JPkQ�\QSTJQeNRSVX]SNVQJR]NbRSJVPQXQTXqXVYNbPQKXSJV̀XMQNVQPb[PSXR]JQRNSQ
XYYVJPPJYQ̀RQSTJQeNRSVX]SQuN]bKJRSPQXRYQ̀\QVJXPNRX[MJQLVJ]XbS̀NRPQZ̀MMQ[JQ̀RXYJabXSJQSNQLVJjJRSQ\NVJPJJX[MJQ[NỲMOQ
R̀ibVOQNVQYJXSTQSNQLJVPNRPQVJPbMS̀RdQ\VNKQXQKXSJV̀XMQNVQPb[PSXR]JcQ̀R]MbỲRdQ[bSQRNSQM̀K̀SJYQSNQXP[JPSNPQNVQ
LNMO]TMNV̀RXSJYQ[̀LTJROMQt�e�vcQJR]NbRSJVJYQNRQSTJQP̀SJQ[OQSTJQeNRSVX]SNVcQSTJQeNRSVX]SNVQPTXMMcQbLNRQVJ]NdR̀q̀RdQSTJQ
]NRỲS̀NRcQ̀KKJỲXSJMOQPSNLQUNVWQ̀RQSTJQX\\J]SJYQXVJXQXRYQRNS̀\OQSTJQ{ZRJVQXRYQ|V]T̀SJ]SQN\QSTJQ]NRỲS̀NRk

lmInHhH_Q�LNRQVJ]J̀LSQN\QSTJQeNRSVX]SNV}PQRNS̀]JcQSTJQ{ZRJVQPTXMMQN[SX̀RQSTJQPJVj̀]JPQN\QXQM̀]JRPJYQMX[NVXSNVOQSNQjJV̀\OQ
STJQLVJPJR]JQNVQX[PJR]JQN\QSTJQKXSJV̀XMQNVQPb[PSXR]JQVJLNVSJYQ[OQSTJQeNRSVX]SNVQXRYcQ̀RQSTJQJjJRSQPb]TQKXSJV̀XMQNVQ
Pb[PSXR]JQ̀PQ\NbRYQSNQ[JQLVJPJRScQSNQ]XbPJQ̀SQSNQ[JQVJRYJVJYQTXVKMJPPkQ�RMJPPQNSTJVZ̀PJQVJab̀VJYQ[OQSTJQeNRSVX]SQ
uN]bKJRSPcQSTJQ{ZRJVQPTXMMQ\bVR̀PTQ̀RQZV̀S̀RdQSNQSTJQeNRSVX]SNVQXRYQ|V]T̀SJ]SQSTJQRXKJPQXRYQabXM̀\̀]XS̀NRPQN\QLJVPNRPQ
NVQJRS̀S̀JPQZTNQXVJQSNQLJV\NVKQSJPSPQjJV̀\ÒRdQSTJQLVJPJR]JQNVQX[PJR]JQN\QSTJQKXSJV̀XMQNVQPb[PSXR]JQNVQZTNQXVJQSNQ
LJV\NVKQSTJQSXPWQN\QVJKNjXMQNVQPX\JQ]NRSX̀RKJRSQN\QSTJQKXSJV̀XMQNVQPb[PSXR]JkQoTJQeNRSVX]SNVQXRYQSTJQ|V]T̀SJ]SQZ̀MMQ
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HIJKHLMNOIPHMNOLJOLQPORSTPIOUTOSIULUTVOWLXLUTVOSQPLQPIOJIOTJLOPULQPIOQXWOIPXWJTXYMPOJYZP[LUJTOLJOLQPOHPIWJTWOJIOPTLULUPWO
HIJHJWP\OYNOLQPORSTPI]Ô_OPULQPIOLQPÒJTLIX[LJIOJIOaI[QULP[LOQXWOXTOJYZP[LUJTOLJOXOHPIWJTOJIOPTLULNOHIJHJWP\OYNOLQPO
RSTPIbOLQPORSTPIOWQXMMOHIJHJWPOXTJLQPIOLJOSQJKOLQPÒJTLIX[LJIOXT\OLQPOaI[QULP[LOQXcPOTJOIPXWJTXYMPOJYZP[LUJT]O
dQPTOLQPOKXLPIUXMOJIOWeYWLXT[POQXWOYPPTOIPT\PIP\OQXIKMPWWbOdJIfOUTOLQPOX__P[LP\OXIPXOWQXMMOIPWeKPOeHJTOSIULLPTO
XVIPPKPTLOJ_OLQPORSTPIOXT\ÒJTLIX[LJI]OgNÒQXTVPORI\PIbOLQPÒJTLIX[LOhUKPOWQXMMOYPOPiLPT\P\OXHHIJHIUXLPMNOXT\OLQPO
J̀TLIX[LOjeKOWQXMMOYPOUT[IPXWP\OYNOLQPOXKJeTLOJ_OLQPÒJTLIX[LJIkWOIPXWJTXYMPOX\\ULUJTXMO[JWLWOJ_OWQeL\JSTbO\PMXNbOXT\O
WLXILleH]

mnopqrqrOhJOLQPO_eMMPWLOPiLPTLOHPIKULLP\OYNOMXSbOLQPORSTPIOWQXMMOUT\PKTU_NOXT\OQJM\OQXIKMPWWOLQPÒJTLIX[LJIbO
jeY[JTLIX[LJIWbOaI[QULP[LbOaI[QULP[LkWO[JTWeMLXTLWbOXT\OXVPTLWOXT\OPKHMJNPPWOJ_OXTNOJ_OLQPKO_IJKOXT\OXVXUTWLO[MXUKWbO
\XKXVPWbOMJWWPWbOXT\OPiHPTWPWbOUT[Me\UTVOYeLOTJLOMUKULP\OLJOXLLJITPNWkO_PPWbOXIUWUTVOJeLOJ_OJIOIPWeMLUTVO_IJKO
HPI_JIKXT[POJ_OLQPOdJIfOUTOLQPOX__P[LP\OXIPXOU_OUTO_X[LOLQPOKXLPIUXMOJIOWeYWLXT[POHIPWPTLWOLQPOIUWfOJ_OYJ\UMNOUTZeINOJIO
\PXLQOXWO\PW[IUYP\OUTOjP[LUJTOst]u]sOXT\OQXWOTJLOYPPTOIPT\PIP\OQXIKMPWWbOHIJcU\P\OLQXLOWe[QO[MXUKbO\XKXVPbOMJWWbOJIO
PiHPTWPOUWOXLLIUYeLXYMPOLJOYJ\UMNOUTZeINbOWU[fTPWWbO\UWPXWPOJIO\PXLQbOJIOLJOUTZeINOLJOJIO\PWLIe[LUJTOJ_OLXTVUYMPOHIJHPILNO
vJLQPIOLQXTOLQPOdJIfOULWPM_wbOPi[PHLOLJOLQPOPiLPTLOLQXLOWe[QO\XKXVPbOMJWWbOJIOPiHPTWPOUWO\ePOLJOLQPO_XeMLOJIOTPVMUVPT[POJ_O
LQPOHXILNOWPPfUTVOUT\PKTULN]

mnopqrqxOhQPORSTPIOWQXMMOTJLOYPOIPWHJTWUYMPOeT\PIOLQUWOjP[LUJTOst]uO_JIOQXyXI\JeWOKXLPIUXMWOJIOWeYWLXT[PWOLQPO
J̀TLIX[LJIOYIUTVWOLJOLQPOWULPOeTMPWWOWe[QOKXLPIUXMWOJIOWeYWLXT[PWOXIPOIPzeUIP\OYNOLQPÒJTLIX[LO{J[eKPTLW]OhQPORSTPIO
WQXMMOYPOIPWHJTWUYMPO_JIOQXyXI\JeWOKXLPIUXMWOJIOWeYWLXT[PWOIPzeUIP\OYNOLQPÒJTLIX[LO{J[eKPTLWbOPi[PHLOLJOLQPOPiLPTLOJ_O
LQPÒJTLIX[LJIkWO_XeMLOJIOTPVMUVPT[POUTOLQPOeWPOXT\OQXT\MUTVOJ_OWe[QOKXLPIUXMWOJIOWeYWLXT[PW]

mnopqrq|OhQPÒJTLIX[LJIOWQXMMOIPUKYeIWPOLQPORSTPIO_JIOLQPO[JWLOXT\OPiHPTWPOLQPORSTPIOUT[eIWOvswO_JIOIPKP\UXLUJTOJ_O
QXyXI\JeWOKXLPIUXMWOJIOWeYWLXT[PWOLQPÒJTLIX[LJIOYIUTVWOLJOLQPOWULPOXT\OTPVMUVPTLMNOQXT\MPWbOJIOv}wOSQPIPOLQPO
J̀TLIX[LJIO_XUMWOLJOHPI_JIKOULWOJYMUVXLUJTWOeT\PIOjP[LUJTOst]u]sbOPi[PHLOLJOLQPOPiLPTLOLQXLOLQPO[JWLOXT\OPiHPTWPOXIPO\ePO
LJOLQPORSTPIkWO_XeMLOJIOTPVMUVPT[P]

mnopqrq~Ô_bOSULQJeLOTPVMUVPT[POJTOLQPOHXILOJ_OLQPÒJTLIX[LJIbOLQPÒJTLIX[LJIOUWOQPM\OMUXYMPOYNOXOVJcPITKPTLOXVPT[NO_JIO
LQPO[JWLOJ_OIPKP\UXLUJTOJ_OXOQXyXI\JeWOKXLPIUXMOJIOWeYWLXT[POWJMPMNOYNOIPXWJTOJ_OHPI_JIKUTVOdJIfOXWOIPzeUIP\OYNOLQPO
J̀TLIX[LO{J[eKPTLWbOLQPORSTPIOWQXMMOIPUKYeIWPOLQPÒJTLIX[LJIO_JIOXMMO[JWLOXT\OPiHPTWPOLQPIPYNOUT[eIIP\]

mnopqxn�����������
T̂OXTOPKPIVPT[NOX__P[LUTVOWX_PLNOJ_OHPIWJTWOJIOHIJHPILNbOLQPÒJTLIX[LJIOWQXMMOX[LbOXLOLQPÒJTLIX[LJIkWO\UW[IPLUJTbOLJO
HIPcPTLOLQIPXLPTP\O\XKXVPbOUTZeINbOJIOMJWW]Oa\\ULUJTXMO[JKHPTWXLUJTOJIOPiLPTWUJTOJ_OLUKPO[MXUKP\OYNOLQPÒJTLIX[LJIOJTO
X[[JeTLOJ_OXTOPKPIVPT[NOWQXMMOYPO\PLPIKUTP\OXWOHIJcU\P\OUTOaILU[MPOs�OXT\OaILU[MPO�]

�������noonnn���������n���n�����
mnooqon������������n���������n���n�����
mnooqoqoOhQPÒJTLIX[LJIOWQXMMOHeI[QXWPOXT\OKXUTLXUTOUTWeIXT[POJ_OLQPOLNHPWOXT\OMUKULWOJ_OMUXYUMULNbO[JTLXUTUTVOLQPO
PT\JIWPKPTLWbOXT\OWeYZP[LOLJOLQPOLPIKWOXT\O[JT\ULUJTWbOXWO\PW[IUYP\OUTOLQPOaVIPPKPTLOJIOPMWPSQPIPOUTOLQPÒJTLIX[LO
{J[eKPTLW]OhQPÒJTLIX[LJIOWQXMMOHeI[QXWPOXT\OKXUTLXUTOLQPOIPzeUIP\OUTWeIXT[PO_IJKOXTOUTWeIXT[PO[JKHXTNOJIO
UTWeIXT[PO[JKHXTUPWOMXS_eMMNOXeLQJIUyP\OLJOUWWePOUTWeIXT[POUTOLQPOZeIUW\U[LUJTOSQPIPOLQPO�IJZP[LOUWOMJ[XLP\]OhQPO
RSTPIbOaI[QULP[LbOXT\OaI[QULP[LkWO[JTWeMLXTLWOWQXMMOYPOTXKP\OXWOX\\ULUJTXMOUTWeIP\WOeT\PIOLQPÒJTLIX[LJIkWO
[JKKPI[UXMOVPTPIXMOMUXYUMULNOHJMU[NOJIOXWOJLQPISUWPO\PW[IUYP\OUTOLQPÒJTLIX[LO{J[eKPTLW]

mnooqoq�OhQPÒJTLIX[LJIOWQXMMOHIJcU\POWeIPLNOYJT\WOJ_OLQPOLNHPWbO_JIOWe[QOHPTXMOWeKWbOXT\OWeYZP[LOLJOWe[QOLPIKWOXT\O
[JT\ULUJTWOXWOIPzeUIP\OYNOLQPÒJTLIX[LO{J[eKPTLW]OhQPÒJTLIX[LJIOWQXMMOHeI[QXWPOXT\OKXUTLXUTOLQPOIPzeUIP\OYJT\WO
_IJKOXO[JKHXTNOJIO[JKHXTUPWOMXS_eMMNOXeLQJIUyP\OLJOUWWePOWeIPLNOYJT\WOUTOLQPOZeIUW\U[LUJTOSQPIPOLQPO�IJZP[LOUWOMJ[XLP\]

mnooqoqrn�HJTOLQPOIPzePWLOJ_OXTNOHPIWJTOJIOPTLULNOXHHPXIUTVOLJOYPOXOHJLPTLUXMOYPTP_U[UXINOJ_OYJT\WO[JcPIUTVOHXNKPTLOJ_O
JYMUVXLUJTWOXIUWUTVOeT\PIOLQPÒJTLIX[LbOLQPÒJTLIX[LJIOWQXMMOHIJKHLMNO_eITUWQOXO[JHNOJ_OLQPOYJT\WOJIOWQXMMOXeLQJIUyPOXO
[JHNOLJOYPO_eITUWQP\]

mnooqoqxn������n��n�����  �����n��n�¡¢�������n��n������������n��£�����n���������qOdULQUTOLQIPPOvuwOYeWUTPWWO\XNWOJ_OLQPO
\XLPOLQPÒJTLIX[LJIOYP[JKPWOXSXIPOJ_OXTOUKHPT\UTVOJIOX[LeXMO[XT[PMMXLUJTOJIOPiHUIXLUJTOJ_OXTNOUTWeIXT[POIPzeUIP\OYNO
LQPÒJTLIX[LO{J[eKPTLWbOLQPÒJTLIX[LJIOWQXMMOHIJcU\POTJLU[POLJOLQPORSTPIOJ_OWe[QOUKHPT\UTVOJIOX[LeXMO[XT[PMMXLUJTOJIO
PiHUIXLUJT]O�HJTOIP[PUHLOJ_OTJLU[PO_IJKOLQPÒJTLIX[LJIbOLQPORSTPIOWQXMMbOeTMPWWOLQPOMXHWPOUTO[JcPIXVPOXIUWPWO_IJKOXTOX[LO
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HIJHKLMMLHNJHOJPQRJSTNRIUJQVWRJPQRJILXQPJPHJMPHYJPQRJZHI[J\NPL]JPQRJ]VYMRJLNĴHWRIVXRJQVMJ_RRNĴ\IR̀J_aJPQRJ
YIĤ\IRKRNPJHOJIRY]V̂RKRNPĴHWRIVXRJ_aJPQRJbHNPIV̂PHIcJdQRJO\INLMQLNXJHOJNHPL̂RJ_aJPQRJbHNPIV̂PHIJMQV]]JNHPJIR]LRWRJ
PQRJbHNPIV̂PHIJHOJVNaĴHNPIV̂P\V]JH_]LXVPLHNJPHJYIHWL̀RJVNaJIRe\LIR̀ĴHWRIVXRc

fghhijgklmnopqgrmqsotmun
fghhijihgdQRJSTNRIJMQV]]JY\ÎQVMRJVǸJKVLNPVLNJLNM\IVN̂RJHOJPQRJPaYRMJVǸJ]LKLPMJHOJ]LV_L]LPaUĴHNPVLNLNXJPQRJ
RǸHIMRKRNPMUJVǸJM\_vR̂PJPHJPQRJPRIKMJVǸĴHǸLPLHNMUJVMJ̀RM̂IL_R̀JLNJPQRJwXIRRKRNPJHIJR]MRTQRIRJLNJPQRJbHNPIV̂PJ
xĤ\KRNPMcJdQRJSTNRIJMQV]]JY\ÎQVMRJVǸJKVLNPVLNJPQRJIRe\LIR̀JLNM\IVN̂RJOIHKJVNJLNM\IVN̂RĴHKYVNaJHIJLNM\IVN̂RJ
ĤKYVNLRMJ]VTO\]]aJV\PQHILyR̀JPHJLMM\RJLNM\IVN̂RJLNJPQRJv\ILM̀L̂PLHNJTQRIRJPQRJzIHvR̂PJLMJ]ĤVPR̀cJ

fghhijijg{t|}song~�g�sou�tqng�n�s|on�g�o��no~�grmqsotmuniJ�OJPQRJSTNRIJOVL]MJPHJY\ÎQVMRJVǸJKVLNPVLNJPQRJIRe\LIR̀J
YIHYRIPaJLNM\IVN̂RUJTLPQJV]]JHOJPQRĴHWRIVXRMJVǸJLNJPQRJVKH\NPMJ̀RM̂IL_R̀JLNJPQRJwXIRRKRNPJHIJR]MRTQRIRJLNJPQRJ
bHNPIV̂PJxĤ\KRNPMUJPQRJSTNRIJMQV]]JLNOHIKJPQRJbHNPIV̂PHIJLNJTILPLNXJYILHIJPHĴHKKRN̂RKRNPJHOJPQRJZHI[cJ�YHNJ
IR̂RLYPJHOJNHPL̂RJOIHKJPQRJSTNRIUJPQRJbHNPIV̂PHIJKVaJ̀R]VaĴHKKRN̂RKRNPJHOJPQRJZHI[JVǸJKVaJH_PVLNJLNM\IVN̂RJPQVPJ
TL]]JYIHPR̂PJPQRJLNPRIRMPMJHOJPQRJbHNPIV̂PHIUJ�\_̂HNPIV̂PHIMUJVǸJ�\_��\_̂HNPIV̂PHIMJLNJPQRJZHI[cJZQRNJPQRJOVL]\IRJPHJ
YIHWL̀RĴHWRIVXRJQVMJ_RRNĴ\IR̀JHIJIRMH]WR̀UJPQRJbHNPIV̂PJ�\KJVǸJbHNPIV̂PJdLKRJMQV]]J_RJRe\LPV_]aJV̀v\MPR̀cJ�NJPQRJ
RWRNPJPQRJSTNRIJOVL]MJPHJYIĤ\IRĴHWRIVXRUJPQRJSTNRIJTVLWRMJV]]JILXQPMJVXVLNMPJPQRJbHNPIV̂PHIUJ�\_̂HNPIV̂PHIMUJVǸJ
�\_�M\_̂HNPIV̂PHIMJPHJPQRJR�PRNPJPQRJ]HMMJPHJPQRJSTNRIJTH\]̀JQVWRJ_RRNĴHWRIR̀J_aJPQRJLNM\IVN̂RJPHJQVWRJ_RRNJ
YIĤ\IR̀J_aJPQRJSTNRIcJdQRĴHMPJHOJPQRJLNM\IVN̂RJMQV]]J_RĴQVIXR̀JPHJPQRJSTNRIJ_aJVJbQVNXRJSÌRIcJ�OJPQRJSTNRIJ̀HRMJ
NHPJYIHWL̀RJTILPPRNJNHPL̂RUJVǸJPQRJbHNPIV̂PHIJLMJ̀VKVXR̀J_aJPQRJOVL]\IRJHIJNRX]R̂PJHOJPQRJSTNRIJPHJY\ÎQVMRJHIJ
KVLNPVLNJPQRJIRe\LIR̀JLNM\IVN̂RUJPQRJSTNRIJMQV]]JIRLK_\IMRJPQRJbHNPIV̂PHIJOHIJV]]JIRVMHNV_]RĴHMPMJVǸJ̀VKVXRMJ
VPPIL_\PV_]RJPQRIRPHc

fghhiji�g��~|ung��g�tmun}}t~|�mg�og���|ot~|�mg��gklmnopqg�n�s|on�g�o��no~�grmqsotmuniJZLPQLNJPQIRRJ���J_\MLNRMMJ̀VaMJHOJ
PQRJ̀VPRJPQRJSTNRIJ_R̂HKRMJVTVIRJHOJVNJLKYRǸLNXJHIJV̂P\V]ĴVN̂R]]VPLHNJHIJR�YLIVPLHNJHOJVNaJYIHYRIPaJLNM\IVN̂RJ
IRe\LIR̀J_aJPQRJbHNPIV̂PJxĤ\KRNPMUJPQRJSTNRIJMQV]]JYIHWL̀RJNHPL̂RJPHJPQRJbHNPIV̂PHIJHOJM\̂QJLKYRǸLNXJHIJV̂P\V]J
V̂N̂R]]VPLHNJHIJR�YLIVPLHNcJ�N]RMMJPQRJ]VYMRJLNĴHWRIVXRJVILMRMJOIHKJVNJV̂PJHIJHKLMMLHNJHOJPQRJbHNPIV̂PHI�J���JPQRJ
bHNPIV̂PHIUJ\YHNJIR̂RLYPJHOJNHPL̂RJOIHKJPQRJSTNRIUJMQV]]JQVWRJPQRJILXQPJPHJMPHYJPQRJZHI[J\NPL]JPQRJ]VYMRJLNĴHWRIVXRJQVMJ
_RRNĴ\IR̀J_aJPQRJYIĤ\IRKRNPJHOJIRY]V̂RKRNPĴHWRIVXRJ_aJRLPQRIJPQRJSTNRIJHIJPQRJbHNPIV̂PHI�J���JPQRJbHNPIV̂PJdLKRJ
VǸJbHNPIV̂PJ�\KJMQV]]J_RJRe\LPV_]aJV̀v\MPR̀�JVǸJ���JPQRJSTNRIJTVLWRMJV]]JILXQPMJVXVLNMPJPQRJbHNPIV̂PHIUJ
�\_̂HNPIV̂PHIMUJVǸJ�\_�M\_̂HNPIV̂PHIMJPHJPQRJR�PRNPJVNaJ]HMMJPHJPQRJSTNRIJTH\]̀JQVWRJ_RRNĴHWRIR̀J_aJPQRJLNM\IVN̂RJ
QV̀JLPJNHPJR�YLIR̀JHIJ_RRNĴVN̂R]]R̀cJ�OJPQRJbHNPIV̂PHIJY\ÎQVMRMJIRY]V̂RKRNPĴHWRIVXRUJPQRĴHMPJHOJPQRJLNM\IVN̂RJMQV]]J
_RĴQVIXR̀JPHJPQRJSTNRIJ_aJVNJVYYIHYILVPRJbQVNXRJSÌRIcJdQRJO\INLMQLNXJHOJNHPL̂RJ_aJPQRJSTNRIJMQV]]JNHPJIR]LRWRJPQRJ
STNRIJHOJVNaĴHNPIV̂P\V]JH_]LXVPLHNJPHJYIHWL̀RJIRe\LIR̀JLNM\IVN̂Rc

fghhi�g�t|�noqg��g�s�o��t~|�m
fghhi�ihJdQRJSTNRIJVǸJbHNPIV̂PHIJTVLWRJV]]JILXQPMJVXVLNMPJ���JRV̂QJHPQRIJVǸJVNaJHOJPQRLIJM\_̂HNPIV̂PHIMUJ
M\_�M\_̂HNPIV̂PHIMUJVXRNPMUJVǸJRKY]HaRRMUJRV̂QJHOJPQRJHPQRI�J���JPQRJwÎQLPR̂PJVǸJwÎQLPR̂P�MĴHNM\]PVNPM�JVǸJ���J
�RYVIVPRJbHNPIV̂PHIMUJLOJVNaUJVǸJVNaJHOJPQRLIJM\_̂HNPIV̂PHIMUJM\_�M\_̂HNPIV̂PHIMUJVXRNPMUJVǸJRKY]HaRRMUJOHIJ̀VKVXRMJ
V̂\MR̀J_aJOLIRUJHIJHPQRIĴV\MRMJHOJ]HMMUJPHJPQRJR�PRNPJPQHMRJ]HMMRMJVIRĴHWRIR̀J_aJYIHYRIPaJLNM\IVN̂RJIRe\LIR̀J_aJPQRJ
wXIRRKRNPJHIJHPQRIJYIHYRIPaJLNM\IVN̂RJVYY]L̂V_]RJPHJPQRJzIHvR̂PUJR�̂RYPJM\̂QJILXQPMJVMJPQRaJQVWRJPHJYIĤRR̀MJHOJM\̂QJ
LNM\IVN̂RcJdQRJSTNRIJHIJbHNPIV̂PHIUJVMJVYYIHYILVPRUJMQV]]JIRe\LIRJMLKL]VIJTILPPRNJTVLWRIMJLNJOVWHIJHOJPQRJLǸLWL̀\V]MJ
VǸJRNPLPLRMJL̀RNPLOLR̀JV_HWRJOIHKJPQRJwÎQLPR̂PUJwÎQLPR̂P�MĴHNM\]PVNPMUJ�RYVIVPRJbHNPIV̂PHIMUJM\_̂HNPIV̂PHIMUJVǸJ
M\_�M\_̂HNPIV̂PHIMcJdQRJYH]L̂LRMJHOJLNM\IVN̂RJY\ÎQVMR̀JVǸJKVLNPVLNR̀J_aJRV̂QJYRIMHNJHIJRNPLPaJVXIRRLNXJPHJTVLWRJ
]̂VLKMJY\IM\VNPJPHJPQLMJMR̂PLHNJ��c�c�JMQV]]JNHPJYIHQL_LPJPQLMJTVLWRIJHOJM\_IHXVPLHNcJdQLMJTVLWRIJHOJM\_IHXVPLHNJMQV]]J_RJ
ROOR̂PLWRJVMJPHJVJYRIMHNJHIJRNPLPaJ���JRWRNJPQH\XQJPQVPJYRIMHNJHIJRNPLPaJTH\]̀JHPQRITLMRJQVWRJVJ̀\PaJHOJLǸRKNLOL̂VPLHNUJ
ĤNPIV̂P\V]JHIJHPQRITLMRUJ���JRWRNJPQH\XQJPQVPJYRIMHNJHIJRNPLPaJ̀L̀JNHPJYVaJPQRJLNM\IVN̂RJYIRKL\KJ̀LIR̂P]aJHIJLǸLIR̂P]aUJ
HIJ���JTQRPQRIJHIJNHPJPQRJYRIMHNJHIJRNPLPaJQV̀JVNJLNM\IV_]RJLNPRIRMPJLNJPQRJ̀VKVXR̀JYIHYRIPac

fghhi�ijJ�OJ̀\ILNXJPQRJzIHvR̂PĴHNMPI\̂PLHNJYRILH̀JPQRJSTNRIJLNM\IRMJYIHYRIPLRMUJIRV]JHIJYRIMHNV]JHIJ_HPQUJVPJHIJV̀vV̂RNPJ
PHJPQRJMLPRJ_aJYIHYRIPaJLNM\IVN̂RJ\ǸRIJYH]L̂LRMJMRYVIVPRJOIHKJPQHMRJLNM\ILNXJPQRJzIHvR̂PUJHIJLOJVOPRIJOLNV]JYVaKRNPJ
YIHYRIPaJLNM\IVN̂RJLMJPHJ_RJYIHWL̀R̀JHNJPQRĴHKY]RPR̀JzIHvR̂PJPQIH\XQJVJYH]L̂aJHIJYH]L̂LRMJHPQRIJPQVNJPQHMRJLNM\ILNXJPQRJ
zIHvR̂PJ̀\ILNXJPQRĴHNMPI\̂PLHNJYRILH̀UJPHJPQRJR�PRNPJYRIKLMML_]RJ_aJM\̂QJYH]L̂LRMUJPQRJSTNRIJTVLWRMJV]]JILXQPMJLNJ
V̂ ĤÌVN̂RJTLPQJPQRJPRIKMJHOJ�R̂PLHNJ��c�c�JOHIJ̀VKVXRMĴV\MR̀J_aJOLIRJHIJHPQRIĴV\MRMJHOJ]HMMĴHWRIR̀J_aJPQLMJMRYVIVPRJ
YIHYRIPaJLNM\IVN̂Rc

fghhi�g �qqg��g¡qn¢g£sq|mnqqgrm~noos�~|�m¢gtm�g¤n}t�g|mg��¥�}n~|�mgrmqsotmun
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GHIJKLMINOJPQJQHIJKLMINRSJTUQVTMOJWPXJUYNZHPSIJPM[JWPVMQPVMJVMSYNPMZIJQHPQJLV\\JUNTQIZQJQHIJKLMINJP]PVMSQJ\TSSJT̂J
YSIJT̂JQHIJKLMINRSJUNTUINQXOJTNJQHIJVMP_V\VQXJQTJZTM[YZQJMTNWP\JTUINPQVTMSOJ[YIJQTĴVNIJTNJTQHINJZPYSISJT̂J\TSS̀JGHIJ
KLMINJLPVaISJP\\JNV]HQSJT̂JPZQVTMJP]PVMSQJQHIJbTMQNPZQTNJPM[JcNZHVQIZQĴTNJ\TSSJT̂JYSIJT̂JQHIJKLMINRSJUNTUINQXOJ[YIJQTJ
V̂NIJTNJTQHINJHPdPN[SJHTLIaINJZPYSI[̀

effghijklmnopqroisrkitqoouqpqroivwixrnmyqkizvnn
eiffghgfJcJ\TSSJVMSYNI[JYM[INJQHIJUNTUINQXJVMSYNPMZIJNI{YVNI[J_XJQHIJc]NIIWIMQJSHP\\J_IJP[|YSQI[J_XJQHIJKLMINJPSJ
V̂[YZVPNXJPM[JWP[IJUPXP_\IJQTJQHIJKLMINJPSĴV[YZVPNXĴTNJQHIJVMSYNI[SOJPSJQHIVNJVMQINISQSJWPXJPUUIPNOJSY_|IZQJQTJ
NI{YVNIWIMQSJT̂JPMXJPUU\VZP_\IJWTNQ]P]IIJZ\PYSIJPM[JT̂J}IZQVTMJ~~̀�̀�̀JGHIJKLMINJSHP\\JUPXJQHIJcNZHVQIZQJPM[J
bTMQNPZQTNJQHIVNJ|YSQJSHPNISJT̂JVMSYNPMZIJUNTZII[SJNIZIVaI[J_XJQHIJKLMINOJPM[J_XJPUUNTUNVPQIJP]NIIWIMQSJQHIJcNZHVQIZQJ
PM[JbTMQNPZQTNJSHP\\JWP�IJUPXWIMQSJQTJQHIVNJZTMSY\QPMQSJPM[J}Y_ZTMQNPZQTNSJVMJSVWV\PNJWPMMIǸ

eiffghg�J�NVTNJQTJSIQQ\IWIMQJT̂JPMJVMSYNI[J\TSSOJQHIJKLMINJSHP\\JMTQV̂XJQHIJbTMQNPZQTNJT̂JQHIJQINWSJT̂JQHIJUNTUTSI[J
SIQQ\IWIMQJPSJLI\\JPSJQHIJUNTUTSI[JP\\TZPQVTMJT̂JQHIJVMSYNPMZIJUNTZII[S̀JGHIJbTMQNPZQTNJSHP\\JHPaIJ~�J[PXSĴNTWJNIZIVUQJ
T̂JMTQVZIJQTJT_|IZQJQTJQHIJUNTUTSI[JSIQQ\IWIMQJTNJP\\TZPQVTMJT̂JQHIJUNTZII[S̀J�̂JQHIJbTMQNPZQTNJ[TISJMTQJT_|IZQOJQHIJ
KLMINJSHP\\JSIQQ\IJQHIJ\TSSJPM[JQHIJbTMQNPZQTNJSHP\\J_IJ_TYM[J_XJQHIJSIQQ\IWIMQJPM[JP\\TZPQVTM̀J�UTMJNIZIVUQOJQHIJKLMINJ
SHP\\J[IUTSVQJQHIJVMSYNPMZIJUNTZII[SJVMJPJSIUPNPQIJPZZTYMQJPM[JWP�IJQHIJPUUNTUNVPQIJ[VSQNV_YQVTMS̀JGHINIP̂QINOJV̂JMTJ
TQHINJP]NIIWIMQJVSJWP[IJTNJQHIJKLMINJ[TISJMTQJQINWVMPQIJQHIJbTMQNPZQĴTNJZTMaIMVIMZIOJQHIJKLMINJPM[JbTMQNPZQTNJ
SHP\\JI�IZYQIJPJbHPM]IJKN[INĴTNJNIZTMSQNYZQVTMJT̂JQHIJ[PWP]I[JTNJ[ISQNTXI[J�TN�JVMJQHIJPWTYMQJP\\TZPQI[ĴTNJQHPQJ
UYNUTSÌJ�̂JQHIJbTMQNPZQTNJQVWI\XJT_|IZQSJQTJIVQHINJQHIJQINWSJT̂JQHIJUNTUTSI[JSIQQ\IWIMQJTNJQHIJP\\TZPQVTMJT̂JQHIJ
UNTZII[SOJQHIJKLMINJWPXJUNTZII[JQTJSIQQ\IJQHIJVMSYNI[J\TSSOJPM[JPMXJ[VSUYQIJ_IQLIIMJQHIJKLMINJPM[JbTMQNPZQTNJPNVSVM]J
TYQJT̂JQHIJSIQQ\IWIMQJTNJP\\TZPQVTMJT̂JQHIJUNTZII[SJSHP\\J_IJNIST\aI[JUYNSYPMQJQTJcNQVZ\IJ~�̀J�IM[VM]JNIST\YQVTMJT̂JPMXJ
[VSUYQIOJQHIJKLMINJWPXJVSSYIJPJbTMSQNYZQVTMJbHPM]IJ�VNIZQVaIĴTNJQHIJNIZTMSQNYZQVTMJT̂JQHIJ[PWP]I[JTNJ[ISQNTXI[J
�TN�̀

j��x�z�if�iii�������x��ij��i�������x��i��i����
eif�gfi�r�v�qy�r�ivwi�vy�
eif�gfgfJ�̂JPJUTNQVTMJT̂JQHIJ�TN�JVSJZTaINI[JZTMQNPNXJQTJQHIJcNZHVQIZQRSJNI{YISQJTNJQTJNI{YVNIWIMQSJSUIZV̂VZP\\XJ
I�UNISSI[JVMJQHIJbTMQNPZQJ�TZYWIMQSOJVQJWYSQOJV̂JNI{YISQI[JVMJLNVQVM]J_XJQHIJcNZHVQIZQOJ_IJYMZTaINI[ĴTNJQHIJcNZHVQIZQRSJ
I�PWVMPQVTMJPM[J_IJNIU\PZI[JPQJQHIJbTMQNPZQTNRSJI�UIMSIJLVQHTYQJZHPM]IJVMJQHIJbTMQNPZQJGVWÌ

eif�gfg�J�̂JPJUTNQVTMJT̂JQHIJ�TN�JHPSJ_IIMJZTaINI[JQHPQJQHIJcNZHVQIZQJHPSJMTQJSUIZV̂VZP\\XJNI{YISQI[JQTJI�PWVMIJUNVTNJQTJ
VQSJ_IVM]JZTaINI[OJQHIJcNZHVQIZQJWPXJNI{YISQJQTJSIIJSYZHJ�TN�JPM[JVQJSHP\\J_IJYMZTaINI[J_XJQHIJbTMQNPZQTǸJ�̂JSYZHJ
�TN�JVSJVMJPZZTN[PMZIJLVQHJQHIJbTMQNPZQJ�TZYWIMQSOJQHIJbTMQNPZQTNJSHP\\J_IJIMQVQ\I[JQTJPMJI{YVQP_\IJP[|YSQWIMQJQTJQHIJ
bTMQNPZQJ}YWJPM[JbTMQNPZQJGVWIJPSJWPXJ_IJPUUNTUNVPQÌJ�̂JSYZHJ�TN�JVSJMTQJVMJPZZTN[PMZIJLVQHJQHIJbTMQNPZQJ
�TZYWIMQSOJQHIJZTSQSJT̂JYMZTaINVM]JQHIJ�TN�OJPM[JQHIJZTSQJT̂JZTNNIZQVTMOJSHP\\J_IJPQJQHIJbTMQNPZQTNRSJI�UIMSÌ

eif�g�i�vyyq�o�vrivwi�vy�
eif�g�gfi�qwvyqitm�nosro�sui�vp�uqo�vr
GHIJbTMQNPZQTNJSHP\\JUNTWUQ\XJZTNNIZQJ�TN�JNI|IZQI[J_XJQHIJcNZHVQIZQJTNĴPV\VM]JQTJZTM̂TNWJQTJQHIJNI{YVNIWIMQSJT̂JQHIJ
bTMQNPZQJ�TZYWIMQSOJ[VSZTaINI[J_ÎTNIJ}Y_SQPMQVP\JbTWU\IQVTMJPM[JLHIQHINJTNJMTQĴP_NVZPQI[OJVMSQP\\I[JTNJZTWU\IQI[̀J
bTSQSJT̂JZTNNIZQVM]JSYZHJNI|IZQI[J�TN�OJVMZ\Y[VM]JP[[VQVTMP\JQISQVM]JPM[JVMSUIZQVTMSOJQHIJZTSQJT̂JYMZTaINVM]JPM[J
NIU\PZIWIMQOJPM[JZTWUIMSPQVTMĴTNJQHIJcNZHVQIZQRSJSINaVZISJPM[JI�UIMSISJWP[IJMIZISSPNXJQHINI_XOJSHP\\J_IJPQJQHIJ
bTMQNPZQTNRSJI�UIMSÌ

eif�g�g�ijwoqyitm�nosro�sui�vp�uqo�vr
eif�g�g�gfJ�MJP[[VQVTMJQTJQHIJbTMQNPZQTNRSJT_\V]PQVTMSJYM[INJ}IZQVTMJ�̀�OJV̂OJLVQHVMJTMIJXIPNJP̂QINJQHIJ[PQIJT̂J}Y_SQPMQVP\J
bTWU\IQVTMJT̂JQHIJ�TN�JTNJ[ISV]MPQI[JUTNQVTMJQHINIT̂JTNJP̂QINJQHIJ[PQIĴTNJZTWWIMZIWIMQJT̂JLPNNPMQVISJISQP_\VSHI[J
YM[INJ}IZQVTMJ ̀ ̀~OJTNJ_XJQINWSJT̂JPMXJPUU\VZP_\IJSUIZVP\JLPNNPMQXJNI{YVNI[J_XJQHIJbTMQNPZQJ�TZYWIMQSOJPMXJT̂JQHIJ
�TN�JVSĴTYM[JQTJ_IJMTQJVMJPZZTN[PMZIJLVQHJQHIJNI{YVNIWIMQSJT̂JQHIJbTMQNPZQJ�TZYWIMQSOJQHIJbTMQNPZQTNJSHP\\JZTNNIZQJVQJ
UNTWUQ\XJP̂QINJNIZIVUQJT̂JMTQVZIĴNTWJQHIJKLMINJQTJ[TJSTOJYM\ISSJQHIJKLMINJHPSJUNIaVTYS\XJ]VaIMJQHIJbTMQNPZQTNJPJ
LNVQQIMJPZZIUQPMZIJT̂JSYZHJZTM[VQVTM̀JGHIJKLMINJSHP\\J]VaIJSYZHJMTQVZIJUNTWUQ\XJP̂QINJ[VSZTaINXJT̂JQHIJZTM[VQVTM̀J
�YNVM]JQHIJTMI¡XIPNJUINVT[ĴTNJZTNNIZQVTMJT̂J�TN�OJV̂JQHIJKLMINĴPV\SJQTJMTQV̂XJQHIJbTMQNPZQTNJPM[J]VaIJQHIJbTMQNPZQTNJ
PMJTUUTNQYMVQXJQTJWP�IJQHIJZTNNIZQVTMOJQHIJKLMINJLPVaISJQHIJNV]HQSJQTJNI{YVNIJZTNNIZQVTMJ_XJQHIJbTMQNPZQTNJPM[JQTJWP�IJ
PJZ\PVWĴTNJ_NIPZHJT̂JLPNNPMQX̀J�̂JQHIJbTMQNPZQTNĴPV\SJQTJZTNNIZQJMTMZTM̂TNWVM]J�TN�JLVQHVMJPJNIPSTMP_\IJQVWIJ[YNVM]J
QHPQJUINVT[JP̂QINJNIZIVUQJT̂JMTQVZIĴNTWJQHIJKLMINJTNJcNZHVQIZQOJQHIJKLMINJWPXJZTNNIZQJVQJVMJPZZTN[PMZIJLVQHJ
}IZQVTMJ�̀�̀
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HIJKLKLKLKMNOPMQRPSTPUVMWPVXQYMZQVM[QVVP[\XQRMQZM]QV̂M_OÙ̀MaPMPb\PRYPYMcX\OMVP_WP[\M\QMWQV\XQR_MQZM]QV̂MZXV_\M
WPVZQVdPYMUZ\PVMefa_\UR\XÙMgQdẀP\XQRMaTM\OPMWPVXQYMQZM\XdPMaP\cPPRMefa_\UR\XÙMgQdẀP\XQRMURYM\OPMU[\fÙM
[QdẀP\XQRMQZM\OU\MWQV\XQRMQZM\OPM]QV̂h

HIJKLKLKLiMNOPMQRPSTPUVMWPVXQYMZQVM[QVVP[\XQRMQZM]QV̂M_OÙ̀MRQ\MaPMPb\PRYPYMaTM[QVVP[\XjPM]QV̂MWPVZQVdPYMaTM\OPM
gQR\VU[\QVMWfV_fUR\M\QM\OX_MeP[\XQRMklhlh

HIJKLKLiMNOPMgQR\VU[\QVM_OÙ̀MVPdQjPMZVQdM\OPM_X\PMWQV\XQR_MQZM\OPM]QV̂M\OU\MUVPMRQ\MXRMU[[QVYUR[PMcX\OM\OPM
VPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_MURYMUVPMRPX\OPVM[QVVP[\PYMaTM\OPMgQR\VU[\QVMRQVMU[[PW\PYMaTM\OPMocRPVh

HIJKLKLpMNOPMgQR\VU[\QVM_OÙ̀MaPUVM\OPM[Q_\MQZM[QVVP[\XRqMYP_\VQTPYMQVMYUdUqPYM[QR_\Vf[\XQRMQZM\OPMocRPVMQVMePWUVU\PM
gQR\VU[\QV_rMcOP\OPVM[QdẀP\PYMQVMWUV\XÙ̀TM[QdẀP\PYrM[Uf_PYMaTM\OPMgQR\VU[\QVs_M[QVVP[\XQRMQVMVPdQjÙMQZM]QV̂M\OU\M
X_MRQ\MXRMU[[QVYUR[PMcX\OM\OPMVPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_h

HIJKLKLtMuQ\OXRqM[QR\UXRPYMXRM\OX_MeP[\XQRMklhlM_OÙ̀MaPM[QR_\VfPYM\QMP_\UàX_OMUMWPVXQYMQZM̀XdX\U\XQRMcX\OMVP_WP[\M\QM
Q\OPVMQàXqU\XQR_M\OPMgQR\VU[\QVMOU_MfRYPVM\OPMgQR\VU[\MnQ[fdPR\_hMv_\UàX_OdPR\MQZM\OPMQRPSTPUVMWPVXQYMZQVM
[QVVP[\XQRMQZM]QV̂MU_MYP_[VXaPYMXRMeP[\XQRMklhlhlMVP̀U\P_MQR̀TM\QM\OPM_WP[XZX[MQàXqU\XQRMQZM\OPMgQR\VU[\QVM\QM[QVVP[\M\OPM
]QV̂rMURYMOU_MRQMVP̀U\XQR_OXWM\QM\OPM\XdPMcX\OXRMcOX[OM\OPMQàXqU\XQRM\QM[QdẀTMcX\OM\OPMgQR\VU[\MnQ[fdPR\_MdUTMaPM
_QfqO\M\QMaPMPRZQV[PYrMRQVM\QM\OPM\XdPMcX\OXRMcOX[OMWVQ[PPYXRq_MdUTMaPM[QddPR[PYM\QMP_\UàX_OM\OPMgQR\VU[\QVs_M
X̀UaX̀X\TMcX\OMVP_WP[\M\QM\OPMgQR\VU[\QVs_MQàXqU\XQR_MQ\OPVM\OURM_WP[XZX[Ù̀TM\QM[QVVP[\M\OPM]QV̂h

HIJKLiIwxxyz{|}xyI~�I�~}x~}�~���}�I�~��
�ZM\OPMocRPVMWVPZPV_M\QMU[[PW\M]QV̂M\OU\MX_MRQ\MXRMU[[QVYUR[PMcX\OM\OPMVPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_rM\OPM
ocRPVMdUTMYQM_QMXR_\PUYMQZMVPmfXVXRqMX\_MVPdQjÙMURYM[QVVP[\XQRrMXRMcOX[OM[U_PM\OPMgQR\VU[\MefdMcX̀̀MaPMVPYf[PYMU_M
UWWVQWVXU\PMURYMPmfX\UàPhMef[OMUY�f_\dPR\M_OÙ̀MaPMPZZP[\PYMcOP\OPVMQVMRQ\MZXRÙMWUTdPR\MOU_MaPPRMdUYPh

w������IJiIII�������w�����I����������
HIJiLJI�~�y�}�}�I�|�
NOPMgQR\VU[\M_OÙ̀MaPMqQjPVRPYMaTM\OPM̀UcMQZM\OPMẀU[PMcOPVPM\OPM�VQ�P[\MX_M̀Q[U\PYrMPb[̀fYXRqM\OU\M�fVX_YX[\XQRs_M
[OQX[PMQZM̀UcMVf̀P_hM�ZM\OPMWUV\XP_MOUjPM_P̀P[\PYMUVaX\VU\XQRMU_M\OPMdP\OQYMQZMaXRYXRqMYX_Wf\PMVP_Q̀f\XQRrM\OPM�PYPVÙM
�VaX\VU\XQRM�[\M_OÙ̀MqQjPVRMeP[\XQRMk�h�h

HIJiLKI��xxy��~��I|}�Iw����}�
HIJiLKLJMNOPMocRPVMURYMgQR\VU[\QVMVP_WP[\XjP̀TMaXRYM\OPd_P̀jP_rM\OPXVMWUV\RPV_rM_f[[P__QV_rMU__XqR_rMURYM̀PqÙM
VPWVP_PR\U\XjP_M\QM[QjPRUR\_rMUqVPPdPR\_rMURYMQàXqU\XQR_M[QR\UXRPYMXRM\OPMgQR\VU[\MnQ[fdPR\_hMvb[PW\MU_MWVQjXYPYMXRM
eP[\XQRMk hlhlrMRPX\OPVMWUV\TM\QM\OPMgQR\VU[\M_OÙ̀MU__XqRM\OPMgQR\VU[\MU_MUMcOQ̀PMcX\OQf\McVX\\PRM[QR_PR\MQZM\OPMQ\OPVhM
�ZMPX\OPVMWUV\TMU\\PdW\_M\QMdÛPMURMU__XqRdPR\McX\OQf\M_f[OM[QR_PR\rM\OU\MWUV\TM_OÙ̀MRPjPV\OP̀P__MVPdUXRM̀PqÙ̀TM
VP_WQR_XàPMZQVMÙ̀MQàXqU\XQR_MfRYPVM\OPMgQR\VU[\h

HIJiLKLKMNOPMocRPVMdUTrMcX\OQf\M[QR_PR\MQZM\OPMgQR\VU[\QVrMU__XqRM\OPMgQR\VU[\M\QMUM̀PRYPVMWVQjXYXRqM[QR_\Vf[\XQRM
ZXRUR[XRqMZQVM\OPM�VQ�P[\rMXZM\OPM̀PRYPVMU__fdP_M\OPMocRPVs_MVXqO\_MURYMQàXqU\XQR_MfRYPVM\OPMgQR\VU[\MnQ[fdPR\_hMNOPM
gQR\VU[\QVM_OÙ̀MPbP[f\PMÙ̀M[QR_PR\_MVPU_QRUàTMVPmfXVPYM\QMZU[X̀X\U\PM\OPMU__XqRdPR\h

HIJiLiI���¡{�I|}�I�y�y��y�
HIJiLiLJMnf\XP_MURYMQàXqU\XQR_MXdWQ_PYMaTM\OPMgQR\VU[\MnQ[fdPR\_MURYMVXqO\_MURYMVPdPYXP_MUjUX̀UàPM\OPVPfRYPVM
_OÙ̀MaPMXRMUYYX\XQRM\QMURYMRQ\MUM̀XdX\U\XQRMQZMYf\XP_rMQàXqU\XQR_rMVXqO\_rMURYMVPdPYXP_MQ\OPVcX_PMXdWQ_PYMQVMUjUX̀UàPM
aTM̀Uch

HIJiLiLKMuQMU[\XQRMQVMZUX̀fVPM\QMU[\MaTM\OPMocRPVrM�V[OX\P[\rMQVMgQR\VU[\QVM_OÙ̀M[QR_\X\f\PMUMcUXjPVMQZMUMVXqO\MQVMYf\TM
UZZQVYPYM\OPdMfRYPVM\OPMgQR\VU[\rMRQVM_OÙ̀M_f[OMU[\XQRMQVMZUX̀fVPM\QMU[\M[QR_\X\f\PMUWWVQjÙMQZMQVMU[mfXP_[PR[PMXRMUM
aVPU[OM\OPVPfRYPVrMPb[PW\MU_MdUTMaPM_WP[XZX[Ù̀TMUqVPPYMfWQRMXRMcVX\XRqh

HIJiLpI�y�{�I|}�I�}�zyx{�~}�
HIJiLpLJMNP_\_rMXR_WP[\XQR_rMURYMUWWVQjÙ_MQZMWQV\XQR_MQZM\OPM]QV̂M_OÙ̀MaPMdUYPMU_MVPmfXVPYMaTM\OPMgQR\VU[\M
nQ[fdPR\_MURYMaTMUWẀX[UàPM̀Uc_rM_\U\f\P_rMQVYXRUR[P_rM[QYP_rMVf̀P_rMURYMVPqf̀U\XQR_MQVM̀UcZf̀MQVYPV_MQZMWfàX[M
Uf\OQVX\XP_hM¢R̀P__MQ\OPVcX_PMWVQjXYPYrM\OPMgQR\VU[\QVM_OÙ̀MdÛPMUVVURqPdPR\_MZQVM_f[OM\P_\_rMXR_WP[\XQR_rMURYM
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HIIJKLHMNOPQRSOHTOQTUVIVTUVTRORVNRQTWOMHXKJHRKJYOKJOVTRQRYOHZZVIRHXMVORKORSVO[PTVJ\OKJOPQRSORSVOHIIJKIJQHRVOI]XMQZO
H]RSKJQRY\OHTUONSHMMOXVHJOHMMOJVMHRVUOZKNRNOK̂ORVNRN\OQTNIVZRQKTN\OHTUOHIIJKLHMN_ÒSVOaKTRJHZRKJONSHMMOWQLVORSVObJZSQRVZRO
RQcVMYOTKRQZVOK̂OPSVTOHTUOPSVJVORVNRNOHTUOQTNIVZRQKTNOHJVORKOXVOcHUVONKORSHRORSVObJZSQRVZROcHYOXVOIJVNVTRÔKJON]ZSO
IJKZVU]JVN_ÒSVO[PTVJONSHMMOXVHJOZKNRNOK̂ORVNRN\OQTNIVZRQKTN\OKJOHIIJKLHMNORSHROUKOTKROXVZKcVOJVd]QJVcVTRNO]TRQMOĤRVJO
XQUNOHJVOJVZVQLVUOKJOTVWKRQHRQKTNOZKTZM]UVU_ÒSVO[PTVJONSHMMOUQJVZRMYOHJJHTWVOHTUOIHYÔKJORVNRN\OQTNIVZRQKTN\OKJO
HIIJKLHMNOPSVJVOX]QMUQTWOZKUVNOKJOHIIMQZHXMVOMHPNOKJOJVW]MHRQKTNONKOJVd]QJV_

efghijikOl̂ORSVObJZSQRVZR\O[PTVJ\OKJOI]XMQZOH]RSKJQRQVNOSHLQTWOm]JQNUQZRQKTOUVRVJcQTVORSHROIKJRQKTNOK̂ORSVOnKJoOJVd]QJVO
HUUQRQKTHMORVNRQTW\OQTNIVZRQKT\OKJOHIIJKLHMOTKROQTZM]UVUO]TUVJOpVZRQKTOqr_s_q\ORSVObJZSQRVZROPQMM\O]IKTOPJQRRVTO
H]RSKJQtHRQKTÔJKcORSVO[PTVJ\OQTNRJ]ZRORSVOaKTRJHZRKJORKOcHoVOHJJHTWVcVTRNÔKJON]ZSOHUUQRQKTHMORVNRQTW\OQTNIVZRQKT\OKJO
HIIJKLHM\OXYOHTOVTRQRYOHZZVIRHXMVORKORSVO[PTVJ\OHTUORSVOaKTRJHZRKJONSHMMOWQLVORQcVMYOTKRQZVORKORSVObJZSQRVZROK̂OPSVTO
HTUOPSVJVORVNRNOHTUOQTNIVZRQKTNOHJVORKOXVOcHUVONKORSHRORSVObJZSQRVZROcHYOXVOIJVNVTRÔKJON]ZSOIJKZVU]JVN_Op]ZSOZKNRN\O
VuZVIROHNOIJKLQUVUOQTOpVZRQKTOqr_s_r\ONSHMMOXVOHRORSVO[PTVJvNOVuIVTNV_

efghijihfl̂OIJKZVU]JVNÔKJORVNRQTW\OQTNIVZRQKT\OKJOHIIJKLHMO]TUVJOpVZRQKTNOqr_s_qOHTUOqr_s_wOJVLVHMÔHQM]JVOK̂ORSVO
IKJRQKTNOK̂ORSVOnKJoORKOZKcIMYOPQRSOJVd]QJVcVTRNOVNRHXMQNSVUOXYORSVOaKTRJHZROxKZ]cVTRN\OHMMOZKNRNOcHUVOTVZVNNHJYOXYO
N]ZSÔHQM]JV\OQTZM]UQTWORSKNVOK̂OJVIVHRVUOIJKZVU]JVNOHTUOZKcIVTNHRQKTÔKJORSVObJZSQRVZRvNONVJLQZVNOHTUOVuIVTNVN\ONSHMMO
XVOHRORSVOaKTRJHZRKJvNOVuIVTNV_

efghijijOyVd]QJVUOZVJRQ̂QZHRVNOK̂ORVNRQTW\OQTNIVZRQKT\OKJOHIIJKLHMONSHMM\O]TMVNNOKRSVJPQNVOJVd]QJVUOXYORSVOaKTRJHZRO
xKZ]cVTRN\OXVONVZ]JVUOXYORSVOaKTRJHZRKJOHTUOIJKcIRMYOUVMQLVJVUORKORSVObJZSQRVZR_

efghijizOl̂ORSVObJZSQRVZROQNORKOKXNVJLVORVNRN\OQTNIVZRQKTN\OKJOHIIJKLHMNOJVd]QJVUOXYORSVOaKTRJHZROxKZ]cVTRN\ORSVO
bJZSQRVZROPQMMOUKONKOIJKcIRMYOHTU\OPSVJVOIJHZRQZHXMV\OHRORSVOTKJcHMOIMHZVOK̂ORVNRQTW_

efghiji{f̀VNRNOKJOQTNIVZRQKTNOZKTU]ZRVUOI]JN]HTRORKORSVOaKTRJHZROxKZ]cVTRNONSHMMOXVOcHUVOIJKcIRMYORKOHLKQUO
]TJVHNKTHXMVOUVMHYOQTORSVOnKJo_

efghizf|}~����~
�HYcVTRNOU]VOHTUO]TIHQUO]TUVJORSVOaKTRJHZROxKZ]cVTRNONSHMMOXVHJOQTRVJVNRÔJKcORSVOUHRVOIHYcVTROQNOU]VOHRORSVOJHRVORSVO
IHJRQVNOHWJVVO]IKTOQTOPJQRQTWOKJ\OQTORSVOHXNVTZVORSVJVK̂\OHRORSVOMVWHMOJHRVOIJVLHQMQTWÔJKcORQcVORKORQcVOHRORSVOIMHZVOPSVJVO
RSVO�JKmVZROQNOMKZHRVU_

���|���fgjfff����|���|��f��f�������|��f��f���f��������
efgjigf�����}�~��}f��f~��f��}~���~��
efgjigigÒSVOaKTRJHZRKJOcHYORVJcQTHRVORSVOaKTRJHZROQ̂ORSVOnKJoOQNONRKIIVUÔKJOHOIVJQKUOK̂Or�OZKTNVZ]RQLVOUHYNORSJK]WSO
TKOHZROKJÔH]MROK̂ORSVOaKTRJHZRKJ\OHOp]XZKTRJHZRKJ\OHOp]X�N]XZKTRJHZRKJ\ORSVQJOHWVTRNOKJOVcIMKYVVN\OKJOHTYOKRSVJOIVJNKTNO
KJOVTRQRQVNOIVĴKJcQTWOIKJRQKTNOK̂ORSVOnKJo\ÔKJOHTYOK̂ORSVÔKMMKPQTWOJVHNKTN�

ig lNN]HTZVOK̂OHTOKJUVJOK̂OHOZK]JROKJOKRSVJOI]XMQZOH]RSKJQRYOSHLQTWOm]JQNUQZRQKTORSHROJVd]QJVNOHMMOnKJoORKOXVO
NRKIIVU�

ik bTOHZROK̂OWKLVJTcVTR\ON]ZSOHNOHOUVZMHJHRQKTOK̂OTHRQKTHMOVcVJWVTZY\ORSHROJVd]QJVNOHMMOnKJoORKOXVO
NRKIIVU�

ih �VZH]NVORSVObJZSQRVZROSHNOTKROQNN]VUOHOaVJRQ̂QZHRVÔKJO�HYcVTROHTUOSHNOTKROTKRQ̂QVUORSVOaKTRJHZRKJOK̂ORSVO
JVHNKTÔKJOPQRSSKMUQTWOZVJRQ̂QZHRQKTOHNOIJKLQUVUOQTOpVZRQKTO�_s_q\OKJOXVZH]NVORSVO[PTVJOSHNOTKROcHUVO
IHYcVTROKTOHOaVJRQ̂QZHRVÔKJO�HYcVTROPQRSQTORSVORQcVONRHRVUOQTORSVOaKTRJHZROxKZ]cVTRN�OKJ

ij S̀VO[PTVJOSHNÔHQMVUORKÔ]JTQNSORKORSVOaKTRJHZRKJOJVHNKTHXMVOVLQUVTZVOHNOJVd]QJVUOXYOpVZRQKTOw_w_

efgjigikÒSVOaKTRJHZRKJOcHYORVJcQTHRVORSVOaKTRJHZROQ̂\ORSJK]WSOTKOHZROKJÔH]MROK̂ORSVOaKTRJHZRKJ\OHOp]XZKTRJHZRKJ\OHO
p]X�N]XZKTRJHZRKJ\ORSVQJOHWVTRNOKJOVcIMKYVVN\OKJOHTYOKRSVJOIVJNKTNOKJOVTRQRQVNOIVĴKJcQTWOIKJRQKTNOK̂ORSVOnKJo\O
JVIVHRVUON]NIVTNQKTN\OUVMHYN\OKJOQTRVJJ]IRQKTNOK̂ORSVOVTRQJVOnKJoOXYORSVO[PTVJOHNOUVNZJQXVUOQTOpVZRQKTOqs_r\OZKTNRQR]RVO
QTORSVOHWWJVWHRVOcKJVORSHTOq��OIVJZVTROK̂ORSVORKRHMOT]cXVJOK̂OUHYNONZSVU]MVUÔKJOZKcIMVRQKT\OKJOqw�OUHYNOQTOHTYO
r� �UHYOIVJQKU\OPSQZSVLVJOQNOMVNN_

efgjigihOl̂OKTVOK̂ORSVOJVHNKTNOUVNZJQXVUOQTOpVZRQKTOqs_q_qOKJOqs_q_wOVuQNRN\ORSVOaKTRJHZRKJOcHY\O]IKTONVLVTOUHYNvOTKRQZVO
RKORSVO[PTVJOHTUObJZSQRVZR\ORVJcQTHRVORSVOaKTRJHZROHTUOJVZKLVJÔJKcORSVO[PTVJOIHYcVTRÔKJOnKJoOVuVZ]RVU\OHNOPVMMOHNO
JVHNKTHXMVOKLVJSVHUOHTUOIJK̂QROKTOnKJoOTKROVuVZ]RVU\OHTUOZKNRNOQTZ]JJVUOXYOJVHNKTOK̂ON]ZSORVJcQTHRQKT_O



�����

�

����	
��
������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+����
����%����(�������
,����������( -�*�
����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
��
���(-�%�����%&�
%�/(�
,�+���
�
����%����(�������
,����������(��+��(�&
��
����0%(���
&���&�%����1�"1����+�
����2�!2���3���&���4�&���5
�3��3�3$��#�0������6����(�
����2�"2���3 ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��7��
���(��
�'� �%�&�
%��
�'��8���(�&����%��
�&%����0�������������
���%���	
��
���(9�+��
(�
,�:��)�����+
����
����
��������)�
'%��
�( �
�7
%�'�&
���,
;%�%�
���%��(��

�
<=>?@AB�>=C� D�3��$�"#$�E

FG

HIJKLJLKMNOMPQRMSTUVMWXMXPTYYRZMOTUM[MYRUWTZMTOM\]M̂T_XR̂ P̀WaRMZ[bXMPQUT̀cQM_TM[̂PMTUMO[̀dPMTOMPQRMeT_PU[̂PTUfM[M
g̀ĥT_PU[̂PTUfM[Mg̀hiX̀ĥT_PU[̂PTUfMTUMPQRWUM[cR_PXMTUMRjYdTbRRXMTUM[_bMTPQRUMYRUXT_XMTUMR_PWPWRXMYRUOTUjW_cMYTUPWT_XM
TOMPQRMSTUVMhR̂[̀XRMPQRMkl_RUMQ[XMURYR[PRZdbMO[WdRZMPTMÒdOWddMPQRMkl_RUmXMThdWc[PWT_XM̀_ZRUMPQRMeT_PU[̂PMnT̂ j̀R_PXM
lWPQMURXYR̂PMPTMj[PPRUXMWjYTUP[_PMPTMPQRMYUTcURXXMTOMPQRMSTUVfMPQRMeT_PU[̂PTUMj[bfM̀YT_MXRaR_M[ZZWPWT_[dMZ[bXmM_TPŴRM
PTMPQRMkl_RUM[_ZMPQRMoÛQWPR̂PfMPRUjW_[PRMPQRMeT_PU[̂PM[_ZMUR̂TaRUMOUTjMPQRMkl_RUM[XMYUTaWZRZMW_MgR̂PWT_Mpqrprsr

HIJKLtIuvwxyz{|y}zI~�I|�vI��zvwI�}wI�{��v
HIJKLtLJM�QRMkl_RUMj[bMPRUjW_[PRMPQRMeT_PU[̂PMWOMPQRMeT_PU[̂PTU

LJ URYR[PRZdbMURÒXRXMTUMO[WdXMPTMX̀YYdbMR_T̀cQMYUTYRUdbMXVWddRZMlTUVRUXMTUMYUTYRUMj[PRUW[dX�
Lt O[WdXMPTMj[VRMY[bjR_PMPTMg̀ĥT_PU[̂PTUXMTUMX̀YYdWRUXMW_M[̂ T̂UZ[_̂RMlWPQMPQRMURXYR̂PWaRM[cURRjR_PXM

hRPlRR_MPQRMeT_PU[̂PTUM[_ZMPQRMg̀ĥT_PU[̂PTUXMTUMX̀YYdWRUX�
L� URYR[PRZdbMZWXURc[UZXM[YYdŴ[hdRMd[lXfMXP[P̀PRXfMTUZW_[_̂RXfM̂TZRXfMÙdRXM[_ZMURc̀d[PWT_XfMTUMd[lÒdM

TUZRUXMTOM[MỲhdŴM[̀PQTUWPb�MTU
LK TPQRUlWXRMWXMc̀WdPbMTOMX̀hXP[_PW[dMhUR[̂QMTOM[MYUTaWXWT_MTOMPQRMeT_PU[̂PMnT̂ j̀R_PXr

HIJKLtLtMSQR_M[_bMTOMPQRMUR[XT_XMZRX̂UWhRZMW_MgR̂PWT_Mpqr�rpMR�WXPfM[_ZM̀YT_M̂RUPWOŴ[PWT_MhbMPQRMoÛQWPR̂PMPQ[PM
X̀OOŴWR_PM̂[̀XRMR�WXPXMPTM�̀XPWObMX̀ Q̂M[̂PWT_fMPQRMkl_RUMj[bfMlWPQT̀PMYUR�̀ZŴRMPTM[_bMTPQRUMUWcQPXMTUMURjRZWRXMTOMPQRM
kl_RUM[_ZM[OPRUMcWaW_cMPQRMeT_PU[̂PTUM[_ZMPQRMeT_PU[̂PTUmXMX̀URPbfMWOM[_bfMXRaR_MZ[bXmM_TPŴRfMPRUjW_[PRMRjYdTbjR_PM
TOMPQRMeT_PU[̂PTUM[_ZMj[bfMX̀h�R̂PMPTM[_bMYUWTUMUWcQPXMTOMPQRMX̀URPb�

LJ ��̂d̀ZRMPQRMeT_PU[̂PTUMOUTjMPQRMXWPRM[_ZMP[VRMYTXXRXXWT_MTOM[ddMj[PRUW[dXfMR�̀WYjR_PfMPTTdXfM[_ZM
T̂_XPÙ̂ PWT_MR�̀WYjR_PM[_ZMj[̂QW_RUbMPQRURT_MTl_RZMhbMPQRMeT_PU[̂PTU�

Lt ô R̂YPM[XXWc_jR_PMTOMX̀ĥT_PU[̂PXMỲUX̀[_PMPTMgR̂PWT_M�rq�M[_Z
L� �W_WXQMPQRMSTUVMhbMlQ[PRaRUMUR[XT_[hdRMjRPQTZMPQRMkl_RUMj[bMZRRjMR�YRZWR_PrM�YT_MlUWPPR_MUR�̀RXPM

TOMPQRMeT_PU[̂PTUfMPQRMkl_RUMXQ[ddMÒU_WXQMPTMPQRMeT_PU[̂PTUM[MZRP[WdRZM[̂ T̂̀_PW_cMTOMPQRM̂TXPXMW_̂ ÙURZM
hbMPQRMkl_RUMW_MOW_WXQW_cMPQRMSTUVr

HIJKLtL�MSQR_MPQRMkl_RUMPRUjW_[PRXMPQRMeT_PU[̂PMOTUMT_RMTOMPQRMUR[XT_XMXP[PRZMW_MgR̂PWT_Mpqr�rpfMPQRMeT_PU[̂PTUMXQ[ddM
_TPMhRMR_PWPdRZMPTMUR̂RWaRMÒUPQRUMY[bjR_PM̀_PWdMPQRMSTUVMWXMOW_WXQRZr

HIJKLtLKMNOMPQRM̀_Y[WZMh[d[_̂RMTOMPQRMeT_PU[̂PMg̀jMR�̂RRZXM̂TXPXMTOMOW_WXQW_cMPQRMSTUVfMW_̂d̀ZW_cM̂TjYR_X[PWT_MOTUM
PQRMoÛQWPR̂PmXMXRUaŴRXM[_ZMR�YR_XRXMj[ZRM_R̂RXX[UbMPQRURhbfM[_ZMTPQRUMZ[j[cRXMW_̂ ÙURZMhbMPQRMkl_RUM[_ZM_TPM
R�YURXXdbMl[WaRZfMX̀ Q̂MR�̂RXXMXQ[ddMhRMY[WZMPTMPQRMeT_PU[̂PTUrMNOMX̀ Q̂M̂TXPXM[_ZMZ[j[cRXMR�̂RRZMPQRM̀_Y[WZMh[d[_̂RfM
PQRMeT_PU[̂PTUMXQ[ddMY[bMPQRMZWOORUR_̂RMPTMPQRMkl_RUrM�QRM[jT̀_PMPTMhRMY[WZMPTMPQRMeT_PU[̂PTUMTUMkl_RUfM[XMPQRM̂[XRM
j[bMhRfMXQ[ddMhRM̂RUPWOWRZMhbMPQRMN_WPW[dMnR̂WXWT_M�[VRUfM̀YT_M[YYdŴ[PWT_fM[_ZMPQWXMThdWc[PWT_MOTUMY[bjR_PMXQ[ddMX̀UaWaRM
PRUjW_[PWT_MTOMPQRMeT_PU[̂Pr

HIJKL�I����vz�y}zI~�I|�vI��zvwI�}wI�}z�vzyvz�v
HIJKL�LJM�QRMkl_RUMj[bfMlWPQT̀PM̂[̀XRfMTUZRUMPQRMeT_PU[̂PTUMW_MlUWPW_cMPTMX̀XYR_ZfMZRd[bMTUMW_PRUÙYPMPQRMSTUVfMW_M
lQTdRMTUMW_MY[UPMOTUMX̀ Q̂MYRUWTZMTOMPWjRM[XMPQRMkl_RUMj[bMZRPRUjW_Rr

HIJKL�LtM�QRMeT_PU[̂PMg̀jM[_ZMeT_PU[̂PM�WjRMXQ[ddMhRM[Z�̀XPRZMOTUMW_̂UR[XRXMW_MPQRM̂TXPM[_ZMPWjRM̂[̀XRZMhbM
X̀XYR_XWT_fMZRd[bfMTUMW_PRUÙYPWT_M̀_ZRUMgR̂PWT_MpqrsrprMoZ�̀XPjR_PMTOMPQRMeT_PU[̂PMg̀jMXQ[ddMW_̂d̀ZRMYUTOWPrM�TM
[Z�̀XPjR_PMXQ[ddMhRMj[ZRMPTMPQRMR�PR_P

LJ PQ[PMYRUOTUj[_̂RMWXfMl[XfMTUMlT̀dZMQ[aRMhRR_fMXTMX̀XYR_ZRZfMZRd[bRZfMTUMW_PRUÙYPRZfMhbM[_TPQRUM̂[̀XRM
OTUMlQŴQMPQRMeT_PU[̂PTUMWXMURXYT_XWhdR�MTU

Lt PQ[PM[_MR�̀WP[hdRM[Z�̀XPjR_PMWXMj[ZRMTUMZR_WRZM̀_ZRUM[_TPQRUMYUTaWXWT_MTOMPQRMeT_PU[̂Pr

HIJKLKIuvwxyz{|y}zI~�I|�vI��zvwI�}wI�}z�vzyvz�v
HIJKLKLJM�QRMkl_RUMj[bfM[PM[_bMPWjRfMPRUjW_[PRMPQRMeT_PU[̂PMOTUMPQRMkl_RUmXM̂T_aR_WR_̂RM[_ZMlWPQT̀PM̂[̀XRr

HIJKLKLtM�YT_MUR̂RWYPMTOM_TPŴRMOUTjMPQRMkl_RUMTOMX̀ Q̂MPRUjW_[PWT_MOTUMPQRMkl_RUmXM̂T_aR_WR_̂RfMPQRMeT_PU[̂PTUMXQ[dd
LJ R̂[XRMTYRU[PWT_XM[XMZWUR̂PRZMhbMPQRMkl_RUMW_MPQRM_TPŴR�
Lt P[VRM[̂PWT_XM_R̂RXX[UbfMTUMPQ[PMPQRMkl_RUMj[bMZWUR̂PfMOTUMPQRMYUTPR̂PWT_M[_ZMYURXRUa[PWT_MTOMPQRMSTUV�M

[_Z
L� R�̂RYPMOTUMSTUVMZWUR̂PRZMPTMhRMYRUOTUjRZMYUWTUMPTMPQRMROOR̂PWaRMZ[PRMTOMPRUjW_[PWT_MXP[PRZMW_MPQRM_TPŴRfM

PRUjW_[PRM[ddMR�WXPW_cMX̀ĥT_PU[̂PXM[_ZMỲÛQ[XRMTUZRUXM[_ZMR_PRUMW_PTM_TMÒUPQRUMX̀ĥT_PU[̂PXM[_ZM
ỲÛQ[XRMTUZRUXr
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HIJKLKLMNOPNQRSTNUVNSWQXNYTZ[\PRY\UPNVUZNYXTN]̂ PTZ_SNQUP̀TP\TPQTaNYXTN]̂ PTZNSXRbbNcRdNYXTNeUPYZRQYUZNVUZNfUZgN
cZUcTZbdNThTQWYTijNQUSYSN\PQWZZTiNkdNZTRSUPNUVNYXTNYTZ[\PRY\UPaN\PQbWi\PlNQUSYSNRYYZ\kWYRkbTNYUNYTZ[\PRY\UPNUVN
mWkQUPYZRQYSjNRPiNYXTNYTZ[\PRY\UPNVTTaN\VNRPdaNSTYNVUZYXN\PNYXTNnlZTT[TPYo

pqrstuvIJwIIItupsxyIpz{I{sy|}rvy
HIJwLJIt~����I
HIJwLJLJI{���������
nNebR\[N\SNRNiT[RPiNUZNRSSTZY\UPNkdNUPTNUVNYXTNcRZY\TSNSTTg\PlaNRSNRN[RYYTZNUVNZ\lXYaNcRd[TPYNUVN[UPTdaNRNQXRPlTN\PNYXTN
eUPYZRQYN�\[TaNUZNUYXTZNZTb\TVN̂\YXNZTScTQYNYUNYXTNYTZ[SNUVNYXTNeUPYZRQYoN�XTNYTZ[N�ebR\[�NRbSUN\PQbWiTSNUYXTZNi\ScWYTSN
RPiN[RYYTZSN\PN�WTSY\UPNkTŶTTPNYXTN]̂ PTZNRPiNeUPYZRQYUZNRZ\S\PlNUWYNUVNUZNZTbRY\PlNYUNYXTNeUPYZRQYoN�XTNZTScUPS\k\b\YdN
YUNSWkSYRPY\RYTNebR\[SNSXRbbNZTSYN̂\YXNYXTNcRZYdN[Rg\PlNYXTNebR\[oN�X\SNmTQY\UPN��o�o�NiUTSNPUYNZT�W\ZTNYXTN]̂ PTZNYUN
V\bTNRNebR\[N\PNUZiTZNYUN\[cUSTNb\�W\iRYTiNiR[RlTSN\PNRQQUZiRPQTN̂\YXNYXTNeUPYZRQYN�UQW[TPYSo

HIJwLJL�Ir���Iu�����I��It~����
�XTN]̂ PTZNRPiNeUPYZRQYUZNSXRbbNQU[[TPQTNRbbNebR\[SNRPiNQRWSTSNUVNRQY\UPNRlR\PSYNYXTNUYXTZNRPiNRZ\S\PlNUWYNUVNUZN
ZTbRYTiNYUNYXTNeUPYZRQYaN̂XTYXTZN\PNQUPYZRQYaNYUZYaNkZTRQXNUVN̂RZZRPYdNUZNUYXTẐ\STaN\PNRQQUZiRPQTN̂\YXNYXTNZT�W\ZT[TPYSN
UVNYXTNk\Pi\PlNi\ScWYTNZTSUbWY\UPN[TYXUiNSTbTQYTiN\PNYXTNnlZTT[TPYNRPiN̂\YX\PNYXTNcTZ\UiNScTQ\V\TiNkdNRccb\QRkbTNbR̂aN
kWYN\PNRPdNQRSTNPUYN[UZTNYXRPN��NdTRZSNRVYTZNYXTNiRYTNUVNmWkSYRPY\RbNeU[cbTY\UPNUVNYXTNfUZgoN�XTN]̂ PTZNRPiN
eUPYZRQYUZN̂R\̀TNRbbNebR\[SNRPiNQRWSTSNUVNRQY\UPNPUYNQU[[TPQTiN\PNRQQUZiRPQTN̂\YXNYX\SNmTQY\UPN��o�o�o

HIJwLJLMIz�����I��It~����
HIJwLJLMLJNebR\[SNkdNT\YXTZNYXTN]̂ PTZNUZNeUPYZRQYUZaN̂XTZTNYXTNQUPi\Y\UPNl\̀\PlNZ\STNYUNYXTNebR\[N\SNV\ZSYNi\SQÙTZTiN
cZ\UZNYUNThc\ZRY\UPNUVNYXTNcTZ\UiNVUZNQUZZTQY\UPNUVNYXTNfUZgNSTYNVUZYXN\PNmTQY\UPN��o�o�aNSXRbbNkTN\P\Y\RYTiNkdNPUY\QTNYUNYXTN
UYXTZNcRZYdNRPiNYUNYXTNOP\Y\RbN�TQ\S\UPN�RgTZN̂\YXNRNQUcdNSTPYNYUNYXTNnZQX\YTQYaN\VNYXTNnZQX\YTQYN\SNPUYNSTZ̀\PlNRSNYXTN
OP\Y\RbN�TQ\S\UPN�RgTZoNebR\[SNkdNT\YXTZNcRZYdNWPiTZNYX\SNmTQY\UPN��o�o�o�NSXRbbNkTN\P\Y\RYTiN̂\YX\PN��NiRdSNRVYTZN
UQQWZZTPQTNUVNYXTNT̀TPYNl\̀\PlNZ\STNYUNSWQXNebR\[NUZN̂\YX\PN��NiRdSNRVYTZNYXTNQbR\[RPYNV\ZSYNZTQUlP\�TSNYXTNQUPi\Y\UPN
l\̀\PlNZ\STNYUNYXTNebR\[aN̂X\QXT̀TZN\SNbRYTZo

HIJwLJLML�NebR\[SNkdNT\YXTZNYXTN]̂ PTZNUZNeUPYZRQYUZaN̂XTZTNYXTNQUPi\Y\UPNl\̀\PlNZ\STNYUNYXTNebR\[N\SNV\ZSYNi\SQÙTZTiN
RVYTZNThc\ZRY\UPNUVNYXTNcTZ\UiNVUZNQUZZTQY\UPNUVNYXTNfUZgNSTYNVUZYXN\PNmTQY\UPN��o�o�aNSXRbbNkTN\P\Y\RYTiNkdNPUY\QTNYUNYXTN
UYXTZNcRZYdoNOPNSWQXNT̀TPYaNPUNiTQ\S\UPNkdNYXTNOP\Y\RbN�TQ\S\UPN�RgTZN\SNZT�W\ZTio

HIJwLJLKIt���������It�������I|����������
HIJwLJLKLJN�TPi\PlNV\PRbNZTSUbWY\UPNUVNRNebR\[aNThQTcYNRSNUYXTẐ\STNRlZTTiN\PN̂Z\Y\PlNUZNRSNcZÙ\iTiN\PNmTQY\UPN�o�NRPiN
nZY\QbTN��aNYXTNeUPYZRQYUZNSXRbbNcZUQTTiNi\b\lTPYbdN̂\YXNcTZVUZ[RPQTNUVNYXTNeUPYZRQYNRPiNYXTN]̂ PTZNSXRbbNQUPY\PWTNYUN
[RgTNcRd[TPYSN\PNRQQUZiRPQTN̂\YXNYXTNeUPYZRQYN�UQW[TPYSoN

HIJwLJLKL�I�XTNeUPYZRQYNmW[NRPiNeUPYZRQYN�\[TNSXRbbNkTNRi�WSYTiN\PNRQQUZiRPQTN̂\YXNYXTNOP\Y\RbN�TQ\S\UPN�RgTZ_SN
iTQ\S\UPaNSWk�TQYNYUNYXTNZ\lXYNUVNT\YXTZNcRZYdNYUNcZUQTTiN\PNRQQUZiRPQTN̂\YXNYX\SNnZY\QbTN��oN�XTNnZQX\YTQYN̂\bbN\SSWTN
eTZY\V\QRYTSNVUZN�Rd[TPYN\PNRQQUZiRPQTN̂\YXNYXTNiTQ\S\UPNUVNYXTNOP\Y\RbN�TQ\S\UPN�RgTZo

HIJwLJLwIt~����I���Ip��������~It���
OVNYXTNeUPYZRQYUZN̂\SXTSNYUN[RgTNRNebR\[NVUZNRPN\PQZTRSTN\PNYXTNeUPYZRQYNmW[aNPUY\QTNRSNcZÙ\iTiN\PNmTQY\UPN��o�o�N
SXRbbNkTNl\̀TPNkTVUZTNcZUQTTi\PlNYUNThTQWYTNYXTNcUZY\UPNUVNYXTNfUZgNYXRYN\SNYXTNSWk�TQYNUVNYXTNebR\[oN�Z\UZNPUY\QTN\SNPUYN
ZT�W\ZTiNVUZNebR\[SNZTbRY\PlNYUNRPNT[TZlTPQdNTPiRPlTZ\PlNb\VTNUZNcZUcTZYdNRZ\S\PlNWPiTZNmTQY\UPN��o�o

HIJwLJL�It~����I���Ip��������~Ir���
HIJwLJL�LJNOVNYXTNeUPYZRQYUZN̂\SXTSNYUN[RgTNRNebR\[NVUZNRPN\PQZTRSTN\PNYXTNeUPYZRQYN�\[TaNPUY\QTNRSNcZÙ\iTiN\PNmTQY\UPN
��o�o�NSXRbbNkTNl\̀TPoN�XTNeUPYZRQYUZ_SNebR\[NSXRbbN\PQbWiTNRPNTSY\[RYTNUVNQUSYNRPiNUVNcZUkRkbTNTVVTQYNUVNiTbRdNUPN
cZUlZTSSNUVNYXTNfUZgoNOPNYXTNQRSTNUVNRNQUPY\PW\PlNiTbRdaNUPbdNUPTNebR\[N\SNPTQTSSRZdo

HIJwLJL�L�NOVNRìTZSTN̂TRYXTZNQUPi\Y\UPSNRZTNYXTNkRS\SNVUZNRNebR\[NVUZNRii\Y\UPRbNY\[TaNSWQXNebR\[NSXRbbNkTNiUQW[TPYTiN
kdNiRYRNSWkSYRPY\RY\PlNYXRYN̂TRYXTZNQUPi\Y\UPSN̂TZTNRkPUZ[RbNVUZNYXTNcTZ\UiNUVNY\[TaNQUWbiNPUYNXR̀TNkTTPNZTRSUPRkbdN
RPY\Q\cRYTiaNRPiNXRiNRPNRìTZSTNTVVTQYNUPNYXTNSQXTiWbTiNQUPSYZWQY\UPo
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HIJKLJLMINOPQRSITUIVWOPXYIUTSIVTZYR[\RZ]POWÎOXO_RY
àbcdefghijgehcifkclmfbhcminobcdpinqrcisinfrgcbijacegabhctehcjefrbuvbfgnipckiqisbrcihnrnfscevgcetcehchbpignfscgecganrc
defghijgwc̀anrcqvgvipcminobhcnfjpvkbr

LJ kiqisbrcnfjvhhbkcxycgabclmfbhctehchbfgipcbz{bfrbr|ctehcperrbrcetcvrb|cnfjeqb|c{hetng|ctnfifjnfs|c
xvrnfbrrcifkchb{vgignef|cifkctehcperrcetcqifisbqbfgcehcbq{peybbc{hekvjgnongycehcetcgabcrbhonjbrcetcrvjac
{bhrefr}cifk

L~ kiqisbrcnfjvhhbkcxycgabcdefghijgehctehc{hnfjn{ipcettnjbcbz{bfrbrcnfjpvknfscgabcjeq{bfrignefcetc
{bhreffbpcrgignefbkcgabhb|ctehcperrbrcetctnfifjnfs|cxvrnfbrrcifkchb{vgignef|cifkctehcperrcetc{hetng|cbzjb{gc
ifgnjn{igbkc{hetngcihnrnfscknhbjgpyctheqcgabc�eh�w

ànrcqvgvipcminobhcnrci{{pnjixpb|cmngaevgcpnqngignef|cgecippcjefrbuvbfgnipckiqisbrckvbcgecbngabhc{ihgy�rcgbhqnfignefcnfc
ijjehkifjbcmngac�hgnjpbc��wc�eganfscjefginfbkcnfcganrc�bjgnefc��w�w�craippcxbckbbqbkcgec{hbjpvkbcirrbrrqbfgcetc
pnuvnkigbkckiqisbr|cmabfci{{pnjixpb|cnfcijjehkifjbcmngacgabchbuvnhbqbfgrcetcgabcdefghijgc�ejvqbfgrw

HIJKL~I�ZP]POWÎR�PYPTZ
HIJKL~LJcdpinqr|cbzjpvknfscgaerbcmabhbcgabcjefkngnefcsnonfschnrbcgecgabcdpinqcnrctnhrgcknrjeobhbkcitgbhcbz{nhignefcetcgabc
{bhnekctehcjehhbjgnefcetcgabc�eh�crbgctehgacnfc�bjgnefc��w�w�cehcihnrnfscvfkbhc�bjgnefrc��w�|c��w�|cifkc��w�|craippcxbc
hbtbhhbkcgecgabc�fngnipc�bjnrnefc�i�bhctehcnfngnipckbjnrnefwc̀abc�hjangbjgcmnppcrbhobcircgabc�fngnipc�bjnrnefc�i�bh|cvfpbrrc
egabhmnrbcnfknjigbkcnfcgabc�shbbqbfgwc�zjb{gctehcgaerbcdpinqrcbzjpvkbkcxycganrc�bjgnefc��w�w�|cifcnfngnipckbjnrnefc
raippcxbchbuvnhbkcircicjefkngnefc{hbjbkbfgcgecqbknignefcetcifycdpinqwc�tcifcnfngnipckbjnrnefcaircfegcxbbfchbfkbhbkcmnganfc
��ckiyrcitgbhcgabcdpinqcaircxbbfchbtbhhbkcgecgabc�fngnipc�bjnrnefc�i�bh|cgabc{ihgycirrbhgnfscgabcdpinqcqiyckbqifkc
qbknignefcifkcxnfknfscknr{vgbchbrepvgnefcmngaevgcickbjnrnefcaionfscxbbfchbfkbhbkwc�fpbrrcgabc�fngnipc�bjnrnefc�i�bhc
ifkcippcittbjgbkc{ihgnbrcishbb|cgabc�fngnipc�bjnrnefc�i�bhcmnppcfegckbjnkbcknr{vgbrcxbgmbbfcgabcdefghijgehcifkc{bhrefrc
ehcbfgngnbrcegabhcgaifcgabclmfbhw

HIJKL~L~c̀abc�fngnipc�bjnrnefc�i�bhcmnppchbonbmcdpinqrcifkcmnganfcgbfckiyrcetcgabchbjbn{gcetcicdpinqcgi�bcefbcehcqehbc
etcgabcteppemnfscijgnefr�c���chbuvbrgcikkngnefipcrv{{ehgnfsckigictheqcgabcjpinqifgcehcichbr{efrbcmngacrv{{ehgnfsckigic
theqcgabcegabhc{ihgy|c���chb�bjgcgabcdpinqcnfcmaepbcehcnfc{ihg|c���ci{{heobcgabcdpinq|c���crvssbrgcicjeq{heqnrb|cehc���c
ikonrbcgabc{ihgnbrcgaigcgabc�fngnipc�bjnrnefc�i�bhcnrcvfixpbcgechbrepobcgabcdpinqcntcgabc�fngnipc�bjnrnefc�i�bhcpij�rc
rvttnjnbfgcnftehqignefcgecboipvigbcgabcqbhngrcetcgabcdpinqcehcntcgabc�fngnipc�bjnrnefc�i�bhcjefjpvkbrcgaig|cnfcgabc�fngnipc
�bjnrnefc�i�bh�rcrepbcknrjhbgnef|cngcmevpkcxbcnfi{{he{hnigbctehcgabc�fngnipc�bjnrnefc�i�bhcgechbrepobcgabcdpinqw

HIJKL~L�c�fcboipvignfscdpinqr|cgabc�fngnipc�bjnrnefc�i�bhcqiy|cxvgcraippcfegcxbcexpnsigbkcge|cjefrvpgcmngacehcrbb�c
nftehqignefctheqcbngabhc{ihgycehctheqc{bhrefrcmngacr{bjnipc�fempbksbcehcbz{bhgnrbcmaecqiycirrnrgcgabc�fngnipc�bjnrnefc
�i�bhcnfchbfkbhnfscickbjnrnefwc̀abc�fngnipc�bjnrnefc�i�bhcqiychbuvbrgcgabclmfbhcgecivgaehn�bchbgbfgnefcetcrvjac
{bhrefrcigcgabclmfbh�rcbz{bfrbw

HIJKL~L�c�tcgabc�fngnipc�bjnrnefc�i�bhchbuvbrgrcic{ihgycgec{heonkbcichbr{efrbcgecicdpinqcehcgectvhfnracikkngnefipc
rv{{ehgnfsckigi|crvjac{ihgycraippchbr{efk|cmnganfcgbfckiyrcitgbhchbjbn{gcetcgabchbuvbrg|cifkcraippcbngabhc���c{heonkbcic
hbr{efrbcefcgabchbuvbrgbkcrv{{ehgnfsckigi|c���cikonrbcgabc�fngnipc�bjnrnefc�i�bhcmabfcgabchbr{efrbcehcrv{{ehgnfsckigic
mnppcxbctvhfnrabk|cehc���cikonrbcgabc�fngnipc�bjnrnefc�i�bhcgaigcfecrv{{ehgnfsckigicmnppcxbctvhfnrabkwc�{efchbjbn{gcetc
gabchbr{efrbcehcrv{{ehgnfsckigi|cntcify|cgabc�fngnipc�bjnrnefc�i�bhcmnppcbngabhchb�bjgcehci{{heobcgabcdpinqcnfcmaepbcehcnfc
{ihgw

HIJKL~LKc̀abc�fngnipc�bjnrnefc�i�bhcmnppchbfkbhcifcnfngnipckbjnrnefci{{heonfscehchb�bjgnfscgabcdpinq|cehcnfknjignfscgaigc
gabc�fngnipc�bjnrnefc�i�bhcnrcvfixpbcgechbrepobcgabcdpinqwc̀anrcnfngnipckbjnrnefcraippc���cxbcnfcmhngnfs}c���crgigbcgabc
hbirefrcgabhbteh}cifkc���cfegntycgabc{ihgnbrcifkcgabc�hjangbjg|cntcgabc�hjangbjgcnrcfegcrbhonfscircgabc�fngnipc�bjnrnefc
�i�bh|cetcifycjaifsbcnfcgabcdefghijgc�vqcehcdefghijgc̀nqbcehcxegawc̀abcnfngnipckbjnrnefcraippcxbctnfipcifkcxnfknfscefc
gabc{ihgnbrcxvgcrvx�bjgcgecqbknignefcifk|cntcgabc{ihgnbrctinpcgechbrepobcgabnhcknr{vgbcgahevsacqbknignef|cgecxnfknfscknr{vgbc
hbrepvgnefw

HIJKL~L�c�ngabhc{ihgycqiyctnpbctehcqbknignefcetcifcnfngnipckbjnrnefcigcifycgnqb|crvx�bjgcgecgabcgbhqrcetc�bjgnefc��w�w�w�w

HIJKL~L�LJc�ngabhc{ihgycqiy|cmnganfc��ckiyrctheqcgabckigbcetchbjbn{gcetcifcnfngnipckbjnrnef|ckbqifkcnfcmhngnfscgaigcgabc
egabhc{ihgyctnpbctehcqbknignefwc�tcrvjacickbqifkcnrcqikbcifkcgabc{ihgychbjbnonfscgabckbqifkctinprcgectnpbctehcqbknignefc
mnganfc��ckiyrcitgbhchbjbn{gcgabhbet|cgabfcxegac{ihgnbrcminobcgabnhchnsagrcgecqbknigbcehc{vhrvbcxnfknfscknr{vgbchbrepvgnefc
{hejbbknfsrcmngachbr{bjgcgecgabcnfngnipckbjnrnefw
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HIJKLMLNIOPQRSTQTUTPRQVWQXQYZX[\QX]X[P̂RQRSTQYVPR_X̀RV_aQRSTQbcPT_Q\XdaQefRQ[̂QPVRQVeZ[]XRTgQRVaQPVR[WdQRSTQ̂f_TRdaQ[WQXPdaQ
VWQRSTQPXRf_TQXPgQX\VfPRQVWQRSTQYZX[\hQOWQRSTQYZX[\Q_TZXRT̂QRVQXQiV̂ [̂e[Z[RdQVWQXQYVPR_X̀RV_ĵQgTWXfZRaQRSTQbcPT_Q\XdaQ
efRQ[̂QPVRQVeZ[]XRTgQRVaQPVR[WdQRSTQ̂f_TRdQXPgQ_TkfT̂RQRSTQ̂f_TRdĵQX̂̂ [̂RXP̀TQ[PQ_T̂VZU[P]QRSTQ̀VPR_VUT_̂dh

HIJKLMLlQOWQXQYZX[\Q_TZXRT̂QRVQV_Q[̂QRSTQ̂femT̀RQVWQXQ\T̀SXP[̀ĵQZ[TPaQRSTQiX_RdQX̂̂T_R[P]Q̂f̀SQYZX[\Q\XdQi_V̀TTgQ[PQ
X̀ V̀_gXP̀TQc[RSQXiiZ[̀XeZTQZXcQRVQ̀V\iZdQc[RSQRSTQZ[TPQPVR[̀TQV_QW[Z[P]QgTXgZ[PT̂h

HIJKLnIopqrstruv
HIJKLnLJQYZX[\̂aQg[̂ifRT̂aQV_QVRST_Q\XRRT_̂Q[PQ̀VPR_VUT_̂dQX_[̂[P]QVfRQVWQV_Q_TZXRTgQRVQRSTQYVPR_X̀RaQTẁTiRQRSV̂TQcX[UTgQ
X̂Qi_VU[gTgQWV_Q[PQxT̀R[VP̂Qyhz{h|aQyhz{h}aQXPgQz}hzh~aQ̂SXZZQeTQ̂femT̀RQRVQ\Tg[XR[VPQX̂QXQ̀VPg[R[VPQi_T̀TgTPRQRVQe[Pg[P]Q
g[̂ifRTQ_T̂VZfR[VPh

HIJKLnLMQ�STQiX_R[T̂Q̂SXZZQTPgTXUV_QRVQ_T̂VZUTQRST[_QYZX[\̂QedQ\Tg[XR[VPQcS[̀SaQfPZT̂̂QRSTQiX_R[T̂Q\fRfXZZdQX]_TTQ
VRST_c[̂TaQ̂SXZZQeTQXg\[P[̂RT_TgQedQRSTQ�\T_[̀XPQ�_e[R_XR[VPQ�̂ V̂̀[XR[VPQ[PQX̀ V̀_gXP̀TQc[RSQ[R̂QYVP̂R_f̀R[VPQOPgf̂R_dQ
�Tg[XR[VPQ�_V̀Tgf_T̂Q[PQTWWT̀RQVPQRSTQgXRTQVWQRSTQ�]_TT\TPRhQ�Q_TkfT̂RQWV_Q\Tg[XR[VPQ̂SXZZQeTQ\XgTQ[PQc_[R[P]aQ
gTZ[UT_TgQRVQRSTQVRST_QiX_RdQRVQRSTQYVPR_X̀RaQXPgQW[ZTgQc[RSQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQ\Tg[XR[VPhQ�STQ
_TkfT̂RQ\XdQeTQ\XgTQ̀VP̀f__TPRZdQc[RSQRSTQW[Z[P]QVWQe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂QefRaQ[PQ̂f̀SQTUTPRaQ
\Tg[XR[VPQ̂SXZZQi_V̀TTgQ[PQXgUXP̀TQVWQe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂aQcS[̀SQ̂SXZZQeTQ̂RXdTgQiTPg[P]Q
\Tg[XR[VPQWV_QXQiT_[VgQVWQ�{QgXd̂QW_V\QRSTQgXRTQVWQW[Z[P]aQfPZT̂̂ Q̂RXdTgQWV_QXQZVP]T_QiT_[VgQedQX]_TT\TPRQVWQRSTQiX_R[T̂Q
V_Q̀Vf_RQV_gT_hQOWQXPQX_e[R_XR[VPQ[̂Q̂RXdTgQif_̂fXPRQRVQRS[̂QxT̀R[VPQz}h�h�aQRSTQiX_R[T̂Q\XdQPVPTRSTZT̂̂Qi_V̀TTgQRVQRSTQ
T̂ZT̀R[VPQVWQRSTQX_e[R_XRV_�̂�QXPgQX]_TTQfiVPQXQ̂̀STgfZTQWV_QZXRT_Qi_V̀TTg[P]̂h

HIJKLnLnI�[RST_QiX_RdQ\XdaQc[RS[PQ�{QgXd̂QW_V\QRSTQgXRTQRSXRQ\Tg[XR[VPQSX̂QeTTPQ̀VP̀ZfgTgQc[RSVfRQ_T̂VZfR[VPQVWQRSTQ
g[̂ifRTQV_Q�{QgXd̂QXWRT_Q\Tg[XR[VPQSX̂QeTTPQgT\XPgTgQc[RSVfRQ_T̂VZfR[VPQVWQRSTQg[̂ifRTaQgT\XPgQ[PQc_[R[P]QRSXRQRSTQ
VRST_QiX_RdQW[ZTQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPhQQOWQ̂f̀SQXQgT\XPgQ[̂Q\XgTQXPgQRSTQiX_RdQ_T̀T[U[P]QRSTQgT\XPgQWX[ẐQRVQ
W[ZTQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQc[RS[PQ�{QgXd̂QXWRT_Q_T̀T[iRQRST_TVWaQRSTPQeVRSQiX_R[T̂QcX[UTQRST[_Q_[]SR̂QRVQe[Pg[P]Q
g[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂Qc[RSQ_T̂iT̀RQRVQRSTQ[P[R[XZQgT̀[̂[VPh

HIJKLnL�I�STQiX_R[T̂Q̂SXZZQ̂SX_TQRSTQ\Tg[XRV_ĵQWTTQXPgQXPdQW[Z[P]QWTT̂QTkfXZZdhQ�STQ\Tg[XR[VPQ̂SXZZQeTQSTZgQ[PQRSTQiZX̀TQ
cST_TQRSTQ�_VmT̀RQ[̂QZV̀XRTgaQfPZT̂̂QXPVRST_QZV̀XR[VPQ[̂Q\fRfXZZdQX]_TTgQfiVPhQ�]_TT\TPR̂Q_TX̀STgQ[PQ\Tg[XR[VPQ̂SXZZQ
eTQTPWV_̀TXeZTQX̂Q̂TRRZT\TPRQX]_TT\TPR̂Q[PQXPdQ̀Vf_RQSXU[P]Qmf_[̂g[̀R[VPQRST_TVWh

HIJKL�I���rt�struv
HIJKL�LJQOWQRSTQiX_R[T̂QSXUTQ̂TZT̀RTgQX_e[R_XR[VPQX̂QRSTQ\TRSVgQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQ[PQRSTQ�]_TT\TPRaQXPdQ
YZX[\Q̂femT̀RQRVaQefRQPVRQ_T̂VZUTgQedaQ\Tg[XR[VPQ̂SXZZQeTQ̂femT̀RQRVQX_e[R_XR[VPQcS[̀SaQfPZT̂̂QRSTQiX_R[T̂Q\fRfXZZdQX]_TTQ
VRST_c[̂TaQ̂SXZZQeTQXg\[P[̂RT_TgQedQRSTQ�\T_[̀XPQ�_e[R_XR[VPQ�̂ V̂̀[XR[VPQ[PQX̀ V̀_gXP̀TQc[RSQ[R̂QYVP̂R_f̀R[VPQOPgf̂R_dQ
�_e[R_XR[VPQ�fZT̂Q[PQTWWT̀RQVPQRSTQgXRTQVWQRSTQ�]_TT\TPRhQ�STQ�_e[R_XR[VPQ̂SXZZQeTQ̀VPgf̀RTgQ[PQRSTQiZX̀TQcST_TQRSTQ
�_VmT̀RQ[̂QZV̀XRTgaQfPZT̂̂QXPVRST_QZV̀XR[VPQ[̂Q\fRfXZZdQX]_TTgQfiVPhQ�QgT\XPgQWV_QX_e[R_XR[VPQ̂SXZZQeTQ\XgTQ[PQc_[R[P]aQ
gTZ[UT_TgQRVQRSTQVRST_QiX_RdQRVQRSTQYVPR_X̀RaQXPgQW[ZTgQc[RSQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQX_e[R_XR[VPhQ�STQiX_RdQ
W[Z[P]QXQPVR[̀TQVWQgT\XPgQWV_QX_e[R_XR[VPQ\f̂RQX̂̂T_RQ[PQRSTQgT\XPgQXZZQYZX[\̂QRSTPQ�PVcPQRVQRSXRQiX_RdQVPQcS[̀SQ
X_e[R_XR[VPQ[̂QiT_\[RRTgQRVQeTQgT\XPgTgh

HIJKL�LJLJQ�QgT\XPgQWV_QX_e[R_XR[VPQ̂SXZZQeTQ\XgTQPVQTX_Z[T_QRSXPQ̀VP̀f__TPRZdQc[RSQRSTQW[Z[P]QVWQXQ_TkfT̂RQWV_Q
\Tg[XR[VPaQefRQ[PQPVQTUTPRQ̂SXZZQ[RQeTQ\XgTQXWRT_QRSTQgXRTQcSTPQRSTQ[P̂R[RfR[VPQVWQZT]XZQV_QTkf[RXeZTQi_V̀TTg[P]̂QeX̂TgQVPQ
RSTQYZX[\QcVfZgQeTQeX__TgQedQRSTQXiiZ[̀XeZTQ̂RXRfRTQVWQZ[\[RXR[VP̂hQ�V_Q̂RXRfRTQVWQZ[\[RXR[VP̂Qif_iV̂T̂aQ_T̀T[iRQVWQXQ
c_[RRTPQgT\XPgQWV_QX_e[R_XR[VPQedQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQX_e[R_XR[VPQ̂SXZZQ̀VP̂R[RfRTQRSTQ[P̂R[RfR[VPQVWQ
ZT]XZQV_QTkf[RXeZTQi_V̀TTg[P]̂QeX̂TgQVPQRSTQYZX[\h

HIJKL�LMQ�STQXcX_gQ_TPgT_TgQedQRSTQX_e[R_XRV_QV_QX_e[R_XRV_̂Q̂SXZZQeTQW[PXZaQXPgQmfg]\TPRQ\XdQeTQTPRT_TgQfiVPQ[RQ[PQ
X̀ V̀_gXP̀TQc[RSQXiiZ[̀XeZTQZXcQ[PQXPdQ̀Vf_RQSXU[P]Qmf_[̂g[̀R[VPQRST_TVWh

HIJKL�LnQ�STQWV_T]V[P]QX]_TT\TPRQRVQX_e[R_XRTQXPgQVRST_QX]_TT\TPR̂QRVQX_e[R_XRTQc[RSQXPQXgg[R[VPXZQiT_̂VPQV_QTPR[RdQgfZdQ
V̀P̂TPRTgQRVQedQiX_R[T̂QRVQRSTQ�]_TT\TPRaQ̂SXZZQeTQ̂iT̀[W[̀XZZdQTPWV_̀TXeZTQfPgT_QXiiZ[̀XeZTQZXcQ[PQXPdQ̀Vf_RQSXU[P]Q
mf_[̂g[̀R[VPQRST_TVWh
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HIJKLMLMINOPQORSTUVSOPIOWIXOSPTYWI
HIJKLMLMLJZ[\]̂_̀aZabZac_Zd\e_fZbgZac_Zhi_dj̀klZhd]jadkajblZhffb̀jkajblZbdZbac_dZkmmej̀k]e_Zkd]jadkajblZd\e_fnZ_jac_dZ
mkdaoZikoZ̀blfbejpka_ZklZkd]jadkajblZ̀blp\̀a_pZ\lp_dZacjfZhqd__i_laZrjacZkloZbac_dZkd]jadkajblZabZrcj̀cZjaZjfZkZmkdaoZ
mdbsjp_pZackaZtuvZac_Zkd]jadkajblZkqd__i_laZqbs_dljlqZac_Zbac_dZkd]jadkajblZm_dijafZ̀blfbejpkajblnZtwvZac_Zkd]jadkajblfZabZ
]_Z̀blfbejpka_pZf\]faklajkeeoZjlsbes_Z̀biiblZx\_fajblfZbgZekrZbdZgk̀anZklpZtyvZac_Zkd]jadkajblfZ_imeboZika_djkeeoZ
fjijekdZmdb̀_p\dkeZd\e_fZklpZi_acbpfZgbdZf_e_̀ajlqZkd]jadkabdtfvz

HIJKLMLML{Z[\]̂_̀aZabZac_Zd\e_fZbgZac_Zhi_dj̀klZhd]jadkajblZhffb̀jkajblZbdZbac_dZkmmej̀k]e_Zkd]jadkajblZd\e_fnZ_jac_dZ
mkdaoZikoZjl̀e\p_Z]oẐbjlp_dZm_dfblfZbdZ_lajaj_fZf\]faklajkeeoZjlsbes_pZjlZkZ̀biiblZx\_fajblZbgZekrZbdZgk̀aZrcbf_Z
md_f_l̀_ZjfZd_x\jd_pZjgZ̀bime_a_Zd_ej_gZjfZabZ]_Zk̀ b̀dp_pZjlZkd]jadkajblnZmdbsjp_pZackaZac_ZmkdaoZfb\qcaZabZ]_Ẑbjl_pZ
b̀lf_lafZjlZrdjajlqZabZf\̀cẐbjlp_dzZ|blf_laZabZkd]jadkajblZjlsbesjlqZklZkppjajblkeZm_dfblZbdZ_lajaoZfckeeZlbaZ̀blfaja\a_Z
b̀lf_laZabZkd]jadkajblZbgZkloZ̀ekjinZpjfm\a_ZbdZbac_dZikaa_dZjlZx\_fajblZlbaZp_f̀dj]_pZjlZac_Zrdjaa_lZ̀blf_laz

HIJKLMLML}Z~c_Z�rl_dZklpZ|bladk̀abdZqdklaZabZkloZm_dfblZbdZ_lajaoZikp_ZkZmkdaoZabZklZkd]jadkajblZ̀blp\̀a_pZ\lp_dZacjfZ
[_̀ajblZu�z�nZrc_ac_dZ]oẐbjlp_dZbdZ̀blfbejpkajblnZac_Zfki_ZdjqcafZbgẐbjlp_dZklpZ̀blfbejpkajblZkfZacbf_ZbgZac_Z�rl_dZ
klpZ|bladk̀abdZ\lp_dZacjfZhqd__i_laz



Salina Fire Station 4

Supplementary Conditions 007300 - 1 

SECTION 007300
SUPPLEMENTARY CONDITIONS

PART 1  GENERAL

1.01 SUMMARY

A. These Supplementary Conditions amend and supplement the General Conditions defined in
Document 007200 - General Conditions and other provisions of Contract Documents as
indicated below.  Provisions that are not so amended or supplemented remain in full force and
effect.

B. The terms used in these Supplementary Conditions that are defined in the General Conditions
have the meanings assigned to them in the General Conditions.

1.02 RELATED SECTIONS

A. Section 005000 - Contracting Forms and Supplements.

1.03 REFERENCE STANDARDS

A. AIA A503 - Guide for Supplementary Conditions, including Amendments to AIA Documents
A201, the 2017 Owner-Contractor Agreements, and the 2019 Owner-Construction Manager as
Constructor Agreements; 2019.

1.04 MODIFICATIONS TO GENERAL CONDITIONS

A. 3.6 Taxes:  Delete paragraph and replace with Article 16.

B. 4.1 General:
1. 4.1.1    Delete subparagraph 4.1.1 and substitute the following:

a. 4.1.1 The term "Architect" means the Architect or the Engineer, when the nature of
the work is within the authority granted engineers by the State licensure law, or an
authorized representative of the Architect or Engineer.

C. 7.2 Change Orders:
1. 7.2.2 The allowance for the combined overhead and profit included in the total cost to the

Owner shall be negotiated and may vary according to the nature, extent and complexity of
the work includes, but in no case shall exceed the following schedule:
a. .1 For the Contractor, for work performed by the Contractor’s own forces,maximum of

ten percent (10%) of the cost
b. .2 For the Contractor, for work performed by the Contractor’s Subcontractors,

maximum of five percent (5%) of the amount due the Subcontractor:
c. .3 For each Subcontractor or Sub-subcontractor involved, for work performed by the

Subcontractor’s or Sub-subcontractor’s own forces maximum of ten percent (10%) of
the cost:

d. .4 For each Subcontractor, for work performed by the Subcontractor’s Sub-
subcontractors maximum of five percent (5%) of the amount due the subcontractor.

e. .5 In no case shall the allowance for combined overhead and profit exceed twenty-
two percent (22%), regardless of the number of tiered Subcontractors.

f. .6 Cost to which overhead and profit is to be applied shall be determined in
accordance with subparagraph 7.3.7:2.

2. .7 In order to facilitate checking of quotations for extras or credits, all proposals except
those so minor that their propriety can be seen by inspection shall be accompanied by a
complete itemization of costs including labor, materials and subcontracts, labor and
materials shall be items in the manner prescribed above. Where major cost items are
Subcontracts, they shall be itemized also. In no case shall a change involving over
$500.00 be approved without such itemization.

D. 8.1 Definitions
1. 8.1.6 'Calendar day' is a 24-hour day shown on the calendar, beginning at 12:00

midnight,including Saturdays, Sundays, and holidays.
2. 8.1.7 'Working Day' is a calendar day, exclusive of Saturdays, Sundays, holidays, or when

weather or other conditions beyond the Contractor's control do not prevent at least 6 hours
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of work."

E. 8.1.5 Unless otherwise stipulated in notice to proceed, work shall be started within ten (10)
calendar days after date of contract or notice to proceed.

F. 8.1.6 'Calendar day' is a 24-hour day shown on the calendar, beginning at 12:00 midnight,
including Saturdays, Sundays, and holidays.

G. 8.1.7 'Working Day' is a calendar day, exclusive of Saturdays, Sundays, holidays, or when
weather or other conditions beyond the Contractor's control do not prevent at least 6 hours of
work."

H. 8.4 Add the following new paragraph and sub paragraphs

I. 8.4 TIME EXTENSION FOR UNUSUALLY SEVERE WEATHER

J. 8.4.1 The Contractor shall comply with all provisions of the General Conditions in submitting
any request for extension of Contract Time due to unusually severe weather.

K. 8.4.2 Definitions:

L. Adverse Weather – atmospheric conditions at a definite time and place which are unfavorable
to construction activities.

M. Unusually Severe Weather – weather which is more severe than the adverse weather
anticipated for the season, location, or activity involved.

N. 8.4.3 In order for any request of time extension due to unusually severe weather to be valid, the
Contractor must document both of the following conditions.

O. 8.4.3.1 The weather experienced at the project site during the Contract period is more severe
then the adverse weather anticipated for the project location during any given month.

P. 8.4.3.2The unusually severe weather actually caused a delay to the completion of the project.
The delay must be beyond the control and without fault or negligence by the Contractor.

Q. 8.4.4 The following schedule of monthly anticipated adverse weather delays will constitute the
baseline for monthly weather time evaluations. The Contractor’s Progress Schedule must
reflect these anticipated adverse weather delays in all weather affected activities.

R. MONTHLY ANTICIPATED ADVERSE WEATHER DELAY WORK DAYS BASED ON A FIVE
(5) DAY WORK WEEK
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
10 8 7 6 7 7 5 5 5 4 5 9

S. 8.4.5 Upon receipt of the Notice to Proceed, and continuing throughout the contract, the
Contractor shall record on their detail construction report, the occurrence of adverse weather
and resultant impact to normally scheduled work. Actual adverse weather delays must prevent
work on critical activities for 50% or more of the Contractors scheduled work day.

T. 8.4.6 The number of actual adverse weather delay days shall include days impacted by actual
adverse weather (even if adverse weather occurred in the previous month) and shall be
calculated chronologically from the first to the last day of each month, and be recorded as full
work days.

U. .1 If the number of actual adverse weather delay days in a given month exceeds the number of
days anticipated in Paragraph D, above, the difference shall be multiplied by 7/5 to convert any
qualifying work day delays to calendar days. The resulting number of qualifying lost days shall
be added to the Contract Time.

V. .2 The determination that unusually severe weather occurred does not automatically mean an
extension of time will be granted. The Contractor must substantiate the unusually severe
weather delayed Work activities on the critical path of the Progress Schedule.

W. 8.4.7 Full consideration for equivalent fair weather work days shall be given. If the number of
actual adverse weather days in a given month is less than the number of days anticipated in
Paragraph D above, the difference shall be multiplied by 7/5 to convert any work day increases
to calendar days. The resulting number of qualifying extra days will be accumulated and
subtracted from any future month’s days lost due to unusually severe weather. The net
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cumulative extra days/lost days shall not result in a reduction of Contract Time and Date of
Substantial Completion shall not be changed as a result of unusually favorable weather.

X. 8.4.8 In converting work days to calendar days, fraction 0.5 and greater shall be rounded up to
the next whole number. Fractions less then 0.5 shall be dropped.

Y. 8.4.9 The Contractor shall summarize and report all actual adverse weather delay days for
each month to the Architect by the tenth (10th) day of the following month. A narrative indicating
the impact of adverse weather conditions on the scheduled critical activities shall be included.

Z. 8.4.10 Any claim for extension of time due to unusually severe weather shall be submitted to
the Architect and Owner within twenty-one (21) days of the last day of the month in which the
delay occurred. Resolution of any claim shall follow the procedures established by the General
Conditions and prescribed above.

AA. 8.4.11 The Contractor shall include and indicated the monthly anticipated adverse weather
days, listed in Paragraph D, above, in their Progress Schedule. (Reference Section 001200 for
Contractor Schedule Submittal requirements.)

BB. 8.4.12 The Contractor shall indicated the actual adverse weather days (whether less or more
then the anticipated days) in their monthly Progress Schedule update.”

CC. 11.1 Contractor's Insurances and Bonds: add the following
1. 11.1.1.1 Contractor’s Liability Insurance.  All insurance required shall have a rating of

Triple A Best and is subject to review and approval by the Owner.
2. 11.1.1.2  The insurance shall be written for not less than the following limits.

TYPE OF INSURANCE                             LIMITS OF LIABILITY

Worker’s Compensation

(a) State of Missouri                                  Statutory

(b)  Employer’s Liability

          Each Accident                                $1,000,000

          Disease, Policy Limit                      $1,000,000

          Disease, Each Employee                $1,000,000

Commercial General Liability Insurance including Premises-Operations; Independent
Contractors’ Protective; Products-Completed Operations; Contractual Liability, Personal Injury
and Broad Form Property Damage (including coverages for Explosion, Collapse and
Underground hazards) shall be as follows:

     Each Occurrence                                 $1,000,000

     General Aggregate                              $2,000,000

     Personal and Advertising Injury           $1,000,000

     Products-Completed Operations         $2,000,000

     Aggregate                                            $2,000,000

Products and Completed Operations Insurance shall be maintained for a minimum period of
one year after final payment and the Contractor shall continue to provide evidence of such
coverage to the owner on an annual basis during the aforementioned period.

The Contractual Liability Insurance shall include coverages sufficient to meet the obligations of
AIA Document A201-2017 under Section 3.18.

Bodily Injury:

     Each Occurrence                                 $ 1,000,000

     Property Damage:

          Each Occurrence                            $ 1,000,000

          Aggregate                                       $ 2,000,000

Policy shall be endorsed to have General Aggregate apply to this Project only.
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Umbrella Excess Liability

     Over primary insurance                         $ 4,000,000

Automobile Liability (owned, non-owned, hired):

     Bodily Injury:

          Each Person                                     $ 1,000,000

          Each Accident                                   $ 1,000,000

     Property Damage:

          Each Occurrence                               $ 1,000,000

3. 11.1.3.1 Certificate of Insurance shall be submitted to the Owner and will evidence
coverage as described and include extension for:
a. a.Operations of elevators and materials hoists.
b. Independent Contractors’ coverage.
c. Evidence of coverage of Assumed Liability Provisions in contract under paragraph

herein.
d. Broad coverage for products including Completed Operations coverage--minimum,

$1,000,000 each occurrence;  $2,000,000 aggregate.
e. e.   Automobile coverage will evidence owned, non-owned and hired automobile

coverage;
f. Fifteen (15) days notice of cancelation.

4. 11.1.5 Subcontractors Insurance:  Each Subcontractor shall maintain insurance same as
required to be maintained by the Contractor, and the limits of liability shall not be less than
those required to be maintained by the Contractor, except that lesser limits may be
maintained by subcontractors if their operations are covered to the specified limits by the
insurance maintained by the Contractor.  Certificates of such insurance shall be filed with
the Contractor, but failure to file certificates, or acceptance by the Contractor of
Certificates of Insurance which do not indicate coverage as specified herein, shall in no
way relieve the Subcontractor of the responsibility for maintaining adequate
insurance.  Copies of such certificates shall be provided to the Owner if requested.

5. 11.1.6 The Contractor shall not commence any Work under this Contract until having
obtained all insurance required under this Article and such insurance has been
approved.  The Contractor shall not allow any Subcontractor to commence any work until
all similar insurance required of the subcontractors has been obtained.  The minimum
insurance coverage required herein shall in no way limit the Contractor from any other
obligations or liabilities.  Nothing in this Article shall create any obligation on the part of the
Owner or Architect to see that the specified insurance is maintained.  Insurance in
required amounts shall be maintained throughout the life of the Contract.

6. 11.1.7 The Contractor shall include the Owner and the Architect and their representatives
and consultants as additional insureds in their Comprehensive General Liability Policy and
shall protect the Owner and the Architect against claims which may arise from operations.
 Entities which shall be named in this coverage include:

1. Owner: Johnson County, Warrensburg, Missouri.
2. Architect: WSKF Architects

7. 11.1.7.1 The Contractor’s liability insurance shall be primary to any Owner’s
insurance.  The insurance shall provide that the insurance does not broaden the liability of
the County beyond the provisions of Section 537.600 or 537.610 RSMo, nor to abolish or
waive any defense at law which might otherwise be available to the City or its officers or
employees.

8. 11.1.8 The Contractor shall furnish the Owner Bonds covering faithful performance of the
Contract and payment of obligations arising thereunder within ten (10) calendar days after
receipt of the Notice of Award.  The surety company executing the Bonds must be
authorized to transact business in the State where the Project is located.  The Bonds shall
each be equal to the amount of the Contract Sum.  The cost of these Bonds shall be
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included in the Contract Sum.  No insurance shall be carried with an insurer not
authorized to do business in the state in which this contract is performed or one who is not
satisfactory to the Owner.”

9. 11.1.8.1 Notices:  It shall be the duty of each of the parties to this Contract to advise the
other of the nature and extent of its insurance coverage and the companies insuring the
risk.

10. 11.1.8.2 Verification of Coverage:  The Owner shall have the right to inspect and approve
Contractor's insurance coverage above specified.  Should the Owner deem it advisable to
modify, extend or reduce the required coverage, he shall so instruct the Contractor in
writing and pay the cost of any increased coverage or take credit for any decreases as
may be appropriate.

11. 11.1.8.3 Insurance Certificates: Certificates evidencing insurance coverage carried by the
Contractor and Owner shall be in furnished in triplicate on AIA Document G705 or ISO
ACORD Form 25S, and a copy of the policy endorsement adding Owner and Architect as
additional insureds.  Certificates shall be filed with Architect before commencing
construction.  Each certificate shall contain a clause stating that the policy will not be
canceled without 60 days prior written notice having first been sent to the Owner,
Architect, and Contractor.  If requested by Owner or Contractor, each certificate shall have
attached to it a true copy of the policy or policies to which it refers." Provide five (5) copies
of Certificates of Insurance with certification from insurer that policies will not be cancelled
prior to thirty (60) days after notification of the Owner.

12. 11.2. Owner’s Insurance:   Delete Subparagraph 11.2 and substitute the following:
a. 11.2.1 Owner's Insurance:  The CONTRACTOR shall purchase and maintain

insurance covering the Owner's contingent protective liability for claims which may
arise from operations under the Contract, containing liability and property insurance
with same limits as specified above.  The Architect shall also be named in the policy
with like coverage.  The policy shall be provided through an agent acceptable to the
Owner.

b. 11.2.2 Owner's Insurance: The Owner may, at the Owner's option, maintain such
supplemental insurance as will protect the Owner from contingent liability to others for
damages because of bodily injury, including death, which may arise from operations
under this Contract, and any other liability for damages which Contractor is required
to insure under any provisions of this Contract.

c. 11.2.3 The Owner may, at the Owner's option, maintain such supplemental insurance
as will protect the Owner against loss due to fire or other cause, and against loss of
use, should the facilities or any part thereof be damaged by or as a result of the
Work.  Owner may also maintain such coverage as the Owner deems necessary to
protect the Owner against any other perils or risks, but this provision shall not inure to
the benefit of the Contractor nor relieve the Contractor of any responsibility under this
Contract.

13. 11.2.4 –Provide the following coverages:
1. The Contractor shall purchase and maintain property insurance written on a
builder’s risk “all-risk” or equivalent policy form.
2. The Property Insurance shall have a deductible of One Thousand Dollars and
00/100’s ($1,000.00) per occurrence, which shall be borne by the Contractor.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  007300
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SECTION 011000
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  Salina Station #4

B. Owner's Name:  City of Salina, Kansas.

C. Architect's Name:  WSKF Architects.

D. The Project consists of the ​construction ​ of ​The project involves constructing a new fire station
facility at the southeast corner of East Crawford and Markley Road. This includes all necessary
site work and improvements, such as relocating the existing city sewer line. The 19,600-square-
foot building will be constructed using masonry and cold-formed metal framing systems. The
facility will feature a full emergency electrical generator and a station alerting system. ​.

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document
005200 - Agreement Form.

1.03 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner before Date of
Substantial Completion.  Some items include:
1. Movable cabinets.
2. Furnishings.
3. Small equipment.

B. Owner will supply and install the following:

C. Owner will supply the following for installation by Contractor:
1. ​Gas range ​.

1.04 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

C. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES

A. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open

during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

B. Utility Outages and Shutdown:
1. Prevent accidental disruption of utility services to other facilities.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  011000
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS

A. Section 005000 - Contracting Forms and Supplements:  Forms to be used.

B. Section ​005200 - Agreement Form ​:  Contract ​Sum ​​, retainages ​​, payment period ​​​.

C. Section 007200 - General Conditions: Additional requirements for progress payments, final
payment, changes in the Work.

D. Section 007300 - Supplementary Conditions: Percentage allowances for Contractor's overhead
and profit.

E. Section 012100 - Allowances:  Payment procedures relating to allowances.

F. Section 017800 - Closeout Submittals:  Project record documents.

1.03 SCHEDULE OF VALUES

A. Use Schedule of Values Form:  AIA G703, edition stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

C. Forms filled out by hand will not be accepted.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. Execute certification by signature of authorized officer.

E. Submit one electronic and three hard-copies of each Application for Payment.

F. Include the following with the application:
1. Transmittal letter as specified for submittals in Section 013000.
2. Construction progress schedule, revised and current as specified in Section 013000.
3. Current construction photographs specified in Section 013000.
4. Partial release of liens from major subcontractors and vendors.
5. Affidavits attesting to off-site stored products.

G. When Architect requires substantiating information, submit data justifying dollar amounts in
question.  Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

1.05 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
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2. Promptly execute the change.

C. For changes for which advance pricing is desired, ​Architect ​ will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change ​ with a stipulation of any
overtime work required ​ ​and the period of time during which the requested price will be
considered valid ​.  ​Contractor ​ shall prepare and submit a ​fixed ​ price quotation within ​14 ​ days.

D. Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation.
 Document any requested substitutions in accordance with Section 016000.

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Architect for work falling under a fixed price contract, the amount

will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request

for a Change Order as approved by Architect.
3. For change ordered by Architect without a quotation from Contractor, the amount will be

determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material work.

F. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly

documented.
3. For Time and Material work, submit itemized account and supporting data after completion

of change, within time limits indicated in the Conditions of the Contract.

G. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

H. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

J. Promptly enter changes in Project Record Documents.

1.06 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 017000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  012000
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SECTION 012300
ALTERNATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Description of Alternates.

B. Procedures for pricing Alternates.

C. Documentation of changes to Contract Price and Contract Time.

1.02 RELATED REQUIREMENTS

A. Document 002113 - Instructions to Bidders:  Instructions for preparation of pricing for
Alternates.

B. Document 004323 - Alternates Form:  List of Alternates as supplement to Bid Form.

C. Document 005200 - Agreement Form:  Incorporating monetary value of accepted Alternates.

1.03 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
 Accepted Alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.04 SCHEDULE OF ALTERNATES

A. Alternate No. One ​ :
1. Base Bid Item:  Section ​083510 - Folding Panel Doors ​ and Drawing number ​A12/A1.02 ​

including ​complete installation of four fold doors including all electrical and door controls ​.
2. ​Alternate ​ Item:  Section ​083613 - Sectional Doors ​ and Drawing number ​G7/A1.02 ​

including ​complete installation of sectional doors including all operator, electrical and door
controls ​.

B. Alternate No. Two - Mechanical screen wall ​ :
1. Base Bid Item:  No screen wall.
2. Alternate Item: Masonry screen wall as noted on Site Plan A8/SP1.01.

C. Alternate No. Three - South property barrier wall ​ :
1. Base Bid Item:  No screent wall.
2. Alternate Item: Masonry barrier wall as noted on Site Plan A8/SP1.01 & A3A3.03.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  012300
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SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 002113 - Instructions to Bidders:  Restrictions on timing of substitution requests.

B. Section 012100 - Allowances, for cash allowances affecting this section.

C. Section 012200 - Unit Prices, for additional unit price requirements.

D. Section 012300 - Alternates, for product alternatives affecting this section.

E. Section 013000 - Administrative Requirements:  Submittal procedures, coordination.

1.03 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.
1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond

Contractor's control.
a. Unavailability.
b. Regulatory changes.

2. Substitutions for Convenience:  Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.

1.04 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current
Edition.

B. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase); Current
Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.

C. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. Forms indicated in the Project Manual are adequate for this purpose, and must be used.

D. Limit each request to a single proposed substitution item.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
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1. Section 002113 - Instructions to Bidders specifies time restrictions and the documents
required for submitting substitution requests during the bidding period.

B. Submittal Form (before award of contract):
1. Submit substitution requests by completing CSI/CSC Form 1.5C - Substitution Request.

 See this form for additional information and instructions.  Use only this form; other forms
of submission are unacceptable.

3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submittal Form (after award of contract):
1. Submit substitution requests by completing CSI/CSC Form 13.1A - Substitution Request

(After Bidding/Negotiating).  See this form for additional information and instructions.  Use
only this form; other forms of submission are unacceptable.

B. Architect will consider requests for substitutions only within 15 days after date of Agreement.

C. Submit request for Substitution for Cause within 14 days of discovery of need for substitution,
but not later than 14 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

D. Submit request for Substitution for Convenience within 14 days of discovery of its potential
advantage to the project, but not later than 14 days prior to time required for review and
approval by Architect, in order to stay on approved project schedule.
1. In addition to meeting general documentation requirements, document how the requested

substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:
a. Owner's compensation to the Architect for any required redesign, time spent

processing and evaluating the request.

3.04 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.

3.05 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

3.06 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

B. Include completed Substitution Request Forms as part of the Project record. Include both
approved and rejected Requests.

3.07 ATTACHMENTS

A. A facsimile of the Substitution Request Form (During Construction) required to be used on the
Project is included after this section.

END OF SECTION  012500
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Web-based project software service.

C. Electronic document submittal service.

D. Preconstruction meeting.

E. Progress meetings.

F. Construction progress schedule.

G. Contractor's daily reports.

H. Progress photographs.

I. Submittals for review, information, and project closeout.

J. Number of copies of submittals.

K. Requests for Interpretation (RFI) procedures.

L. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 007200 - General Conditions:  Dates for applications for payment.

B. Section 016000 - Product Requirements:  General product requirements.

C. Section 017000 - Execution and Closeout Requirements:  Additional coordination requirements.

D. Section 017800 - Closeout Submittals:  Project record documents; operation and maintenance
data; warranties and bonds.

1.03 REFERENCE STANDARDS

A. AIA G716 - Request for Information; 2004.

B. AIA G810 - Transmittal Letter; 2001.

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 017000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 WEB-BASED PROJECT SOFTWARE SERVICE

A. Web-Based Project Software Service:  Provide, administer, and use web-based project
software to host and manage project communication and documentation.
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1. Include, at minimum, the following features:
a. Project directory, including Owner, Contractor, subcontractors, Architect, Architect's

consultants, and other entities involved in the project. Include names of contact
persons and contact information for each entity.

b. Access control for each entity and for each workflow process to determine each
entity's digital rights to create, modify, view, and print documents.

c. Workflow planning, allowing customization of workflow for each project entity.
d. Creation, logging, tracking, and notification for project communications.
e. Tracking of project communication statuses in real time, including timestamped

response log.
f. Procedures for viewing PDFs or similar file formats, allowing markups by each entity.

Provide security features to lock markups against changes once submitted.
g. Processing and tracking of payment applications.
h. Processing and tracking of contract modifications.
i. Creation and distribution of meeting minutes.
j. Document management for drawings, specifications, and coordination drawings,

including revision control.
k. Management of construction progress photographs.
l. Mobile device compatibility.
m. Creation of data analytics reports.
n. Creation and export of editable logs for software functions. Provide Owner, Architect,

and Architect's consultants with rights and ability to download logs when requested.
2. Cost:  Pay cost of service. Include the cost of the service in the contract sum.
3. Provide ​up to 10  ​user licenses for use by ​Owner ​, ​Architect ​, ​Architect ​'s consultants, and

other entities involved in the project.
4. Comply with the software service's current published licensing agreements.
5. Training:  Provide one-hour, web-based training session for users of software service.

Further training is the responsibility of the user.
a. Representatives of Owner are scheduled and included in this training.

6. Project Closeout:  Architect determines when to terminate the software service for the
project and is responsible for obtaining archive copies of files for Owner.

3.02 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF, MS Word, or MS Excel) format, as appropriate to the document, and transmitted via an
Internet-based submittal service that receives, logs and stores documents, provides electronic
stamping and signatures, and notifies addressees via email.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Interpretation (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

2. Contractor and Architect are required to use this service.
3. It is Contractor's responsibility to submit documents in allowable format.
4. Subcontractors, suppliers, and Architect's consultants will be permitted to use the service

at no extra charge.
5. Users of the service need an email address, internet access, and PDF review software

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

6. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

7. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

B. Submittal Service:  ​Use one of the following: ​
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1. Submittal Exchange (tel: 1-800-714-0024):  www.submittalexchange.com/#sle.
2. ​Procore ​.
3. ​Autodesk Construction Cloud ​.

C. Training:  One, one-hour, web-based training session will be arranged for all participants, with
representatives of Architect and Contractor participating; further training is the responsibility of
the user of the service.

D. Project Closeout:  Architect will determine when to terminate the service for the project and is
responsible for obtaining archive copies of files for Owner.

3.03 PRECONSTRUCTION MEETING

A. Schedule meeting after Notice of Award.

B. Attendance Required:
1. Owner.
2. Architect.
3. Contractor.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Submission of initial Submittal schedule.
6. Designation of personnel representing the parties to Contract ​​ and ​Architect ​.
7. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
8. Scheduling.
9. Scheduling activities of a Geotechnical Engineer.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum ​monthly ​
intervals.

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

C. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Maintenance of quality and work standards.



Salina Fire Station 4

Administrative Requirements 013000 - 4 

12. Effect of proposed changes on progress schedule and coordination.
13. Other business relating to work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.05 CONSTRUCTION PROGRESS SCHEDULE

A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

B. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

C. Within 10 days after joint review, submit complete schedule.

D. Submit updated schedule with each Application for Payment.

3.06 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions regarding
operations and/or personnel.

B. In addition to transmitting electronically a copy to Owner and Architect, submit two printed
copies at weekly intervals.
1. Submit in format acceptable to Owner.

C. Prepare a daily construction report recording the following information concerning events at
Project site and project progress:
1. Date.
2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. Approximate count of personnel at Project site.

a. Include a breakdown for supervisors, laborers, journeymen, equipment operators,
and helpers.

5. Major equipment at Project site.
6. Material deliveries.
7. Safety, environmental, or industrial relations incidents.
8. Meetings and significant decisions.
9. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work

activities (in Contractor's most recently updated and published schedule) and actual
activities.  Explain differences, if any.  Note days or periods when no work was in progress
and explain the reasons why.

10. Testing and/or inspections performed.
11. Signature of Contractor's authorized representative.

3.07 PROGRESS PHOTOGRAPHS

A. Submit photographs with each application for payment, taken not more than 3 days prior to
submission of application for payment.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following events:
1. Completion of site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
4. Structural framing in progress and upon completion.
5. Enclosure of building, upon completion.
6. Final completion, minimum of ten (10) photos.

E. Take photographs as evidence of existing project conditions as follows:
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1. Exterior views:  ​Photographs to record existing site and and immediate surrounding areas
to sufficiently document existing conditions prior to construction ​.

F. Views:
1. Provide non-aerial photographs from four cardinal views at each specified time, until date

of Substantial Completion.
2. Consult with Architect for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

G. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium:  Via email.
2. File Naming:  Include project identification, date and time of view, and view identification.
3. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per

page, each photo labeled with file name; one PDF file per submittal.
4. Hard Copy:  Printed hardcopy (grayscale) of PDF file and point of view sketch.

3.08 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Prepare in a format and with content acceptable to Owner.
3. Prepare using software provided by the Electronic Document Submittal Service.
4. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in

Contract Documents.
2. Owner's, Architect's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional

information/interpretation.  Identify pertinent drawing and detail number and/or
specification section number, title, and paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have engendered
the request.

7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
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routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents.  If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.

H. Review Time:  Architect will respond and return RFIs to Contractor within seven calendar days
of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 12:00 noon will be considered as having been received on the following regular
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.

I. Responses:  Content of answered RFIs will not constitute in any manner a directive or
authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original RFI

will be deemed as having been answered, and an amended one is to be issued forthwith.
 Identify the amended RFI with an R suffix to the original number.

2. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

3. Notify Architect within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.09 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.
1. Format schedule to allow tracking of status of submittals throughout duration of

construction.
2. Account for time required for preparation, review, manufacturing, fabrication and delivery

when establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or

requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.10 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 017800 - Closeout
Submittals.

3.11 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
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2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.

3.12 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

3.13 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.14 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a separate transmittal for each item.
2. Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.
3. Sequentially identify each item.  For revised submittals use original number and a

sequential numerical suffix.
4. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each
copy.

5. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will

not be acknowledged, reviewed, or returned.
6. Deliver each submittal on date noted in submittal schedule, unless an earlier date has

been agreed to by all affected parties, and is of the benefit to the project.
a. Upload submittals in electronic form to Electronic Document Submittal Service

website.
7. Schedule submittals to expedite the Project, and coordinate submission of related items.

a. For each submittal for review, allow 15 days excluding delivery time to and from the
Contractor.

b. For sequential reviews involving Architect's consultants, Owner, or another affected
party, allow an additional 7 days.

c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 days.
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8. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

9. When revised for resubmission, identify all changes made since previous submission.
10. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
11. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
12. Submittals not requested will be recognized, and will be returned "Not Reviewed",

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Submit concurrently with related shop drawing submittal.
4. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting

Contract Documents and coordinating related work.
2. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

D. Samples Procedures:
1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.
3. Include with transmittal high-resolution image files of samples to facilitate electronic review

and approval.  Provide separate submittal page for each item image.

3.15 SUBMITTAL REVIEW

A. Submittals for Review:  Architect will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal

Review cover sheet.

D. Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal

meaning.
1) At Contractor's option, submit corrected item, with review notations

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

1) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.

E. Architect's and consultants' actions on items submitted for information:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
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a. "Reviewed" - no further action is required from Contractor.

END OF SECTION  013000
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SECTION 013216
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preliminary schedule.

B. Construction progress schedule, bar chart type.

1.02 REFERENCE STANDARDS

1.03 SUBMITTALS

A. Within 10 days after date of Agreement, submit preliminary schedule.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

F. Submit in PDF format.

G. Submit under transmittal letter form specified in Section 013000 - Administrative Requirements.

1.04 QUALITY ASSURANCE

A. Scheduler:  Contractor's personnel or specialist Consultant specializing in CPM scheduling with
one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

1.05 SCHEDULE FORMAT

A. Listings:  In chronological order according to the start date for each activity.  Identify each
activity with the applicable specification section number.

B. Diagram Sheet Size:  Maximum 22 x 17 inches (560 x 432 mm).

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.

3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.

C. Include conferences and meetings in schedule.

D. Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

E. Provide separate schedule of submittal dates for shop drawings, product data, and samples,
owner-furnished products, products identified under Allowances, and dates reviewed submittals
will be required from Architect.  Indicate decision dates for selection of finishes.

F. Coordinate content with schedule of values specified in Section 012000 - Price and Payment
Procedures.

G. Provide legend for symbols and abbreviations used.
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3.03 BAR CHARTS

A. Include a separate bar for each major portion of Work or operation.

B. Identify the first work day of each week.

3.04 UPDATING SCHEDULE

A. Maintain schedules to record actual start and finish dates of completed activities.

B. Indicate progress of each activity to date of revision, with projected completion date of each
activity.

C. Annotate diagrams to graphically depict current status of Work.

D. Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

E. Indicate changes required to maintain Date of Substantial Completion.

F. Submit reports required to support recommended changes.

3.05 DISTRIBUTION OF SCHEDULE

A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors,
suppliers, Architect, Owner, and other concerned parties.

B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in
schedules.

END OF SECTION  013216
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SECTION 014000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. References and standards.

D. Testing and inspection agencies and services.

E. Contractor's construction-related professional design services.

F. Contractor's design-related professional design services.

G. Control of installation.

H. Mock-ups.

I. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Document 003100 - Available Project Information:  Soil investigation data.

B. Document 007200 - General Conditions:  Inspections and approvals required by public
 authorities.

C. Section 012100 - Allowances:  Allowance for payment of testing services.

D. Section 013000 - Administrative Requirements:  Submittal procedures.

E. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;
2008 (Reapproved 2023).

B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Testing Agency Evaluation; 2024.

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2023.

F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components; 2016.

H. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2021.

1.04 DEFINITIONS

A. Contractor's Quality Control Plan:  Contractor's management plan for executing the Contract for
Construction.

B. Contractor's Professional Design Services:  Design of some aspect or portion of the project by
party other than the design professional of record.  Provide these services as part of the
Contract for Construction.
1. Design Services Types Required:

a. Construction-Related:  Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

b. Design-Related:  Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
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the project.  Services primarily involve engineering analysis, calculations, and design,
and are not intended to alter the aesthetic aspects of the design.

C. Design Data:  Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:
1. Temporary sheeting, shoring, or supports.
2. Temporary scaffolding.
3. Temporary bracing.
4. Temporary stairs or steps required for construction access only.
5. Temporary hoist(s) and rigging.

1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Base design on performance and/or design criteria indicated in individual specification sections.

C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:
1. Concrete Mix Design:  As described in Section 033000 - Cast-in-Place Concrete.  No

specific designer qualifications are required.
2. Structural Design of Steel Connections:  As described in Section 051200 - Structural Steel

Framing.
3. Structural Design of Metal Framing:  As described in Section 054000 - Cold-Formed Metal

Framing.
4. Structural Design of Steel Trusses:  As described in Section 054400 - Cold-Formed Metal

Trusses.
5. Structural Design of Metal Fabrications:  As described in Section 055000 - Metal

Fabrications.
6. Structural Design of Railings:  As described in Section 055213 - Pipe and Tube Railings.
7. Fire Protection Design:  As described in Section 078700 - Smoke Containment Barriers.
8. Structural Design:   Include physical characteristics, engineering calculations, and

resulting dimensional limitations as described in Section 084313 - Aluminum-Framed
Storefronts.

1.07 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect, provide interpretation of results.
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2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

C. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.

D. Manufacturer's Instructions:  When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

E. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.

1.08 QUALITY ASSURANCE

A. Testing Agency Qualifications:

B. Designer Qualifications:  Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

C. Contractor's Quality Control (CQC) Plan:
1. Prior to start of work, submit a comprehensive plan describing how contract deliverables

will be produced.  Tailor CQC plan to specific requirements of the project.  Include the
following information:
a. Management Structure:  Identify personnel responsible for quality.  Include a chart

showing lines of authority.
b. Management Approach:  Define, describe, and include in the plan specific

methodologies used in executing the work.
1) Management and control of documents and records relating to quality.
2) Communications.
3) Coordination procedures.
4) Resource management.
5) Process control.
6) Inspection and testing procedures and scheduling.
7) Control of noncomplying work.
8) Tracking deficiencies from identification, through acceptable corrective action,

and verification.
9) Control of testing and measuring equipment.
10) Project materials certification.
11) Managerial continuity and flexibility.

D. Quality-Control Personnel Qualifications.  Engage a person with requisite training and
experience to implement and manage quality assurance (QA) and quality control (QC) for the
project.

1.09 REFERENCES AND STANDARDS

A. Obtain copies of standards where required by product specification sections.

B. Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.
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1.10 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ services of an independent testing agency to perform certain specified
testing; payment for cost of services will be derived from allowance specified in Section
012100; see Section 012100 and applicable sections for description of services included in
allowance.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

C. Contractor Employed Agency:
1. Testing agency:  Comply with requirements of ​ASTM E329, ASTM E543, ASTM E699,

ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740 ​.
2. Inspection agency:  Comply with requirements of ​ASTM D3740 and ASTM E329 ​.
3. Laboratory Qualifications:  Accredited by IAS according to IAS AC89.
4. Laboratory:  Authorized to operate in the State in which the Project is located.
5. Laboratory Staff:  Maintain a full time registered Engineer on staff to review services.
6. Testing Equipment:  Calibrated at reasonable intervals either by NIST or using an NIST

established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

B. Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as
necessary.

C. Room Mock-ups: Construct room mock-ups as indicated on drawings. Coordinate installation of
materials, products, and assemblies as required in specification sections; finish according to
requirements. Provide required lighting and any supplemental lighting where required to enable
Architect to evaluate quality of the mock-up.

D. Notify ​Architect ​​​ ​fifteen (15) ​ working days in advance of dates and times when mock-ups will be
constructed.

E. Provide supervisory personnel who will oversee mock-up construction. Provide workers that will
be employed during the construction at Project.

F. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.
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G. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

H. Architect will use accepted mock-ups as a comparison standard for the remaining Work.

I. Where mock-up has been accepted by Architect and is specified in product specification
sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.03 TESTING AND INSPECTION

A. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.04 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION  014000
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SECTION 014219
REFERENCE STANDARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements relating to referenced standards.

B. Reference standards full title and edition date.

1.02 RELATED REQUIREMENTS

1.03 QUALITY ASSURANCE

A. For products or workmanship specified by reference to a document or documents not included
 in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Comply with the reference standard of date of issue specified in this section, except where a
specific date is established by applicable code.

C. Should specified reference standards conflict with Contract Documents, request clarification
from the Architect before proceeding.

D. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of the Architect shall be altered by Contract Documents by mention or inference
otherwise in any reference document.

PART 2  CONSTRUCTION INDUSTRY ORGANIZATION DOCUMENTS

2.01 AIA -- THE AMERICAN INSTITUTE OF ARCHITECTS

A. AIA A503 - Guide for Supplementary Conditions, including Amendments to AIA Documents
A201, the 2017 Owner-Contractor Agreements, and the 2019 Owner-Construction Manager as
Constructor Agreements; 2019.

2.02 ANSI -- AMERICAN NATIONAL STANDARDS INSTITUTE

A. ANSI/AWI 0400 - Factory Finishing; 2022.

B. ANSI/AWI 0620 - Finish Carpentry/Installation; 2018.

C. ANSI/AWI 0641 - Architectural Wood Casework; 2019.

D. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

E. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium); 2019.

F. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2023.

G. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames.;
2003.

2.03 ASTM D SERIES -- ASTM INTERNATIONAL

A. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2020.

2.04 ASTM E SERIES -- ASTM INTERNATIONAL

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.
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2.05 ASTM G SERIES -- ASTM INTERNATIONAL

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

2.06 AWI -- ARCHITECTURAL WOODWORK INSTITUTE

A. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural
Woodwork Institute and Architectural Woodwork Manufacturers Association of Canada; 2005,
8th Ed., Version 2.0.

2.07 ICC -- INTERNATIONAL CODE COUNCIL, INC.

A. ICC 500 - ICC/NSSA Standard for the Design and Construction of Storm Shelters; 2020.

B. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

C. ICC (IBC)-2018 - International Building Code; 2018.

2.08 MPI -- MASTER PAINTERS INSTITUTE (MASTER PAINTERS AND DECORATORS
ASSOCIATION)

A. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

2.09 NFPA -- NATIONAL FIRE PROTECTION ASSOCIATION

A. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2023,
with Errata.

2.10 SDI -- STEEL DECK INSTITUTE

A. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel
Deck; 2017.

2.11 TCNA -- TILE COUNCIL OF NORTH AMERICA, INC.

A. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2024.

2.12 TMS -- THE MASONRY SOCIETY

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

2.13 WCMA -- WINDOW COVERING MANUFACTURERS ASSOCIATION

A. WCMA A100.1 - Standard for Safety of Window Covering Products; 2022.

END OF SECTION  014219
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SECTION 014533
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Code-required special inspections.

B. Testing services incidental to special inspections.

C. Submittals.

1.02 RELATED REQUIREMENTS

A. Document 003100 - Available Project Information:  Soil investigation data.

B. Document 007200 - General Conditions:  Inspections and approvals required by public
authorities.

C. Section 012100 - Allowances:  Allowance for payment of testing services.

D. Section 013000 - Administrative Requirements:  Submittal procedures.

E. Section 014000 - Quality Requirements.

F. Section 014219 - Reference Standards.

G. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 ABBREVIATIONS AND ACRONYMS

A. NIST:  National Institute of Standards and Technology.

1.04 DEFINITIONS

A. Code or Building Code:  ICC (IBC), International Building Code, Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements and
specifically, Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:
1. Special inspections are inspections and testing of materials, installation, fabrication,

erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

1.05 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. AISC 360 - Specification for Structural Steel Buildings; 2022.

C. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the
Field; 2024.

D. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.

E. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

F. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2023.

G. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
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I. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).

J. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment
(2020).

K. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2021.

L. IAS AC291 - Accreditation Criteria for Special Inspection Agencies AC291; 2019.

M. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

N. ICC (IBC)-2018 - International Building Code; 2018.

O. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel
Deck; 2017.

P. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.06 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection
Agency is required to:
1. Submit agency name, address, and telephone number, names of full time registered

Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.

C. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is required to:
1. Submit agency name, address, and telephone number, and names of full time registered

Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Testing Agency is acceptable to AHJ.

D. Manufacturer's Qualification Statement:  Manufacturer is required to submit documentation of
manufacturing capability and quality control procedures. Include documentation of AHJ
approval.

E. Fabricator's Qualification Statement:  Fabricator is required to submit documentation of
fabrication facilities and methods as well as quality control procedures. Include documentation
of AHJ approval.

F. Special Inspection Reports:  After each special inspection, Special Inspector is required to
promptly submit at least two copies of report; one to Architect and one to the AHJ.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of Special Inspector.
d. Date and time of special inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of special inspection.
h. Date of special inspection.
i. Results of special inspection.
j. Compliance with Contract Documents.

G. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one
to Architect and one to AHJ.
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1. Include:
a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test or inspection.
h. Date of test or inspection.
i. Results of test or inspection.
j. Compliance with Contract Documents.

H. Certificates:  When specified in individual special inspection requirements, Special Inspector
shall submit certification by the manufacturer, fabricator, and installation subcontractor to
Architect and AHJ, in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.

1.07 SPECIAL INSPECTION AGENCY

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

B. The Special Inspection Agency may employ and pay for services of an independent testing
agency to perform testing and sampling associated with special inspections and required by the
building code.

C. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

1.08 TESTING AND INSPECTION AGENCIES

A. Owner or Architect may employ services of an independent testing agency to perform additional
testing and sampling associated with special inspections but not required by the building code.

B. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

1.09 QUALITY ASSURANCE

A. Special Inspection Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
2. Accredited by IAS according to IAS AC291.

B. Testing Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
2. Accredited by IAS according to IAS AC89.

C. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.
1. Continuous Special Inspection:  Special Inspection Agency is required to be present in the

area where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspection:  Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and
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at the completion of the work.

3.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. Structural Steel:  Comply with quality assurance inspection requirements of ICC (IBC)-2018.

B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI
(QA/QC).

C. Cold-Formed Steel Trusses Spanning 60 feet (18.3 m) or Greater:  Special Inspector is
required to verify that the temporary installation restraint/bracing and the permanent individual
truss member restraint/bracing are installed in accordance with the approved truss submittal
package.

D. High-Strength Bolt, Nut and Washer Material:
1. Verify identification markings comply with ASTM standards specified in the approved

contract and to AISC 360, Section A3.3; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

E. High-Strength Bolting Installation:  Verify items listed below comply with AISC 360, Section
M2.5.
1. Snug tight joints; periodic.
2. Pretensioned and slip-critical joints with matchmarking, twist-off bolt or direct tension

indicator method of installation; periodic.
3. Pretensioned and slip-critical joints without matchmarking or calibrated wrench method of

installation; continuous.

F. Structural Steel and Cold Formed Steel Deck Material:
1. Structural Steel:  Verify identification markings comply with AISC 360, Section M3.5;

periodic.
2. Other Steel:  Verify identification markings comply with ASTM standards specified in the

approved Contract Documents; periodic.
3. Submit manufacturer's certificates of compliance and test reports; periodic.

G. Weld Filler Material:
1. Verify identification markings comply with AWS standards specified in the approved

Contract Documents and to AISC 360, Section A3.5; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

H. Welding:
1. Structural Steel and Cold Formed Steel Deck:

a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS
D1.1/D1.1M; continuous.

b. Multipass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
c. Single Pass Fillet Welds Less than 5/16 inch (7.94 mm) Wide:  Verify compliance with

AWS D1.1/D1.1M; periodic.
d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
e. Single Pass Fillet Welds 5/16 inch (7.94 mm) or Greater:  Verify compliance with

AWS D1.1/D1.1M; continuous.
f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI
CODE-318, Section 3.5.2.
a. Verification of weldability; periodic.
b. Reinforcing steel resisting flexural and axial forces in intermediate and special

moment frames as well as where it is referenced in older codes. Elements of special
structural walls of concrete and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

3.03 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION

A. Anchors Cast in Concrete:  Verify compliance with ACI CODE-318; periodic.
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B. Bolts Installed in Concrete:  Where allowable loads have been increased or where strength
design is used, verify compliance with approved Contract Documents and ACI CODE-318,
Sections 8.1.3 and 21.2.8 prior to and during placement of concrete; continuous.

C. Anchors Post-Installed in Hardened Concrete:  Verify compliance with ACI CODE-318.

D. Anchors Installed in Hardened Concrete:  Verify compliance with ACI CODE-318, Sections
3.8.6, 8.1.3, and 21.2.8; periodic.

E. Design Mix:  Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI CODE-318, Chapter 19, 16.4.3, 26.4.4; periodic.

F. Concrete Sampling Concurrent with Strength Test Sampling:  Each time fresh concrete is
sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M, and
ACI CODE-318, Chapter 26.5, 26.12, and record the following, continuous:
1. Slump.
2. Air content.
3. Temperature of concrete.

G. Formwork Shape, Location and Dimensions:  Verify compliance with approved Contract
Documents and ACI CODE-318, Chapter 26.11.1.2(b); periodic.

H. Materials:  If the Contractor cannot provide sufficient data or documentary evidence that
concrete materials comply with the quality standards of ACI CODE-318, the AHJ will require
that the Special Inspector verify compliance with the appropriate standards and criteria in ,
Chapter 3.

3.04 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION

A. Masonry Structures Subject to Special Inspection:
1. Masonry construction when required by the quality assurance program of TMS 402/602.
2. Empirically designed masonry, glass unit masonry and masonry veneer in structures

designated as "essential facilities".
3. Engineered masonry in structures classified as "low hazard..." and "substantial hazard to

human life in the event of failure".

B. Verify each item below complies with approved Contract Documents and the applicable articles
of TMS 402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction unless specifically exempted by code; periodic.
3. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout

arrives on site; continuous.
4. Joints and Accessories:  When masonry construction begins, verify:

a. Proportions of site prepared mortar; periodic.
b. Construction of mortar joints; periodic.
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc;

periodic.
5. Structural Elements, Joints, Anchors, Protection: During masonry construction, verify:

a. Size and location of structural elements; periodic.
b. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; periodic.
c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
d. Welding of reinforcing bars; continuous.

6. Grouting Preparation:  Prior to grouting, verify:
a. Grout space is clean; periodic.
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b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages;
periodic.

c. Correctly proportioned site prepared grouts and prestressing grout for bonded
tendons; periodic.

d. Correctly constructed mortar joints; periodic.
7. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of

specimens; periodic.

C. Engineered Masonry in Buildings Designated as "Essential Facilities":  Verify compliance of
each item below with approved Contract Documents and the applicable articles of TMS
402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction and upon completion of each 5,000 square feet (464.5 sq m)
increment of masonry erected during construction; periodic.

3. Preblended Mortar and Grout:  Verify proportions of materials upon delivery to site;
periodic.

4. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout
arrives on site; continuous.

5. Engineered Elements, Joints, Anchors, Grouting, Protection:  Verify compliance of each
item below with approved Contract Documents and referenced standards.
a. Proportions of site prepared mortar; periodic.
b. Placement of masonry units and construction of mortar joints; periodic.
c. Placement of reinforcement, connectors, prestressing tendons, anchorages, etc.;

periodic.
d. Size and location of structural elements; periodic.
e. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; continuous.
f. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
g. Welding of reinforcing bars; continuous.
h. Preparation, construction and protection of masonry against hot weather above 90

degrees F (50 degrees C) and cold weather below 40 degrees F (22 degrees C);
periodic.

i. Application and measurement of prestressing force; continuous.
6. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of

specimens; continuous.

3.05 SPECIAL INSPECTIONS FOR SOILS

A. Materials and Placement:  Verify each item below complies with approved construction
documents and approved geotechnical report.
1. Design bearing capacity of material below shallow foundations; periodic.
2. Design depth of excavations and suitability of material at bottom of excavations; periodic.
3. Materials, densities, lift thicknesses; placement and compaction of backfill: continuous.
4. Subgrade, prior to placement of compacted fill verify proper preparation; periodic.

B. Testing:  Classify and test excavated material; periodic.

END OF SECTION  014533
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary utilities.

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

D. Temporary Controls:  Barriers, enclosures, and fencing.

E. Security requirements.

F. Vehicular access and parking.

G. Waste removal facilities and services.

H. Field offices.

1.02 RELATED REQUIREMENTS

A. Section 015100 - Temporary Utilities.

B. Section 015213 - Field Offices and Sheds.

C. Section 015500 - Vehicular Access and Parking.

D. Section 015813 - Temporary Project Signage.

1.03 TEMPORARY UTILITIES - SEE SECTION 015100

A. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation
required for construction purposes.

B. New permanent facilities may be used.

C. Use trigger-operated nozzles for water hoses, to avoid waste of water.

1.04 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with

necessary software and laser printer.
2. Internet Connections:  Minimum of one; DSL modem or faster.

1.05 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.

B. Maintain daily in clean and sanitary condition.

1.06 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way ​​.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.07 FENCING

A. Construction:  Contractor's option.

B. Provide 6 foot (1.8 m) high fence around construction site; equip with vehicular and pedestrian
gates with locks.
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1.08 EXTERIOR ENCLOSURES

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

1.09 SECURITY ​​

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

1.10 VEHICULAR ACCESS AND PARKING - SEE SECTION 015500

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.

C. Provide and maintain access to fire hydrants, free of obstructions.

D. Provide means of removing mud from vehicle wheels before entering streets.

E. Provide temporary parking areas to accommodate construction personnel.  When site space is
not adequate, provide additional off-site parking.

1.11 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.12 PROJECT SIGNS - SEE SECTION 015813

1.13 FIELD OFFICES - SEE SECTION 015213

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

C. Locate offices a minimum distance of 30 feet (10 m) from existing and new structures.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial
Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet (600 mm).  Grade site as
indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  015000
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SECTION 015813
TEMPORARY PROJECT SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project identification sign.

1.02 QUALITY ASSURANCE

A. Design sign and structure to withstand 50 miles/hr (80 km/hr) wind velocity.

B. Sign Painter:  Experienced as a professional sign painter for minimum three years.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawing:  Show content, layout, lettering, color ​​​, structure ​​, sizes ​​ and grades of members ​.

PART 2  PRODUCTS

2.01 SIGN MATERIALS

A. Structure and Framing:  New, wood, structurally adequate.

B. Sign Surfaces:  Exterior grade plywood with medium density overlay, minimum 3/4 inch (19
mm) thick, standard large sizes to minimize joints.

C. Paint and Primers:  Exterior quality, ​two ​ coats; sign background of ​color as selected ​.

D. Lettering:  Exterior quality paint, contrasting colors.

2.02 PROJECT IDENTIFICATION SIGN

A. One painted sign, 48 sq ft (4.5 sq m) area, bottom 4 feet (1 m) above ground.

B. Content:
1. Project ​​title, ​ logo ​ and name of ​Owner ​ as indicated on Contract Documents.
2. Names and titles of Architect and Consultants.
3. Name of ​ Prime ​ ​Contractor ​​​.

C. Graphic Design, Colors, Style of Lettering:  Designated by Architect.

PART 3  EXECUTION

3.01 INSTALLATION

A. Erect at ​location of high public visibility adjacent to main entrance to site ​.

B. Erect supports and framing on secure foundation, rigidly braced and framed to resist wind
loadings.

C. Install sign surface plumb and level, with butt joints.  Anchor securely.

3.02 MAINTENANCE

A. Maintain signs and supports clean, repair deterioration and damage.

3.03 REMOVAL

A. Remove signs, framing, supports, and foundations at completion of Project and restore the
area.

END OF SECTION  015813
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations.

E. Procedures for Owner-supplied products.

F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Identification of Owner-supplied products.

B. Section 012500 - Substitution Procedures:  Substitutions made during procurement and/or
construction phases.

C. Section 014000 - Quality Requirements:  Product quality monitoring.

1.03 SUBMITTALS

A. Proposed Products List:  Submit list of major products proposed for use, with name of
manufacturer, trade name, and model number of each product.
1. Submit within 15 days after date of Agreement.
2. For products specified only by reference standards, list applicable reference standards.

B. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

C. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

D. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract Documents.

B. See Section 014000 - Quality Requirements, for additional source quality control requirements.

2.02 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
 Submit a request for substitution for any manufacturer not named.

2.03 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
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PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. See Section 012500 - Substitution Procedures.

3.02 OWNER-SUPPLIED PRODUCTS

A. Owner's Responsibilities:
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to

Contractor.
2. Arrange and pay for product delivery to site.
3. On delivery, inspect products jointly with Contractor.
4. Submit claims for transportation damage and replace damaged, defective, or deficient

items.
5. Arrange for manufacturers' warranties, inspections, and service.

B. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with

Owner.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.

E. Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage, and to minimize handling.

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weathertight, climate-controlled enclosures in an environment
favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

G. Comply with manufacturer's warranty conditions, if any.

H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.
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I. Prevent contact with material that may cause corrosion, discoloration, or staining.

J. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION  016000
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Pre-installation meetings.

C. Cutting and patching.

D. Surveying for laying out the work.

E. Cleaning and protection.

F. Starting of systems and equipment.

G. Demonstration and instruction of Owner personnel.

H. Closeout procedures, including Contractor's Correction Punch List, except payment
procedures.

I. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. Section 017900 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

B. Section 078400 - Firestopping.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey
work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.

D. Project Record Documents:  Accurately record actual locations of capped and active utilities.

1.05 QUALIFICATIONS

A. For surveying work, employ a land surveyor registered in the State in which the Project is
located and acceptable to Architect.  Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate.  Employ only individual(s) trained
and experienced in collecting and recording accurate data relevant to ongoing construction
activities,

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State in which the Project is located.  Employ only
individual(s) trained and experienced in establishing and maintaining horizontal and vertical
control points necessary for laying out construction work on project of similar size, scope and/or
complexity.
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C. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

1.06 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain
pumping equipment.

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

D. Perform dewatering activities, as required, for the duration of the project.

E. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

F. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or

clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly

apply corrective measures.

G. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

H. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

I. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.

C. Verify that utility requirements and characteristics of new operating equipment are compatible
with building utilities.  Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.

G. After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.
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B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify Architect four days in advance of meeting date.

D. Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

D. Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

E. Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

F. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect.

G. Utilize recognized engineering survey practices.
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H. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar
appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations ​​.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations ​​.

I. Periodically verify layouts by same means.

J. Maintain a complete and accurate log of control and survey work as it progresses.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.

G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 078400, to full thickness of the penetrated
element.

I. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.
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3.07 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site ​periodically ​ and
dispose off-site; do not burn or bury.

3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.09 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.

B. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

C. Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

D. Verify that wiring and support components for equipment are complete and tested.

E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

F. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.10 DEMONSTRATION AND INSTRUCTION

A. See Section 017900 - Demonstration and Training.

3.11 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.12 FINAL CLEANING

A. Use cleaning materials that are nonhazardous.

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. ​Replace ​ filters of operating equipment.
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F. Clean debris from ​roofs, gutters, downspouts, scuppers, overflow drains, area drains, drainage
systems, and site areas ​.

G. Clean site; sweep paved areas, rake clean landscaped surfaces.

H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.14 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION  017000
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 007200 - General Conditions and 007300 - Supplementary Conditions:  Performance
bond and labor and material payment bonds, warranty, and correction of work.

B. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings, product
data, and samples.

C. Section 017000 - Execution and Closeout Requirements:  Contract closeout procedures.

D. Individual Product Sections:  Specific requirements for operation and maintenance data.

E. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to ​Architect ​ ​with claim for final Application for
Payment ​.

B. Operation and Maintenance Data:
1. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten days after acceptance.
2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will

be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

3. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Addenda.
3. Change Orders and other modifications to the Contract.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Record Drawings:  Legibly mark each item to record actual construction including:
1. Field changes of dimension and detail.
2. Details not on original Contract drawings.
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3.02 OPERATION AND MAINTENANCE DATA

A. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

B. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

C. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions
and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.
 Include summer, winter, and any special operating instructions.

E. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.
1. Include Carbon Dioxide Monitoring Protocol.
2. Include Carbon Monoxide Monitoring Protocol.

F. Include manufacturer's printed operation and maintenance instructions.

G. Include sequence of operation by controls manufacturer.

H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

I. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

J. Include test and balancing reports.

K. Additional Requirements:  As specified in individual product specification sections.
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3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders with
durable plastic covers; 2 inch (50 mm) maximum ring size.  When multiple binders are used,
correlate data into related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

J. Arrangement of Contents:  Organize each volume in parts as follows:
1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Operation and maintenance data.
c. Field quality control data.
d. Photocopies of warranties and bonds.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table
of Contents.

END OF SECTION  017800
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

A. Demonstration of products and systems ​​ where indicated in specific specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Electrical systems and equipment.
4. Landscape irrigation.
5. Items specified in individual product Sections.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Finishes, including flooring, wall finishes, ceiling finishes.
2. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS

A. Section 017800 - Closeout Submittals:  Operation and maintenance manuals.

B. Other Specification Sections:  Additional requirements for demonstration and training.

1.03 SUBMITTALS

A. See Section ​013000 - Administrative Requirements ​, ​for submittal procedures. ​

B. ​Training Plan ​:  ​Owner ​ will designate personnel to be trained; tailor training to needs and skill-
level of attendees.
1. Submit to Architect for transmittal to Owner.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be

provided by Contractor.

C. Training Manuals:  Provide training manual for each attendee; allow for minimum of ​two ​
attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and

maintenance data.

D. Training Reports:  
1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
3. List of attendee questions and written answers given, including copies of and references

to supporting documentation required for clarification; include answers to questions that
could not be answered in original training session.
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1.04 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstration may be combined with Owner personnel training if applicable.

C. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up,
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.

D. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

B. Provide training in minimum two hour segments.

C. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

D. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup

copies.
2. Typical contents and organization of all manuals, including explanatory information,

system narratives, and product specific information.
3. Typical uses of the O&M manuals.

E. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.
3. Review instructions for proper operation in all modes, including start-up, shut-down,

seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety

issues and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10. Review spare parts and tools required to be furnished by Contractor.
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11. Review spare parts suppliers and sources and procurement procedures.

F. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION  017900
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SECTION 024100
DEMOLITION

PART 3  EXECUTION

1.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having

jurisdiction.
6. Conduct operations to minimize obstruction of public and private entrances and exits. Do

not obstruct required exits at any time. Protect persons using entrances and exits from
removal operations.

7. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon, or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

1.02 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION  024100
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SECTION 033000 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Require representatives of each entity directly concerned with cast-in-place concrete to 
attend, including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Concrete Subcontractor. 

e. Special concrete finish Subcontractor. 

2. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field quality 
control. 

b. Construction joints, control joints, isolation joints, and joint-filler strips. 

c. Semirigid joint fillers. 

d. Vapor-retarder installation. 

e. Anchor rod and anchorage device installation tolerances. 

f. Cold and hot weather concreting procedures. 

g. Concrete finishes and finishing. 

h. Curing procedures. 

i. Forms and form-removal limitations. 

j. Shoring and reshoring procedures. 

k. Methods for achieving specified floor and slab flatness and levelness. 

l. Floor and slab flatness and levelness measurements. 

m. Concrete repair procedures. 

n. Concrete protection. 

o. Initial curing and field curing of field test cylinders (ASTM C31/C31M.) 

p. Protection of field cured field test cylinders. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Blended hydraulic cement. 

5. Silica fume. 

6. Performance-based hydraulic cement 
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7. Aggregates. 

8. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at 
time of concrete placement, relative humidity at time of concrete placement, curing 
conditions, and use of other admixtures. 

9. Vapor retarders. 

10. Floor and slab treatments. 

11. Liquid floor treatments. 

12. Curing materials. 

a. Include documentation from color pigment manufacturer, indicating that proposed 
methods of curing are recommended by color pigment manufacturer. 

13. Joint fillers. 

14. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 

4. Maximum w/cm. 

5. Calculated equilibrium unit weight, for lightweight concrete. 

6. Slump limit. 

7. Air content. 

8. Nominal maximum aggregate size. 

9. Indicate amounts of mixing water to be withheld for later addition at Project site if 
permitted. 

10. Include manufacturer's certification that permeability-reducing admixture is compatible 
with mix design. 

11. Include certification that dosage rate for permeability-reducing admixture matches 
dosage rate used in performance compliance test. 

12. Intended placement method. 

13. Submit alternate design mixtures when characteristics of materials, Project conditions, 
weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

a. Location of construction joints is subject to approval of the Architect. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Testing agency: Include copies of applicable ACI certificates. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 

4. Floor and slab treatments. 

5. Bonding agents. 

6. Adhesives. 

7. Vapor retarders. 

8. Semirigid joint filler. 

9. Joint-filler strips. 

10. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency: 
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1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Blended hydraulic cement. 

5. Silica fume. 

6. Performance-based hydraulic cement. 

7. Aggregates. 

8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, indicating 
compliance with specified requirements, including dosage rate used in test. 

D. Floor surface flatness and levelness measurements report, indicating compliance with specified 
tolerances. 

E. Research Reports: 

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198. 

2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380. 

F. Preconstruction Test Reports: For each mix design. 

G. Field quality-control reports. 

H. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-
certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork 
Concrete Finisher/Technician or an ACI Concrete Flatwork Technician. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for 
production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete 
Quality Control Technical Manager. 

1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 

D. Field Quality Control Testing Agency Qualifications: An independent agency, qualified in 
accordance with ASTM C1077 and ASTM E329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field-Testing 
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification 
program. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on each concrete mixture. 

1. Include the following information in each test report: 

a. Admixture dosage rates. 

b. Slump. 

c. Air content. 

d. Seven-day compressive strength. 

e. 28-day compressive strength. 

f. Permeability. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 

4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing 
steel. 

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and 
accessories that do not comply with requirements or that fail to resist penetration by termites 
within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301unless modified by requirements in the Contract 
Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 
Project. 

2. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I/II . 

2. Fly Ash: ASTM C618, Class C. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when 
tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not 
more than 0.10 percent at an age of 16 days when tested in accordance with 
ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive 
aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested in accordance 
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with ASTM C1293 and categorized in accordance with ASTM C1778, based on 
alkali content being calculated in accordance with ACI 301. 

2. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 

3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Lightweight Aggregate: ASTM C330/C330M, 3/4-inch nominal maximum aggregate size. 

E. Air-Entraining Admixture: ASTM C260/C260M. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do 
not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do 
not use calcium chloride or admixtures containing calcium chloride in steel-reinforced 
concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 

2. Retarding Admixture: ASTM C494/C494M, Type B. 

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic 
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier 
and minimizing chloride reactions with steel reinforcement in concrete and complying with 
ASTM C494/C494M, Type C. 

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in concrete. 

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, 
permeability-reducing crystalline admixture, capable of reducing water absorption of 
concrete exposed to hydrostatic pressure (PRAH). 

a. Permeability: No leakage when tested in accordance with U.S. Army Corps of 
Engineers CRD C48 at a hydraulic pressure of 200 psi for 14 days. 

G. Water and Water Used to Make Ice: ASTM C94/C94M, potable  

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 15 mils thick. Include 
manufacturer's recommended adhesive or pressure-sensitive tape. 

2.4 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, 
and densifies concrete surfaces. 

2.5 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F: Black. 

b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 

c. Ambient Temperature Above 85 deg F: White. 

D. Curing Paper: Eight-feet-wide paper, consisting of two layers of fibered kraft paper laminated 
with double coating of asphalt. 

E. Water: Potable or complying with ASTM C1602/C1602M. 
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F. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not 
interfere with bonding of floor covering. 

G. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A. 

H. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, 
Class A. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 in accordance with ASTM D2240. 

C. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade and 
class to suit requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

E. Floor Slab Protective Covering: Eight-feet-wide cellulose fabric. 

 

2.7 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic 
cement, as defined in ASTM C219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended 
by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance 
with ASTM C109/C109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic 
cement, as defined in ASTM C219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance 
with ASTM C109/C109M. 

2.8 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301. 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 



Salina Fire Station 4 

Cast-In-Place Concrete 033000 - 7 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 

2. Slag Cement: 50 percent by mass. 

3. Silica Fume: 10 percent by mass. 

4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, 
with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not 
exceeding 10 percent by mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or 
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent 
by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

5. Use permeability-reducing admixture in concrete mixtures where indicated. 

D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's 
written instructions and to result in hardened concrete color consistent with approved mockup. 

2.9 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings, grade beams, and walls. 

1. Exposure Class: ACI 318 F2. 

2. Minimum Compressive Strength: 3500 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Slump Limit: 4 inches, plus or minus 1 inch. 

5. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

B. Class B: Normal-weight concrete used for foundation walls. 

1. Exposure Class: ACI 318 F2. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Slump Limit: 4 inches, plus or minus 1 inch. 

5. Air Content: 

a. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch nominal maximum aggregate size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

C. Class C: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Minimum Cementitious Materials Content: 540 lb/cu. yd. 

5. Slump Limit: 4 inches, plus or minus 1 inch  

6. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished floors. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

D. Class D: Normal-weight concrete used for interior suspended slabs. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 
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3. Maximum w/cm: 0.45. 

4. Minimum Cementitious Materials Content: 540 lb/cu. yd. 

5. Slump Limit: 4 inches, plus or minus 1 inch 

6. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished floors. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

E. Class : Normal-weight concrete used for interior metal pan stairs and landings: 

1. Exposure Class: ACI 318 F0 

2. Minimum Compressive Strength: 3000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Minimum Cementitious Materials Content: 470 lb/cu. yd.. 

5. Maximum Size Aggregate: 1/2 inch. 

6. Slump Limit: 3 inches, plus 1 inch or minus 2 inches. 

7. Air Content: 0 percent, plus or minus 0.5 percent at point of delivery. 

8. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

9. Retarding Admixture: Not allowed. 

10. Accelerating Admixture: Not allowed. 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance 
with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than five minutes after ingredients are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixture time, quantity, and amount of 
water added. Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have been 
performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 
to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, including source 
of water and continuous electrical power at Project site during site curing period for test 
samples. 

4. Security and protection for test samples and for testing and inspection equipment at 
Project site. 
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3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining Work 
that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 
ASTM E1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 

2. Face laps away from exposed direction of concrete pour. 

3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor 
retarder to concrete. 

4. Lap joints 6 inches and seal with manufacturer's recommended tape. 

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing 
entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 

7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor retarder. 

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in 
accordance with manufacturer's written instructions. 

3.5 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise indicated. 

b. Do not continue reinforcement through sides of strip placements of floors and 
slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 

4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in 
girders a minimum distance of twice the beam width from a beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as required or recommended by ACI. Unless otherwise 
indicated on Drawings, locate vertical joints beside piers integral with walls, near corners, 
and in concealed locations where possible. 

7. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows: 
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1. Grooved Joints: Form control joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying 
surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action 
does not tear, abrade, or otherwise damage surface and before concrete develops 
random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated on Drawings. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface, where joint sealants, specified in Section 079200 "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 

2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one 
side of joint. 

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, 
and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and make 
necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. 

1. If a section cannot be placed continuously, provide construction joints as indicated. 

2. Deposit concrete to avoid segregation. 

3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 
ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 



Salina Fire Station 4 

Cast-In-Place Concrete 033000 - 11 

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 
penetrate placed layer and at least 6 inches into preceding layer. 

c. Do not insert vibrators into lower layers of concrete that have begun to lose 
plasticity. 

d. At each insertion, limit duration of vibration to time necessary to consolidate 
concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Do not place concrete floors and slabs in a checkerboard sequence. 

2. Consolidate concrete during placement operations, so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

3. Maintain reinforcement in position on chairs during concrete placement. 

4. Screed slab surfaces with a straightedge and strike off to correct elevations. 

5. Level concrete, cut high areas, and fill low areas. 

6. Slope surfaces uniformly to drains where required. 

7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, before excess bleedwater appears on the surface. 

8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 
material. 

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 

b. Remove projections larger than 1 inch. 

c. Tie holes do not require patching. 

d. Surface Tolerance: ACI 117 Class D. 

e. Apply to concrete surfaces not exposed to public view. 

2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 

b. Remove projections larger than 1/4 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class B. 

e. Locations: Apply to concrete surfaces exposed to public view, to receive a 
rubbed finish, or to be covered with a coating or covering material applied 
directly to concrete. 

3. ACI 301 Surface Finish SF-3.0: 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 

b. Remove projections larger than 1/8 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class A. 

e. Locations: Apply to concrete surfaces exposed to public view, to receive a 
rubbed finish, or to be covered with a coating or covering material applied 
directly to concrete. 

B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings: 

1. Smooth-Rubbed Finish: 

a. Perform no later than one day after form removal. 

b. Moisten concrete surfaces and rub with carborundum brick or another abrasive 
until producing a uniform color and texture. 
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c. If sufficient cement paste cannot be drawn from the concrete by the rubbing 
process, use a grout made from the same cementitious materials used in the in-
place concrete. 

d. Maintain required patterns or variances as shown on Drawings or to match design 
reference sample. 

2. Grout-Cleaned Rubbed Finish: 

a. Clean concrete surfaces after contiguous surfaces are completed and accessible. 

b. Do not clean concrete surfaces as Work progresses. 

c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or 
ASTM C404, by volume, with sufficient water to produce a mixture with the 
consistency of thick paint. Add white portland cement in amounts determined by 
trial patches, so color of dry grout matches adjacent surfaces. 

d. Wet concrete surfaces. 

e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface 
with clean burlap, and keep surface damp by fog spray for at least 36 hours. 

f. Maintain required patterns or variances as shown on Drawings or to match design 
reference sample. 

3. Cork-Floated Finish: 

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or 
ASTM C404, by volume, with sufficient water to produce a mixture with the 
consistency of thick paint. 

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a 
mixture of stiff grout. Add white portland cement in amounts determined by trial 
patches, so color of dry grout matches adjacent surfaces. 

c. Wet concrete surfaces. 

d. Compress grout into voids by grinding surface. 

e. In a swirling motion, finish surface with a cork float. 

f. Maintain required patterns or variances as shown on Drawings or to match design 
reference sample. 

4. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 
1500 psi, apply scrubbed finish. 

a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, using 
water freely, until top mortar surface is removed and aggregate is uniformly 
exposed. 

b. Rinse scrubbed surfaces with clean water. 

c. Maintain continuity of finish on each surface or area of Work. 

d. Remove only enough concrete mortar from surfaces to match design reference 
sample. 

C. Related Unformed Surfaces: 

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Scratch Finish: 

1. While still plastic, texture concrete surface that has been screeded and bull-floated or 
darbied. 

2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction. 

3. Apply scratch finish to surfaces to receive concrete floor toppings. 

C. Float Finish: 
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1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently 
to permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete. 

3. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-
applied or sheet waterproofing, built-up or membrane roofing, or sand-bed 
terrazzo. 

D. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings. 

4. Do not add water to concrete surface. 

5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 
percent. 

6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient 
flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 
randomly trafficked floor surface: 

a. Slabs on Ground: 

1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch. 

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with 
minimum local values of flatness, FF 17; and of levelness, FL 15. 

3) Specified overall values of flatness, FF 35; and of levelness, FL 25; with 
minimum local values of flatness, FF 24; and of levelness, FL 17. 

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with 
minimum local values of flatness, FF 30; and of levelness, FL 24. 

5) Specified Overall Value (SOV): FF 50 and FL 25 with minimum local value 
(MLV): FF 40 and FL 17. 

6) Specified Overall Value (SOV): FF 25 and FL 20 with minimum local value 
(MLV): FF 17 and FL 15. 

b. Suspended Slabs: 

1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch. 

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with 
minimum local values of flatness, FF 17; and of levelness, FL 15. 

3) Specified overall values of flatness, FF 35; and of levelness, FL 20; with 
minimum local values of flatness, FF 24; and of levelness, FL 15. 

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with 
minimum local values of flatness, FF 30; and of levelness, FL 24. 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings or 
where ceramic or quarry tile is to be installed by either thickset or thinset method. While 
concrete is still plastic, slightly scarify surface with a fine broom perpendicular to main traffic 
route. 

1. Coordinate required final finish with Architect before application. 

2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 
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F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations 
indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

G. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair 
treads, platforms, ramps as indicated on Drawings 

1. Apply in accordance with manufacturer's written instructions and as follows: 

a. Uniformly spread 25 lb/100 sq. ft. of dampened slip-resistive aggregate over 
surface in one or two applications. 

b. Tamp aggregate flush with surface, but do not force below surface. 

c. After broadcasting and tamping, apply float finish. 

d. After curing, lightly work surface with a steel wire brush or an abrasive stone and 
water to expose slip-resistive aggregate. 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 
unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 

3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 

2. Construct concrete bases 4 inches high unless otherwise indicated on Drawings, and 
extend base not less than 6 inches in each direction beyond the maximum dimensions of 
supported equipment unless otherwise indicated on Drawings, or unless required for 
seismic anchor support. 

3. Minimum Compressive Strength: 4000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. 

a. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

b. Cast anchor-bolt insert into bases. 

c. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 

1. Cast-in inserts and accessories, as shown on Drawings. 

2. Screed, tamp, and trowel finish concrete surfaces. 

3.10 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing 
operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 
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1. Cure formed concrete surfaces, including underside of beams, supported slabs, and 
other similar surfaces. 

2. If forms remain during curing period, moist cure after loosening forms. 

3. If removing forms before end of curing period, continue curing for remainder of curing 
period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final setting 
of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 

c. Absorptive Cover: Pre-dampen absorptive material before application; apply 
additional water to absorptive material to maintain concrete surface continuously 
wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by 
power spray or roller in accordance with manufacturer's written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 

2) Maintain continuity of coating and repair damage during curing period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 

2. Interior Concrete Floors: 

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has 
option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12-inches. 

b) Maintain absorptive cover water saturated, and in place, for duration 
of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches, and sealed by waterproof tape or 
adhesive. 

a) Immediately repair any holes or tears during curing period, using 
cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

a) Water. 

b) Continuous water-fog spray. 

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of 
the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 inches. 

b) Maintain absorptive cover water saturated, and in place, for duration 
of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches, and sealed by waterproof tape or 
adhesive. 
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a) Immediately repair any holes or tears during curing period, using 
cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

a) Water. 

b) Continuous water-fog spray. 

c. Floors to Receive Urethane Flooring: 

1) As soon as concrete has sufficient set to permit application without marring 
concrete surface, install prewetted absorptive cover over entire area of floor. 

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches and sealed in place. 

3) Secure polyethylene moisture-retaining cover in place to prohibit air from 
circulating under polyethylene moisture-retaining cover. 

4) Leave absorptive cover and polyethylene moisture-retaining cover in place 
for duration of curing period, but not less than 28 days. 

d. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 

3) Maintain continuity of coating, and repair damage during curing period. 

4) Removal: After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound does not 
interfere with bonding of floor covering used on Project. 

e. Floors to Receive Curing and Sealing Compound: 

1) Apply uniformly to floors and slabs indicated in a continuous operation by 
power spray or roller in accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 

3) Repeat process 24 hours later, and apply a second coat. Maintain continuity 
of coating, and repair damage during curing period. 

3.11 TOLERANCES 

A. Conform to ACI 117. 

3.12 APPLICATION OF LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment 
in accordance with manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Do not apply to concrete that is less than seven days' old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 
repeat brooming or scrubbing. 

4. Rinse with water; remove excess material until surface is dry. 

5. Apply a second coat in a similar manner if surface is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller in accordance with manufacturer's written 
instructions. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least [one] [six] month(s). 
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2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 

2. Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 

d. Fill and compact with patching mortar before bonding agent has dried. 

e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding 
agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement, so that, when dry, patching mortar matches surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances 
specified for each surface. 

a. Correct low and high areas. 

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 
template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 

4. Correct localized low areas during, or immediately after, completing surface-finishing 
operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 
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a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel reinforcement 
with at least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent. 

c. Mix patching concrete of same materials and mixture as original concrete, except 
without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 

e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, 
and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.15 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing and inspecting agency to perform tests 
and inspections and to submit reports. 

1. Testing agency shall be responsible for providing curing container for composite samples 
on Site and verifying that field-cured composite samples are cured in accordance with 
ASTM C31/C31M. 

2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, 
Contractor, and concrete manufacturer within 48 hours of inspections and tests. 

a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable to each test and 
inspection: 

1) Project name. 

2) Name of testing agency. 

3) Names and certification numbers of field and laboratory technicians performing 
inspections and testing. 

4) Name of concrete manufacturer. 

5) Date and time of inspection, sampling, and field testing. 

6) Date and time of concrete placement. 

7) Location in Work of concrete represented by samples. 

8) Date and time sample was obtained. 

9) Truck and batch ticket numbers. 

10) Design compressive strength at 28 days. 

11) Concrete mixture designation, proportions, and materials. 

12) Field test results. 
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13) Information on storage and curing of samples before testing, including curing 
method and maximum and minimum temperatures during initial curing period. 

14) Type of fracture and compressive break strengths at seven days and 28 days. 

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added at 
Project site. 

C. Inspections: 

1. Headed bolts and studs. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

6. Batch Plant Inspections: On a random basis, as determined by Architect. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used. 

2. Slump: ASTM C143/C143M: 

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; 

a. One test for each composite sample, but not less than one test for each day's pour of 
each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, 
and one test for each composite sample. 

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete. 

a. One test for each composite sample, but not less than one test for each day's pour of 
each concrete mixture. 

7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of four 6-inch by 12-inch or 4-inch by 8-inch cylinder 
specimens for each composite sample. 

b. Cast, initial cure, and field cure two sets of four standard cylinder specimens for each 
composite sample. 

8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of four laboratory-cured specimens at seven days and one set of two 
specimens at 28 days. 

b. Test one set of four field-cured specimens at seven days and one set of two specimens 
at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 
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9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures for 
protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength, and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi if specified compressive strength is 5000 psi, or no 
compressive strength test value is less than 10 percent of specified compressive strength 
if specified compressive strength is greater than 5000 psi. 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

12. Additional Tests: 

a. Testing and inspecting agency shall make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have 
not been met, as directed by Architect. 

b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C42/C42M or by other methods as directed by 
Architect. 

1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 
section 1.6.6.3. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

E. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 48 hours 
of completion of floor finishing and promptly report test results to Architect. 

3.16 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 

2. Diaper hydraulic equipment used over concrete surfaces. 

3. Prohibit vehicles from interior concrete slabs. 

4. Prohibit use of pipe-cutting machinery over concrete surfaces. 

5. Prohibit placement of steel items on concrete surfaces. 

6. Prohibit use of acids or acidic detergents over concrete surfaces. 

7. Protect liquid floor treatment from damage and wear during the remainder of construction 
period. Use protective methods and materials, including temporary covering, 
recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 

END OF SECTION 033000 
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SECTION 033511
CONCRETE FLOOR FINISHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Liquid densifiers and hardeners.

B. Polished concrete.

C. Protective Covering for finished floor during construction.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,
troweling, and similar operations; curing.

B. Section 033000 - Cast-in-Place Concrete:  Curing compounds that also function as sealers.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with concrete floor placement and concrete floor curing.

B. PREINSTALLATION MEETINGS
1. Preinstallation Conference: Conduct conference at Project site.

a. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with polished concrete to attend, including the
following:
1) Contractor's superintendent.
2) Cast-in-place concrete subcontractor.
3) Polished concrete finishing Subcontractor.

2. Review the following:
a. Physical requirements of completed concrete slab.
b. Locations and time of test areas.
c. Protection of surfaces not scheduled for finish application.
d. Surface preparation.
e. Application.
f. Repair.
g. Quality Control.
h. Cleaning.
i. Protection of finish system.

3. Coordination with other work.
a. Removal of concrete waste slurry.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's published data on each finishing product, including information
on compatibility of different products and limitations.

C. Product Data:  Manufacturer's published data and installation instructions for concrete polishing
system and finishing products, including manufacturer's installation instructions, information on
compatibility of different products, and limitations.

D. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.

E. Warranty Documentation:  Manufacturer warranty; ensure that forms have been completed in
Owner's name and registered with manufacturer.

F. Specimen Warranty:  Manufacturer warranty.

1.05 QUALITY ASSURANCE

A. For slabs indicated to receive concrete polishing system, do not proceed with concrete
polishing unless manufacturer's representative and specialized equipment is present for every



Salina Fire Station 4

Concrete Floor Finishes 033511 - 2 

day of placement.

1.06 MOCK-UP

A. For coatings, construct mock-up area under conditions similar to those that will exist during
application, with coatings applied.

B. Mock-Up Size:  10 feet (3 m) square.

C. Locate where directed.

D. Before casting concrete, build mockups to verify selections made under Sample submittals and
to demonstrate typical joints, surface finish, tolerances, and standard of workmanship. Build
mockups to comply with the following requirements, using materials indicated for the completed
Work:
1. Build mockups in the location and of the size indicated or, if not indicated, as directed by

Architect.
2. Demonstrate curing, finishing, and protecting of polished concrete.
3. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.

1.07 PERFORMANCE REQUIREMENTS

A. Testing Criteria: High tolerance hardened concrete floor finish shall comply with the following
performance requirements.
1. Performance Characteristics:

a. ADA Coefficient of Friction: Meets or exceeds ADA COF of 0.60 for accessible routes
and 0.8 for ramps tested in accordance with ASTM C1028.

b. Degree of Reflectivity as per horizontal test area tested in accordance with ASTM
E430.

c. Degree of Hardness as per horizontal test area tested in accordance with ASTM D
3363-05.

d. Measure of Water Absorption as per horizontal test area tested in accordance with
Rilem Test Method-Test No. 11.4. B.

2. Quantitative Expectations:
a. Gloss Level: 35-40 units.
b. Mohs Hardness: 5.5+
c. Slip Resistance: 6.0
d. Water Resistance: Maintain level for 20 minutes.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's sealed packaging, including application instructions.

1.09 FIELD CONDITIONS

A. Maintain light level equivalent to a minimum 200 W light source at 8 feet (2.5 m) above the floor
surface over each 20 foot (6 m) square area of floor being finished.

B. Do not finish floors until interior heating system is operational.

C. Maintain ambient temperature of 50 degrees F (10 degrees C) minimum.

D. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

E. Protection:
1. No satisfactory chemical or cleaning procedure is available to remove petroleum stains

from the concrete surface. Prevention is therefore essential.
a. All hydraulic powered equipment must be diapered to avoid staining of the concrete.
b. No trade will park vehicles on the inside slab. If necessary to complete their scope of

work, drop cloths will be placed under vehicles at all times.
c. No pipe cutting machine will be used on the inside floor slab.
d. Steel will not be placed on interior slab to avoid rust staining.

2. Fiber Reinforced Rolled Floor Protection:
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a. Cover floor with Ram Board floor protection system immediately after the completion
of curing.

b. Maintain the floor protection system until building is to be occupied (remove board as
late as possible to assure protection of the finished floor).

c. Maintain Ram Board in good condition throughout the construction of the project;
repair Board as necessary throughout construction.

d. Do not allow Board to become soaked with fluids that might leave permanent stains
or similar finish blemishes.

F. Environmental limitations:
1. Comply with manufacturer’s written instructions for substrate temperature and moisture

content, ambient temperature and humidity, ventilation, and other conditions affecting
topping performance.
a. Required concrete floor flatness of at least 40, preferably 75, where possible.
b. Required concrete floor levelness of at least 30
c. Concrete must be cured a minimum of 28 days or as directed by the manufacturer

before application of custom polishing can begin.
d. Application of custom polishing shall take place prior to installation of equipment and

substantial completion, thus providing a complete, uninhibited concrete slab for
application.

2. Close areas to traffic during and after floor application for time period recommended in
writing by manufacturer.

1.10 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective work within a two-year period commencing on the Date of Substantial
Completion.

C. Finish Warranty:  Provide five-year manufacturer warranty against excessive degradation of
 finish.  Include provision for replacement of units with excessive fading, chalking, or flaking.

1.11 INSTALLERS

A. Specification is based on a proprietary floor finishing system provided by Prosoco, Inc. Other
manufacturers of products must meet the minimum standards required here. Manufacturer
must have certified installers able to product finished product comparable to Prosoco and
acceptable to Architect.

B. Consult PROSOCO, Inc. to find certified Consolideck installers.

C. 1. PROSOCO, Inc. / 3741 Greenway Circle / Lawrence, KS 66046 / Phone (888)255-4255. Fax
(800)877-2700. Website: www.prosoco.com

PART 2  PRODUCTS

2.01 CONCRETE FLOOR FINISH APPLICATIONS

A. Unless otherwise indicated, all concrete floors are to be finished using liquid densifier/hardener.

B. Liquid Densifier and Hardener:
1. Use at following locations:  ​Apparatus Bays ​.

C. Polished Finish:
1. Use at following locations:  ​see finish schedule ​.

2.02 DENSIFIERS AND HARDENERS

A. Liquid Densifier and Hardener:  Penetrating chemical compound that reacts with concrete,
filling the pores, hardening, and dustproofing.
1. Composition:  Lithium silicate.
2. Products:

a. PROSOCO, Inc;  Consolideck LS/CS:  www.prosoco.com/consolideck/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.
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2.03 POLISHED CONCRETE SYSTEM

A. Polished Concrete System:  Materials, equipment, and procedures designed and furnished by a
single manufacturer to produce dense polished concrete of the specified sheen.
1. Acceptable Systems - Basis of Design:

a. PROSOCO, Inc;  Consolideck Polished Concrete System:
 www.prosoco.com/consolideck/#sle.
1) Description: PolishGuard is a durable, chemical-resistant, high-gloss, protective

coating that increases the stain resistance of interior concrete floors.
PolishGuard is a nonyellowing formulation that enhances the appearance of
standard gray concrete floors.

2) Properties:
(a) Form: Milky white liquid.
(b) Specific Gravity: 1.01.
(c) Active Content: 15 percent.
(d) Total Solids: 15 percent.
(e) pH: 8.4.
(f) Wt./Gal: 8.5 lbs.
(g) Freeze Point: 32 degrees F (0 degrees C).
(h) VOC Content: 100 g/L maximum.

b. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.

B. Verify that flaws in concrete have been patched and joints filled with methods and materials
suitable for further finishes.

3.02 GENERAL

A. Apply materials in accordance with manufacturer's instructions.

3.03 COATING APPLICATION

A. Verify that surface is free of previous coatings, sealers, curing compounds, water repellents,
laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning agents,
and other impediments to adhesion.

B. Verify that water vapor emission from concrete and relative humidity in concrete are within
limits established by coating manufacturer.

C. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

D. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups
for color, special effects, sealing and workmanship.

3.04 CONCRETE POLISHING

A. Execute using materials, equipment, and procedures specified by manufacturer, using
manufacturer approved installer.
1. Final Polished Sheen:  ​High-gloss finish ​; other sheens are included as comparison to

illustrate required sheen; final sheen is before addition of any sealer or coating, regardless
of whether that is also specified or not.

2. High Gloss Finish:  Finish that looks wet and shows mirror-like reflections of side and
overhead images.

3. Polish: Level 4: Gloss shine, 3000 grit.
a. High Gloss Finish: Finish that looks wet and shows mirror-like reflections of side and

overhead images.
4. Apply polished concrete finish system to cured and prepared slabs to match accepted

mockup.
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a. Machine grind floor surfaces to receive polished finishes level and smooth.
b. Apply penetrating liquid floor treatment for polished concrete in polishing sequence

and according to manufacturer's written instructions, allowing recommended drying
time between successive coats.

c. Continue polishing with progressively finer-grit diamond polishing pads to gloss level,
to match approved mockup.

d. Control and dispose of waste products produced by grinding and polishing
operations.

e. Neutralize and clean polished floor surfaces.
f. To assure uniform appearance/finish from grinding and polishing work, fully extend

polishing under future location of gyp. bd. partitions. Polish up to exterior door
thresholds with hand grinding as needed. Polish up to doorways with clean straight
edge where adjacent room is called out to be exposed concrete, do not extend
polishing into these rooms.

B. Protection:
1. No satisfactory chemical or cleaning procedure is available to remove petroleum stains

from the concrete surface. Prevention is therefore essential.
a. All hydraulic powered equipment must be diapered to avoid staining of the concrete.
b. No trade will park vehicles on the inside slab. If necessary to complete their scope of

work, drop cloths will be placed under vehicles at all times.
c. No pipe cutting machine will be used on the inside floor slab.
d. Steel will not be placed on interior slab to avoid rust staining.

2. Fiber Reinforced Rolled Floor Protection:
a. Cover floor with Ram Board floor protection system immediately after the completion

of grinding and polishing the floor.
b. Maintain the floor protection system until building is to be occupied (remove board as

late as possible to assure protection of the finished floor).
c. Maintain Ram Board in good condition throughout the construction of the project;

repair Board as necessary throughout construction.
d. Do not allow Board to become soaked with fluids that might leave permanent stains

or similar finish blemishes.Protect finished surface as required and as recommended
by manufacturer of polishing system.

END OF SECTION  033511
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SECTION 04 2000 
UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete masonry units (CMU's). 

2. Decorative Concrete Masonry Units 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for furnishing steel lintels and shelf angles for unit 
masonry. 

2. Section 076200 "Sheet Metal Flashing and Trim" for furnishing manufactured reglets 
installed in masonry joints. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below.  Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense. 

1. Concrete Masonry Unit Test:  For each type of unit required, according to ASTM C 140 for 
compressive strength. 

2. Mortar Test (Property Specification):  For each mix required, according to 
ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and 
ASTM C 91 for air content. 

3. Mortar Test (Property Specification):  For each mix required, according to ASTM C 780 for 
compressive strength. 

4. Grout Test (Compressive Strength):  For each mix required, according to ASTM C 1019. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For reinforcing steel.  Detail bending and placement of unit masonry 
reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete 
Reinforcement." Show elevations of reinforced walls. 

C. Samples for Verification: For each type and color of the following. 

1. Decorative CMUs.   

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each type and size of product indicated.  For masonry units include 
data on material properties and material test reports substantiating compliance with 
requirements. 

B. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of 
ingredients. 

1. Include test reports for mortar mixes required to comply with property specification.  Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

1.5 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements 
in the Contract Documents. 

B. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects.  Comply with requirements in Section 014000 "Quality 
Requirements" for mockups. 
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1. Build sample panels for typical exterior wall in sizes approximately 48 inches (1200 mm) 
long by 48 inches (1200 mm) high by full thickness. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 
or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by 
frost or by freezing conditions.  Comply with cold-weather construction requirements contained 
in ACI 530.1/ASCE 6/TMS 602. 

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry.  

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface.  

2. Protect sills, ledges, and projections from mortar droppings.  

3. Protect surfaces of window and door frames, as well as similar products with painted and 
integral finishes, from mortar droppings.  

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 
splashing mortar and dirt onto completed masonry. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units 
where such defects will be exposed in the completed Work. 

B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent 
masonry thickness, or by other means, as acceptable to authorities having jurisdiction. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes:  Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, 
headers, bonding, and other special conditions. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding and other special conditions.  

2. Provide bullnose units for outside corners unless otherwise indicated.  

B. CMUs:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 2150 psi. 

2. Density Classification:  Lightweight unless otherwise indicated. 

2.3 CONCRETE AND MASONRY LINTELS 

A. General: Provide concrete and masonry lintels as indicated on Drawings, comply with 
requirements below 

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before 
handling and installing. Temporarily support built-in-place lintels until cured.  

1. inches (194 mm) long]. 

2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather 
construction.  Provide natural color or white cement as required to produce mortar color 
indicated. 

B. Hydrated Lime:  ASTM C 207, Type S. 
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C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Masonry Cement:  ASTM C 91. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Capital Materials Corporation; Flamingo Color Masonry Cement. 
b. Holcim (US) Inc.; [Mortamix Masonry Cement] . 
c. Lafarge North America Inc.; [Magnolia Masonry Cement] [Lafarge Masonry 

Cement]. 
d. Lehigh Cement Company; [Lehigh Masonry Cement] . 
e. National Cement Company, Inc.; Coosa Masonry Cement. 

E. Aggregate for Mortar:  ASTM C 144. 

1. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing 
the No. 16 (1.18-mm) sieve. 

2. White-Mortar Aggregates:  Natural white sand or crushed white stone. 

3. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce 
required mortar color. 

F. Aggregate for Grout:  ASTM C 404. 

G. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar 
of composition indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Euclid Chemical Company (The); Accelguard 80. 
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset. 
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA. 

2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 

B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M. 

1. Interior Walls:  [Hot-dip] galvanized, carbon steel. 

2. Exterior Walls:  [Hot-dip galvanized, carbon] steel. 

3. Wire Size for Side Rods:  [0.187-inch (4.76-mm)] diameter. 

4. Wire Size for Cross Rods:  [0.187-inch (4.76-mm)] diameter. 

5. Wire Size for Veneer Ties:  [0.187-inch (4.76-mm)] diameter. 

6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c. 

7. Provide in lengths of not less than 10 feet (3 m)[, with prefabricated corner and tee units]. 

C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single 
pair of side rods. 

D. Masonry Joint Reinforcement for Multiwythe Masonry: 

1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inches 
(100 mm) wide, plus [2 side rods] at each wythe of masonry 4 inches (100 mm) wide or 
less. 

2. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe 
and with rectangular tabs sized to extend at least halfway through facing wythe but with at 
least 5/8-inch (16-mm) cover on outside face. 

3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face 
shell of backing wythe and with separate adjustable ties with pintle-and-eye connections 
having a maximum adjustment of 1-1/4 inches (32 mm).  Size ties to extend at least 
halfway through facing wythe but with at least 5/8-inch (16-mm) cover on outside 

http://www.specagent.com/LookUp/?ulid=4038&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820406&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798297&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798300&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798301&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798304&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=4042&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798325&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798326&mf=04&src=wd
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face.[  Ties have hooks or clips to engage a continuous horizontal wire in the facing 
wythe.] 

2.6 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated. 

1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, 
Class B-2 coating. 

2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, 
with ASTM A 153/A 153M, Class B coating. 

3. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through 
veneer but with at least 5/8-inch (16-mm) cover on outside face.  Outer ends of wires are bent 90 
degrees and extend 2 inches (50 mm) parallel to face of veneer. 

C. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches (100 mm) 
wide. 

1. Wire:  Fabricate from 1/4-inch- (6.35-mm-) diameter, hot-dip galvanized steel wire. 

D. Adjustable Anchors for Connecting to Structural Steel Framing:  Provide anchors that allow 
vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane 
of wall. 

1. Anchor Section for Welding to Steel Frame:  Crimped 1/4-inch- (6.35-mm-) diameter, hot-
dip galvanized steel wire. 

2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry 
face, made from [0.25-inch- (6.35-mm-)] diameter, hot-dip galvanized steel wire. 

E. Partition Top anchors:  0.105-inch- (2.66-mm-) thick metal plate with 3/8-inch- (9.5-mm-) diameter 
metal rod 6 inches (152 mm) long welded to plate and with closed-end plastic tube fitted over rod 
that allows rod to move in and out of tube.  Fabricate from steel, hot-dip galvanized after 
fabrication. 

F. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick 
by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless 
otherwise indicated. 

1. Corrosion Protection:  [Hot-dip galvanized to comply with ASTM A 153/A 153M]. 

2.7 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; formulated from [neoprene] [urethane] [or] [PVC]. 

B. Preformed Control-Joint Gaskets:  Made from [styrene-butadiene-rubber compound, complying 
with ASTM D 2000, Designation M2AA-805] [or] [PVC, complying with ASTM D 2287, 
Type PVC-65406] and designed to fit standard sash block and to maintain lateral stability in 
masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 

2.8 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following : 

a. Diedrich Technologies, Inc. 

b. EaCo Chem, Inc. 

c. ProSoCo, Inc. 

http://www.specagent.com/LookUp/?ulid=4055&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798424&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798426&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798429&mf=04&src=wd
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2.9 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Use [portland cement-lime] [or] [masonry cement] mortar unless otherwise indicated. 

3. For exterior masonry, use [portland cement-lime] [or] [masonry cement] mortar. 

4. For reinforced masonry, use [portland cement-lime] [or] [masonry cement] mortar. 

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 
view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before 
delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, [Proportion] Specification.  Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For masonry below grade or in contact with earth, use [Type S]. 

2. For reinforced masonry, use Type N. 

3. For mortar parge coats, use [Type S] [or] [Type N]. 

4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for 
interior load-bearing walls; for interior non-load-bearing partitions; and for other 
applications where another type is not indicated, use Type N. 

5. For interior non-load-bearing partitions, Type O may be used instead of Type N. 

D. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 

2. Proportion grout in accordance with ASTM C 476, specified 28-day compressive strength 
of 3000 psi. 

3. Provide grout with a slump of 5 to 9 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible.  If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install 
cut units with cut surfaces and, where possible, cut edges concealed. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. 

C. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 
g/194 sq. cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they are 
damp but not wet at time of laying. 

3.2 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 
mm) or minus 1/4 inch (6 mm). 

2. For location of elements in plan do not vary from that indicated by more than plus or 
minus 1/2 inch (12 mm). 

3. For location of elements in elevation do not vary from that indicated by more than plus or 
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 

B. Lines and Levels: 
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1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2 inch (12 mm) maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 
mm), with a maximum thickness limited to 1/2 inch (12 mm). 

2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch 
(9 mm) or minus 1/4 inch (6 mm). 

3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm). 

3.3 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 

C. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  
Fill in solidly with masonry around built-in items. 

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

E. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay hollow brick and CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 

3. With webs fully bedded in mortar in grouted masonry, including starting course on 
footings. 

4. With entire units, including areas under cells, fully bedded in mortar at starting course on 
footings where cells are not grouted. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 
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3.5 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a 
minimum of 6 inches (150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 

2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 
parapet walls. 

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 
and extending 12 inches (305 mm) beyond openings[ in addition to continuous 
reinforcement]. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

3.6 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.  
Fill resultant core with grout and rake out joints in exposed faces for application of sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 

3. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 
complete for application of sealant. 

C. Form expansion joints in brick as follows: 

1. Build flanges of factory-fabricated, expansion-joint units into masonry. 

2. Build in compressible joint fillers where indicated. 

3. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch 
for installation of sealant and backer rod specified in Division 07 Section "Joint Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 
compressible filler of width required for installing sealant and backer rod specified in Division 07 
Section "Joint Sealants," but not less than 3/8 inch. 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.7 LINTELS 

A. Install steel lintels where indicated. 

B. Provide concrete or masonry lintels where shown and where openings of more than 12 inches 
for brick-size units and 24 inches for block-size units are shown without structural steel or other 
supporting lintels. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.8 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 
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C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.9 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections 
and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to 
perform tests and inspections.  Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense. 

B. Inspections:  Level 1 special inspections according to the "International Building Code." 

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction:  One set of tests. 

D. Testing Frequency:  One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion 
thereof. 

E. Clay Masonry Unit Test:  For each type of unit provided, according to ASTM C 67 for 
compressive strength. 

F. Concrete Masonry Unit Test:  For each type of unit provided, according to ASTM C 140 for 
compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to 
ASTM C 780. 

H. Mortar Test (Property Specification):  For each mix provided, according to ASTM C 780.  Test 
mortar for compressive strength. 

I. Grout Test (Compressive Strength):  For each mix provided, according to ASTM C 1019. 

3.10 PARGING 

A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a 
total thickness of 3/4 inch (19 mm). 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface.  Form a wash at top of 
parging and a cove at bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 

3.11 REPAIRING, POINTING, AND CLEANING 

A. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. 

2. Protect surfaces from contact with cleaner. 

3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

4. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 
Notes 20. 

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 
written instructions. 

6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 



 Salina Fire Station 4  

   

Unit Masonry  042000 - 9  

3.12 MASONRY WASTE DISPOSAL 

A. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 

1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 04 2000 
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SECTION 042613
MASONRY VENEER

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clay facing brick.

B. Hollow brick.

C. Mortar ​​.

D. Reinforcement and anchorage.

E. Flashings.

F. Installation of lintels.

G. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

C. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

D. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

E. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

F. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

G. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

H. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar.

C. Samples:  Submit four samples of facing brick ​ units to illustrate color, texture, and extremes of
color range.

D. Samples:  Submit two sample of weep/cavity vents, cavity drainage material & accessories
embedded in masonry.

E. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

F. Mix Designs:  For each type of mortar.  Include description of type and proportions of
ingredients.
1. Include test reports for mortar mixes required to comply with property specification. Test in

accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water
retention, and ASTM C91/C91M for air content.

G. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, materials, and
equipment to be used to comply with requirements.
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1.06 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

B. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products
specified in this section with minimum three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 8 feet (2.4 m) long by 6 feet (1.8 m) high;
include mortar and accessories and structural backup in  mock-up.

B. Locate where directed.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

1.09 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

PART 2  PRODUCTS

2.01 BRICK UNITS

A. Manufacturers:
1. Glen-Gery; Face Brick: www.glengery.com

B. Facing Brick: ASTM C216, Type ​FBS Rough ​, Grade ​SW ​.
1. Color and texture to match Architect's sample.
2. Color and Texture: ​Sioux City Brick - Ebonite Velour ​.
3. ​Actual ​ Size: ​Utility - 3 5/8" x 3 5/8" x 11 5/8" ​.
4. Special Shapes: Molded units as required by conditions indicated, unless standard units

can be sawn to produce equivalent effect.
a. For ends of wills and caps and for similar applications that would otherwise expose

unfinished brick surfaces, provide units without cores or frogs and with exposed
surfaces finished.

2.02 MORTAR ​​ MATERIALS

A. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color
sample.

B. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for
mixing into mortar and complying with ASTM C979/C979M.

C. Water:  Clean and potable.

D. Accelerating Admixture:  Nonchloride type for use in cold weather.

2.03 REINFORCEMENT AND ANCHORAGE

A. Masonry Veneer Anchors: 2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch (1.91 mm) thick, designed for fastening to

structural backup through sheathing by two fasteners; provide design with legs that
penetrate sheathing and insulation to provide positive anchorage.

2. Wire ties: Manufacturer's standard shape, 0.1875 inch (4.75 mm) thick.
3. Vertical adjustment:  Not less than 3-1/2 inches (89 mm).
4. Manufacturers:

a. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.
b. ​Heckmann Building Products, Inc. ​.
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c. ​Wire-Bond ​.

2.04 FLASHINGS

A. Metal Flashing Materials:
1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gauge, 0.0187 inch

(0.48 mm) thick; finish 2B to 2D.
2. Prefabricated Metal Flashing: Smooth fabricated 26 ga, 0.0747 inch (1.89 mm) stainless

steel (type 304) flashing for thru-wall conditions.
3. Fabricate through-wall flashing with drip edge unless otherwise indicted.  Fabricate by

extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees and
hemmend.

4. Termination Bars: Stainless steel bars 0.075 inch by 1 inch.
a. Manufacturers:

1) Cheney Flashing Company; ____:  www.cheneyflashing.com/#sle.
2) Hohmann & Barnard, Inc; ____:  www.h-b.com/#sle.
3) ​Keystone Flashing Company, Inc ​.
4) Substitutions:  See Section 016000 - Product Requirements.

2.05 ACCESSORIES

A. Preformed Control Joints: ​Neoprene ​ material. Provide with corner and tee accessories, fused
joints.

B. Compressible Filler:  Premolded filler strips complying with ASTM D1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.

C. Weeps:
1. Type: ​Polyester mesh ​.
2. Manufacturers:

a. CavClear, a Division of Archovations Inc; _______:  www.cavclear.com/#sle.
b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.
c. Mortar Net Solutions; WeepVent:  www.mortarnet.com/#sle.

D. Cavity Vents:
1. Type: Polyester mesh.
2. Free-draining mesh, full height and wdth of head joint and depth 1/8 inch less than depth

of outer wythe.
3. Color(s):  As selected by Architect from manufacturer's full range.
4. Manufacturers:

a. CavClear, a Division of Archovations Inc; _______:  www.cavclear.com/#sle.
b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.
c. Mortar Net Solutions; CellVent:  www.mortarnet.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

E. Cavity Mortar Control: Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.  Full depth of cavity and 10 inches high, with dovetail-shaped
notches that prevent clogging with mortar droppings.
1. Mortar Diverter:  Panels installed at flashing locations.

a. Manufacturers:
1) Advanced Building Products, Inc; _______:

 www.advancedbuildingproducts.com/#sle.
2) CavClear, a Division of Archovations Inc; _______:  www.cavclear.com/#sle.
3) Mortar Net Solutions; MortarNet:  www.mortarnet.com/#sle.
4) Substitutions:  See Section 016000 - Product Requirements.

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.06 MORTAR ​​ MIXING

A. Mortar for Unit Masonry:  ASTM C270, Proportion Specification.
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1. Masonry below grade and in contact with earth; ​Type M ​.
2. Exterior, non-loadbearing masonry; Type N.

B. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

C. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Brick Units:
1. Bond:  Running.
2. Coursing: Two units and two mortar joints to equal 8 inches (200 mm).
3. Mortar Joints:  Concave.

3.03 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

D. Remove excess mortar as work progresses.

E. Interlock intersections and external corners ​​.

F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

H. Isolate top joint of masonry veneer from horizontal structural framing members or support
angles with compressible joint filler.

3.04 WEEPS/CAVITY VENTS

A. Install weeps in veneer walls at 24 inches (600 mm) on center horizontally on top of through-
wall flashing above shelf angles and lintels and at bottom of walls.

B. Install cavity vents in veneer walls at 32 inches (800 mm) on center horizontally below shelf
angles and lintels and at top of walls.

3.05 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.06 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Install horizontal joint reinforcement 16 inches (400 mm) on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches (400 mm) each side of opening.
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C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch (16 mm)
mortar cover on each side.

E. Lap joint reinforcement ends minimum 6 inches (150 mm).

F. Masonry Back-Up: Embed anchors to bond veneer at maximum ​16 inches (400 mm) ​ on center
vertically and ​25 inches (635 mm) ​ on center horizontally. Place additional anchors at perimeter
of openings and ends of panels, so maximum spacing of anchors is ​8 inches (200 mm) ​ on
center.

G. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches (400 mm) on center vertically and 24 inches (600 mm) on center
horizontally.  Place additional anchors at perimeter of openings and ends of panels, so
maximum spacing of anchors is 8 inches (200 mm) on center.

3.07 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.

B. Terminate flashing up 8 inches (203 mm) minimum on vertical surface of backing:
1. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over

backing or per manufacturer’s directions.
2. Anchor vertical leg of flashing into backing with a termination bar and sealant.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

D. Extend metal flashings to within 1/2 inch (12 mm) of exterior face of masonry and adhere to top
of stainless steel angled drip with hemmed edge.

3.08 LINTELS

A. Install loose steel lintels over openings.

B. Maintain minimum ​8 inch (203 mm) ​ bearing on each side of opening.

3.09 CONTROL  AND EXPANSION  JOINTS

A. Do not continue horizontal joint reinforcement through control  or expansion  joints.

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow
contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit
faces for placement of backer rod and sealant.

C. Install preformed control joint device where indicated in continuous lengths. Seal butt and
corner joints in accordance with manufacturer's instructions.

D. Size control joints as indicated on drawings; if not indicated, 3/4 inch (19 mm) wide and deep.

E. Form expansion joint as detailed on drawings.

3.10 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch (1.6 mm).

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft (6 mm in 3 m) and 1/2 inch in 20 ft (13
mm in 6 m) or more.

D. Maximum Variation from Level Coursing:  1/8 inch in 3 ft (3 mm in 1 m) and 1/4 inch in 10 ft (6
mm in 3 m); 1/2 inch in 30 ft (13 mm in 9 m).

E. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch (minus
6.4 mm, plus 9.5 mm).

3.11 CUTTING AND FITTING

A. Cut and fit for pipes and conduit.  Coordinate with other sections of work to provide correct size,
shape, and location.
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B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.12 CLEANING

A. Remove excess mortar and mortar smears as work progresses.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

END OF SECTION  042613
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SECTION 047200
CAST STONE MASONRY

PART 2  PRODUCTS

1.01 MATERIALS

A. Portland Cement:  ASTM C150/C150M.
1. For Mortar:  Type I or II, except Type III may be used in cold weather.

B. Coarse Aggregate:  ASTM C33/C33M, except for gradation; granite, quartz, or limestone.

C. Fine Aggregate:  ASTM C33/C33M, except for gradation; natural or manufactured sands.

D. Admixtures:  ASTM C494/C494M.

E. Water:  Potable.

F. Reinforcing Bars:  ASTM A615/A615M, Grade 40 (40,000 psi) (280 MPa), deformed bars,
galvanized.
1. Galvanized in accordance with ASTM A767/A767M, Class I.

G. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M, galvanized or ASTM A884/A884M,
epoxy coated.

H. Embedded Anchors, Dowels, and Inserts:  Type 304 stainless steel, of type and size as
required for conditions.

I. Mortar:  Portland cement-lime, as specified in Section 040511 ; do not use masonry cement.

J. Cleaner:  General-purpose cleaner designed for removing mortar and grout stains,
efflorescence, and other construction stains from new masonry surfaces without discoloring or
damaging masonry surfaces; approved for intended use by cast stone manufacturer and by
cleaner manufacturer for use on cast stone and adjacent masonry materials.

END OF SECTION  047200
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SECTION 051200 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Shrinkage-resistant grout. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to 
structural-steel frame miscellaneous steel fabrications and other steel items not defined as 
structural steel. 

2. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting 
requirements. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 
ANSI/AISC 303. 

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or 
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and 
their connections. 

C. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A6/A6M with flanges thicker than 1-1/2 inches. 

2. Welded built-up members with plates thicker than 2 inches. 

3. Column base plates thicker than 2 inches. 

D. Protected Zone: Structural members or portions of structural members indicated as "protected 
zone" on Drawings. Connections of structural and nonstructural elements to protected zones 
are limited. 

E. Demand-Critical Welds: Those welds, the failure of which would result in significant degradation 
of the strength and stiffness of the seismic-load-resisting system and which are indicated as 
"demand critical" or "seismic critical" on Drawings. 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 
directions for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 

2. High-strength, bolt-nut-washer assemblies. 

3. Anchor rods. 

4. Threaded rods. 

5. Shop primer. 

6. Galvanized-steel primer. 

7. Galvanized repair paint. 

8. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment Drawings. 
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3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 
and show size, length, and type of each weld. Show backing bars that are to be removed 
and supplemental fillet welds where backing bars are to remain. 

4. Identify members and connections of the seismic-load-resisting system. 

5. Indicate locations and dimensions of protected zones. 

6. Identify demand-critical welds. 

7. Identify members not to be shop primed. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): 
Provide in accordance with AWS D1.1/D1.1M for each welded joint whether prequalified or 
qualified by testing, including the following: 

1. Power source (constant current or constant voltage). 

2. Electrode manufacturer and trade name, for demand-critical welds. 

D. Delegated Design Submittal: For structural-steel connections indicated on Drawings to comply 
with design loads, include analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and fabricator 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural-steel materials, including chemical and physical properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis. 

F. Source quality-control reports. 

G. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Plant, Category BU or is accredited by the IAS 
Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Erector, Category ACSE. 

C. Shop-Painting Applicators: Qualified in accordance with AISC's Sophisticated Paint 
Endorsement P1 or to SSPC-QP 3. 

D. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M. 

1. Welders and welding operators performing work on bottom-flange, demand-critical welds 
shall pass the supplemental welder qualification testing, as required by AWS D1.8/D1.8M. 
FCAW-S and FCAW-G shall be considered separate processes for welding personnel 
qualification. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 
members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures. Repair or replace damaged materials or 
structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 
repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
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3. Comply with manufacturers' written recommendations for cleaning and lubricating 
ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt assemblies 
after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 

1. ANSI/AISC 303. 

2. ANSI/AISC 341. 

3. ANSI/AISC 360. 

4. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Design connections and final configuration of member reinforcement at connections in 
accordance with ANSI/AISC 303 by fabricator's qualified professional engineer. 

a. Use Allowable Stress Design; data are given at service-load level. 

C. Moment Connections: Type FR, fully restrained. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A992/A992M. 

B. Channels, Angles, M-Shapes, S-Shapes: ASTM A36/A36M. 

C. Plate and Bar: ASTM A36/A36M. 

D. Corrosion-Resisting (Weathering) Structural-Steel Shapes, Plates, and Bars: 
ASTM A588/A588M, 50 ksi. 

E. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade C structural tubing. 

F. Corrosion-Resisting (Weathering), Cold-Formed Hollow Structural Sections: 
ASTM A847/A847M structural tubing. 

G. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B. 

1. Weight Class: As indicated. 

2. Finish: Black except where indicated to be galvanized. 

H. Steel Castings: ASTM A216/A216M, Grade WCB, with supplementary requirement S11. 

I. Steel Forgings: ASTM A668/A668M. 

J. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, 
heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and 
ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type 
with plain finish. 

B. High-Strength A490 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A490, Type 1, 
heavy-hex steel structural bolts or Grade F2280 tension-control, bolt-nut-washer assemblies 
with splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and 
ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators: ASTM F959/F959M, Type 490-1, compressible-washer type 
with plain finish. 

C. Zinc-Coated High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, 
Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex 
carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish: Hot-dip zinc coating. 

2. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type 
with mechanically deposited zinc coating finish. 
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D. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, 
Grade F1852, Type 1, heavy-hex head assemblies, consisting of steel structural bolts with 
splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, 
Type 1, hardened carbon-steel washers. 

1. Finish: Plain. 

2.4 RODS 

A. Headed Anchor Rods: ASTM F1554, Grade 36, straight. 

1. Nuts: ASTM A563 heavy-hex carbon steel. 

2. Plate Washers: ASTM A36/A36M carbon steel. 

3. Washers: ASTM F436, Type 1, hardened carbon steel. 

4. Finish: Plain. 

B. Threaded Rods: ASTM A36/A36M. 

1. Nuts: ASTM A63 heavy-hex carbon steel. 

2. Washers: ASTM F436, Type 1, hardened carbon steel. 

3. Finish: Plain. 

2.5 PRIMER 

A. Steel Primer: 

1. Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 

B. Galvanized-Steel Primer: MPI#26. 

1. Etching Cleaner: MPI#25, for galvanized steel. 

2. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20. 

2.6 SHRINKAGE-RESISTANT GROUT 

A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, metallic 
aggregate grout, mixed with water to consistency suitable for application and a 30-minute 
working time. 

B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, nonmetallic 
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.7 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 
accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel in accordance with ASTM A6/A6M and maintain 
markings until structural-steel framing has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to 
metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance with 
SSPC-SP 1. 

F. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors. Weld using automatic end welding of headed-stud shear connectors in accordance 
with AWS D1.1/D1.1M and manufacturer's written instructions. 
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G. Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-opening 
framing to be attached to structural-steel frame. Straighten as required to provide uniform, 
square, and true members in completed wall framing. Build up welded framing, weld exposed 
joints continuously, and grind smooth. 

H. Holes: Provide holes required for securing other work to structural steel and for other work to 
pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or 
enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 
steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.8 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification 
for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Pretensioned. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, 
appearances, welding procedure specifications, weld quality, and methods used in correcting 
welding work. 

1. Assemble and weld built-up sections by methods that maintain true alignment of axes 
without exceeding tolerances in ANSI/AISC 303 for mill material. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel in 
accordance with ASTM A123/A123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they function as 
weep holes, by plugging with zinc solder and filing off smooth. 

2. Galvanize lintels, shelf angles and welded door frames attached to structural-steel frame 
and located in exterior walls. 

2.10 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 

3. Surfaces of high-strength bolted, slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

5. Galvanized surfaces unless indicated to be painted. 

6. Corrosion-resisting (weathering) steel surfaces. 

7. Surfaces enclosed in interior construction. 

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale 
and spatter, slag, or flux deposits. Prepare surfaces in accordance with the following 
specifications and standards: 

1. SSPC-SP 2. 

2. SSPC-SP 3. 

3. SSPC-SP 7 (WAB)/NACE WAB-4. 

4. SSPC-SP 14 (WAB)/NACE WAB-8. 

5. SSPC-SP 11. 

6. SSPC-SP 6 (WAB)/NACE WAB-3. 

7. SSPC-SP 10 (WAB)/NACE WAB-2. 

8. SSPC-SP 5 (WAB)/NACE WAB-1. 

9. SSPC-SP 8. 

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop priming by 
thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter, and treating with 
etching cleaner or in accordance with SSPC-SP 16. 
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D. Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. 
Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, 
bearing plates, and other embedments showing dimensions, locations, angles, and 
elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads. Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated on Drawings. 

1. Do not remove temporary shoring supporting composite deck construction and structural-
steel framing until cast-in-place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in accordance with 
ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces 
of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface 
of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. [Snug-tighten] [Pretension] anchor rods after supported members have been positioned 
and plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of 
plate before packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so 
no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply 
with manufacturer's written installation instructions for grouting. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in 
permanent contact with members. Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. Slope roof framing members to slopes 
indicated on Drawings. 

2. Make allowances for difference between temperature at time of erection and mean 
temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut 
sections within smoothness limits in AWS D1.1/D1.1M. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 
enlarged to admit bolts. 



Salina Fire Station 4 

Structural Steel Framing 051200 - 7 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for 
Structural Joints Using High-Strength Bolts" for bolt and joint type specified. 

1. Joint Type: Pretensioned. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, 
appearances, welding procedure specifications, weld quality, and methods used in correcting 
welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of 
temporary connections, and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of axes 
without exceeding tolerances in ANSI/AISC 303 for mill material. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and repair 
galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting: 

1. Immediately after erection, clean exposed areas where primer is damaged or missing, and 
paint with the same material as used for shop painting to comply with SSPC-PA 1 for 
touching up shop-painted surfaces. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-
tool cleaning. 

2. Cleaning and touchup painting are specified in Section 099113 "Exterior Painting." 
Section 099123 "Interior Painting." Section 099600 "High-Performance Coatings." 

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 "High-
Performance Coatings." 

3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following special 
inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 

2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's "Specification 
for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M. 
a. In addition to visual inspection, test and inspect field welds in accordance with 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

1) Liquid Penetrant Inspection: ASTM E165/E165M. 

2) Ultrasonic Inspection: ASTM E164. 

3) Radiographic Inspection: ASTM E94/E94M. 

END OF SECTION 051200 
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SECTION 053100 

STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Composite floor deck. 

B. Related Sections include the following: 

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight structural 
concrete fill over steel deck. 

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors. 

3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel 
shapes. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 
cut deck openings, special jointing, accessories, and attachments to other construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates:  For each type of steel deck. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

D. Evaluation Reports:  For steel deck. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed steel deck similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

B. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated, as documented 
according to ASTM E 548. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
-Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

D. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to 
those steel deck units tested for fire resistance per ASTM E 119 by a testing and inspection 
agency acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 
Directory" or from the listings of another testing and inspecting agency. 

2. Steel deck units shall be identified with appropriate markings of applicable testing and 
inspecting agency. 

E. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's 
"Specification for the Design of Cold-Formed Steel Structural Members." 
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F. FM Listing:  Provide steel roof deck evaluated by FM and listed in FM's "Approval Guide, 
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 
waterproof covering and ventilate to avoid condensation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to 
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members." 

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

D. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.2 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design product as indicated. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Steel Deck: 

a. ASC Profiles, Inc. 

b. Canam Steel Corp.;The Canam Manac Group. 

c. Consolidated Systems, Inc. 

d. CSI  (Metal Dek Group) 

e. DACS, Inc. 

f. D-Mac Industries Inc. 

g. Epic Metals Corporation. 

h. Marlyn Steel Decks, Inc. 

i. New Millennium Building Systems, LLC. 

j. Nucor Corp.; Vulcraft Division. 

k. Roof Deck, Inc. 

l. United Steel Deck, Inc. 

m. Valley Joist; Division of EBSCO Industries, Inc. 

n. Verco Manufacturing Co. 

o. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

p. Approved Equal 

2.3 COMPOSITE FLOOR DECK 

A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs 
and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite 
Steel Floor Deck," in SDI Publication No. 30, with the minimum section properties indicated, 
and with the following: 
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1. Galvanized Steel Sheet. 

2. Profile Depth:  As indicated. 

3. Design Uncoated-Steel Thickness:  As indicated. 

4. Span Condition:  Triple span or more. 

2.4 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 (4.8 mm) minimum diameter. 

C. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same 
material and finish as deck; of profile indicated or required for application. 

E. Steel Sheet Accessories:  Steel sheet, of same material, finish, and thickness as deck, unless 
otherwise indicated. 

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi (230 MPa), of 
same material and finish as deck, and of thickness and profile recommended by SDI 
Publication No. 29 for overhang and slab depth. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck, unless otherwise indicated. 

H. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch (1.52 mm) thick, with 
factory-punched hole of 3/8-inch (9.5-mm) minimum diameter. 

I. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material 
and finish as deck, with 3-inch- (76-mm-) wide flanges and level recessed pans of 1-1/2- inch 
(38-mm) minimum depth.  For drains, cut holes in the field. 

J. Flat Sump Plate:  Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and 
finish as deck.  For drains, cut holes in the field. 

K. Shear Connectors:  ASTM A 108, Grades 1010 through 1020 headed stud type, cold-finished 
carbon steel, AWS D1.1, Type B, with arc shields. 

L. Galvanizing Repair Paint:  ASTM A 780. 

M. Repair Paint:  Lead- and chromate-free rust-inhibitive primer complying with performance 
requirements of FS TT-P-664. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 29, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels, if required to meet deflection limitations. 

C. Locate decking bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to decking. 
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G. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of decking, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 
fasteners and install according to deck manufacturer's written instructions. 

3.3 FLOOR DECK INSTALLATION 

A. Fasten floor deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated and as follows: 

1. Weld Diameter:  5/8 inch (16 mm) nominal. 

2. Weld Spacing:  Weld edge ribs of panels at each support.  Space additional welds an 
average of 12 inches (305 mm) apart, but not more than 18 inches (457 mm) apart. 

3. Weld Washers:  Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of 1/2 of the span or 36 inches (910 
mm), and as follows: 

1. Mechanically fasten with self-drilling No. 10 (4.8-mm-) diameter or larger carbon-steel 
screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches (38 mm), with end joints as follows: 

1. Lapped or butted at Contractor's option. 

D. Shear Connectors:  Weld shear connectors through deck to supporting frame according to 
AWS D1.1 and manufacturer's written instructions.  Butt end joints of deck panels; do not 
overlap.  Remove and discard arc shields after welding shear connectors. 

E. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations, unless otherwise indicated. 

F. Floor Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, 
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and 
sides of decking.  Weld cover plates at changes in direction of floor deck panels, unless 
otherwise indicated. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Design Builder will engage a qualified independent testing agency to perform field 
quality-control testing. 

B. Field welds will be subject to inspection. 

C. Shear connector stud welds will be inspected and tested according to AWS D1.1 for stud 
welding and as follows: 

1. Shear connector stud welds will be visually inspected. 

2. Bend tests will be performed if visual inspections reveal less than a full 360-degree flash 
or welding repairs to any shear connector stud. 

3. Tests will be conducted on additional shear connector studs if weld fracture occurs on 
shear connector studs already tested according to AWS D1.1. 

D. Testing agency will report test results promptly and in writing to Contractor and Architect. 

E. Remove and replace work that does not comply with specified requirements. 

F. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected work with specified requirements. 

3.5 REPAIRS AND PROTECTION 
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A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of 
deck with galvanized repair paint according to ASTM A 780 and manufacturer's written 
instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces 
of prime-painted deck immediately after installation, and apply repair paint. 

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of 
deck exposed to view. 

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in 
Division 09. 

C. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 053100 
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SECTION 054000 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Exterior and interior load-bearing wall framing. 

2. Interior non-load-bearing wall framing. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry shelf 
angles, and connections used with cold-formed metal framing. 

2. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-bearing, 
metal-stud framing, with height limitations and ceiling-suspension assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Exterior load-bearing wall framing. 

2. Interior non-load-bearing wall framing. 

3. Double deflection track. 

4. Post-installed anchors. 

5. Power-actuated anchors. 

6. Sill sealer gasket. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Certificates: For each type of code-compliance certification for studs and tracks. 

D. Product Test Reports: For each listed product, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1. Steel sheet. 

2. Power-actuated anchors. 

3. Mechanical fasteners. 

4. Miscellaneous structural clips and accessories. 

E. Research Reports: 

1. For nonstandard cold-formed steel framing post-installed anchors and power-actuated 
fasteners, from ICC-ES or other qualified testing agency acceptable to authorities having 
jurisdiction. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency indicating 
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 
strength, total elongation, chemical requirements, and metallic-coating thickness. 
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C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AllSteel & Gypsum Products, Inc. 

2. CEMCO; California Expanded Metal Products Co. 

3. ClarkDietrich. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide cold-formed steel framing capable of withstanding design loads 
within limits and under conditions indicated. 

1. Design Loads:  As indicated on Drawings. 

2. Deflection Limits: Design framing systems to withstand design loads without deflections 
greater than the following: 

a. Exterior Load-Bearing Wall Framing: Horizontal deflection of 1/600 of the wall height. 

b. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the wall height 
under a horizontal load of 5 lbf/sq. ft.. 

c. Interior Non-Load-Bearing Framing: Horizontal deflection of 1/360 of the wall height. 

3. Design framing systems to provide for movement of framing members located outside the 
insulated building envelope without damage or overstressing, sheathing failure, 
connection failure, undue strain on fasteners and anchors, or other detrimental effects 
when subject to a maximum ambient temperature change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
follows: 

a. Upward and downward movement of 1/2 inch. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials. 

B. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 
framing shall comply with AISI S100, AISI S200, and the following: 

1. Wall Studs: AISI S211. 

2. Headers: AISI S212. 

3. Lateral Design: AISI S213. 

C. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency acceptable to authorities having jurisdiction. 

2.3 COLD-FORMED STEEL FRAMING MATERIALS 

A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating designation as follows: 

1. Grade: As required by structural performance. 

2. Coating: G60, A60, AZ50, or GF30. 

B. Steel Sheet for Vertical Deflection Clips: ASTM A653/A653M, structural steel, zinc coated, of 
grade and coating as follows: 

1. Grade: As required by structural performance. 

2. Coating: G60. 

http://www.specagent.com/Lookup?ulid=6242
http://www.specagent.com/Lookup?uid=123457153811
http://www.specagent.com/Lookup?uid=123457153812
http://www.specagent.com/Lookup?uid=123457153832
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2.4 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 

2. Flange Width: 1-5/8 inches. 

3. Section Properties: As required for structural performance. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, and as follows: 

1. Minimum Base-Metal Thickness: Matching steel studs. 

2. Flange Width: 1-1/4 inches. 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, unpunched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 

2. Flange Width: 1-5/8 inches. 

3. Section Properties: As required for structural performance. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H, 
metallic coated steel sheet, of same grade and coating designation used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated, as follows: 

1. Supplementary framing. 

2. Bracing, bridging, and solid blocking. 

3. Web stiffeners. 

4. Anchor clips. 

5. End clips. 

6. Foundation clips. 

7. Gusset plates. 

8. Stud kickers and knee braces. 

9. Joist hangers and end closures. 

10. Hole-reinforcing plates. 

11. Backer plates. 

2.6 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 
ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed carbon-steel nuts, 
and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C . 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if 
visible, unless otherwise indicated; with working capacity greater than or equal to the design 
load, according to an evaluation report acceptable to authorities having jurisdiction, based on 
ICC-ES AC01 ICC-ES AC193 ICC-ES AC58 or ICC-ES AC308 as appropriate for the substrate. 

1. Uses: Securing cold-formed steel framing to structure. 

2. Type: Torque-controlled adhesive anchor or adhesive anchor. 

3. Material for Interior Locations: Carbon-steel components zinc plated to comply with 
ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 

4. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: Alloy 
Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

D. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 
design load, according to an evaluation report acceptable to authorities having jurisdiction, 
based on ICC-ES AC70. 
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E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, steel 
drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A780/A780M. 

B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural sand, 
ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water 
required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining grout, 
complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute working 
time. 

D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of 
same grade and metallic coating as framing members supported by shims. 

E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members as required. 

2.8 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI's specifications and standards, 
manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 
pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing 
members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screws 
penetrating joined members by no fewer than three exposed screw threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin 
fastening, or screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
stresses. Lift fabricated assemblies by means that prevent damage or permanent distortion. 

C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
variation of 1/8 inch in 10 feet and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from 
plan location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, conditions, and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and 
the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a uniform 
bearing surface on supporting concrete or masonry construction. 
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B. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's written 
instructions unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, 
true-to-line joints with maximum variation in plane and true position between fabricated 
panels not exceeding 1/16 inch. 

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 
or riveting. Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners, install according to Shop Drawings, and comply with 
requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track 
or tension members. 

F. Install temporary bracing and supports to secure framing and support loads equal to those for 
which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are 
secured. 

G. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 
both sides of joints. 

H. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

I. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 

3.4 INSTALLATION OF LOAD-BEARING WALL FRAMING 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and 
securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing: To match stud spacing. 

B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch between the 
end of wall-framing member and the web of track. 

1. Fasten both flanges of studs to top and bottom tracks. 

2. Space studs as follows: 

a. Stud Spacing: As indicated on Drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs cannot 
be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing 
cannot be aligned, continuously reinforce track to transfer loads. 
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F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure. 

G. Install headers over wall openings wider than stud spacing. Locate headers above openings. 
Fabricate headers of compound shapes indicated or required to transfer load to supporting 
studs, complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame. Fasten jamb 
members together to uniformly distribute loads. 

2. Install tracks and jack studs above and below wall openings. Anchor tracks to jamb studs 
with clip angles or by welding, and space jack studs same as full-height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's written 
recommendations and industry standards in each case, considering weight or load 
resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches. Fasten at each stud 
intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs with a minimum of two screws into each flange of the clip angle for framing 
members up to 6 inches deep. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 
straps to stud flanges, and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges; terminate at and fasten to 
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system. 

3.5 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable tolerance 
variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing 
or other finishing materials. 

3.6 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to 
ASTM A780/A780M and manufacturer's written instructions. 

3.7 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed steel framing is without damage or deterioration at time of 
Substantial Completion. 

END OF SECTION 054000 
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SECTION 054400 

COLD-FORMED METAL TRUSSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Roof trusses. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Metal Framing" for cold-formed steel studs, joists, and 
rafters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel truss materials. 

2. Anchor bolts. 

3. Post-installed anchors. 

4. Power-actuated fasteners. 

5. Mechanical fasteners. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel trusses; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 

C. Delegated-Design Submittal: For cold-formed steel trusses. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Test Reports: For each listed product, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1. Steel sheet. 

2. Expansion anchors. 

3. Power-actuated anchors. 

4. Mechanical fasteners. 

5. Miscellaneous structural clips and accessories. 

D. Research Reports: For post-installed anchors and power-actuated fasteners, from ICC-ES or 
other qualified testing agency acceptable to authorities having jurisdiction. 

E. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Aegis Metal Framing. 

2. TrusSteel; an ITW company. 

3. WESTCO Steel Systems, Inc. 

http://www.specagent.com/Lookup?ulid=7168
http://www.specagent.com/Lookup?uid=123457153857
http://www.specagent.com/Lookup?uid=123457153862
http://www.specagent.com/Lookup?uid=123457153865
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2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design cold-formed steel trusses. 

B. Structural Performance: Provide cold-formed steel trusses capable of withstanding design loads 
within limits and under conditions indicated. 

1. Design Loads:  As indicated on Drawings. 

2. Deflection Limits: Design trusses to withstand design loads without deflections greater 
than the following: 

a. Roof Trusses: Vertical deflection of 1/360 of the span. 

3. Design trusses to provide for movement of truss members located outside the insulated 
building envelope without damage or overstressing, sheathing failure, connection failure, 
undue strain on fasteners and anchors, or other detrimental effects when subject to a 
maximum ambient temperature change of 120 deg F. 

C. Cold-Formed Steel Truss Standards: Unless more stringent requirements are indicated, trusses 
shall comply with the following: 

1. Floor and Roof Systems: AISI S210. 

2. Lateral Design: AISI S213. 

3. Roof Trusses: AISI S214. 

2.3 COLD-FORMED STEEL TRUSS MATERIALS 

A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating designation as follows: 

1. Grade: As required by structural performance. 

2. Coating: G60, A60, AZ50, or GF30. 

2.4 ROOF TRUSSES 

A. Roof Truss Members: Manufacturer's standard steel sections. 

1. Connecting Flange Width: 1-5/8 inches, minimum at top and bottom chords connecting to 
sheathing or other directly fastened construction. 

2. Minimum Base-Metal Thickness: 0.0428 inch. 

3. Section Properties: As required for structural performance. 

2.5 TRUSS ACCESSORIES 

A. Fabricate steel-truss accessories from steel sheet, ASTM A1003/A1003M, Structural Grade, 
Type H, metallic coated steel sheet, of same grade and coating designation used for truss 
members. 

B. Provide accessories of manufacturer's standard thickness and configuration unless otherwise 
indicated. 

2.6 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 
ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts, carbon-steel 
nuts, and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C. 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if 
visible, unless otherwise indicated; with working capacity greater than or equal to the design 
load, according to an evaluation report acceptable to authorities having jurisdiction, based on 
ICC-ES AC01 as appropriate for the substrate. 

1. Uses: Securing cold-formed steel trusses to structure. 

2. Type: Torque-controlled adhesive anchor or adhesive anchor. 

3. Material for Interior Locations: Carbon-steel components zinc plated to comply with 
ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 



 Salina Fire Station 4 

Cold-Formed Metal Trusses 054400 - 3 

4. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: Alloy 
Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

D. Power-Actuated Fasteners: Fastener systems with working capacity greater than or equal to the 
design load, according to an evaluation report acceptable to authorities having jurisdiction, 
based on ICC-ES AC70. 

E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping steel 
drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780/A780M, MIL-P-21035B or SSPC-Paint 20. 

B. Shims: Load-bearing, high-density multimonomer, nonleaching plastic; or cold-formed steel of 
same grade and metallic coating as truss members supported by shims. 

2.8 FABRICATION 

A. Fabricate cold-formed steel trusses and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI's specifications and standards, 
manufacturer's written instructions, and requirements in this Section. 

1. Fabricate trusses using jigs or templates. 

2. Cut truss members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed steel truss members by welding, screw fastening, clinch fastening, 
pneumatic pin fastening, or riveting as standard with fabricator. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

4. Fasten other materials to cold-formed steel trusses by welding, bolting, pneumatic pin 
fastening, or screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace trusses to withstand handling, delivery, and erection stresses. Lift 
fabricated trusses by means that prevent damage or permanent distortion. 

C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
variation of 1/8 inch in 10 feet and as follows: 

1. Spacing: Space individual truss members no more than plus or minus 1/8 inch from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing 
or other finishing materials. 

2. Squareness: Fabricate each cold-formed steel truss to a maximum out-of-square 
tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, conditions, and abutting trusses and framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install bridge, and brace cold-formed steel trusses according to AISI S200, AISI S202, 
AISI S214, and manufacturer's written instructions unless more stringent requirements are 
indicated. 

1. Coordinate with wall framing to align webs of bottom chords and load-bearing studs or 
continuously reinforce track to transfer loads to structure. 

2. Anchor trusses securely at all bearing points. 

3. Install continuous bridging and permanently brace trusses as indicated on Shop Drawings 
and designed according to CFSEI's Technical Note 551e, "Design Guide: Permanent 
Bracing of Cold-Formed Steel Trusses.". 
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B. Install cold-formed steel trusses and accessories true to line and location, and with connections 
securely fastened. 

1. Erect trusses with plane of truss webs plumb and parallel to each other. Align and 
accurately position trusses at required spacings. 

2. Erect trusses without damaging truss members or connections. 

3. Fasten cold-formed steel trusses by welding or mechanical fasteners. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners, install according to Shop Drawings, and comply with 
requirements for spacing, edge distances, and screw penetration. 

C. Install temporary bracing and supports to secure trusses and support loads equal to those for 
which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to trusses are 
secured. 

D. Truss Spacing:  As indicated on Drawings. 

E. Do not alter, cut, or remove truss members or connections of trusses. 

3.3 ERECTION TOLERANCES 

A. Install cold-formed steel trusses level, plumb, and true to line to a maximum allowable tolerance 
variation of 1/8 inch in 10 feet and as follows: 

1. Space individual trusses no more than plus or minus 1/8 inch from plan location. 
Cumulative error shall not exceed minimum fastening requirements of sheathing or other 
finishing materials. 

3.4 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel trusses with galvanized repair paint according to 
ASTM A780/A780M and manufacturer's written instructions. 

3.5 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed steel trusses are without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 054400 
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SECTION 055000
METAL FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated steel items.

B. Steel framing and support for overhead doors.

C. Steel framing for overhead door sills.

D. Gear hanger rod assemblies.

E. Steel framing and supports for countertops.

F. Steel framing and supports for applications where framing and supports are not in other
Sections.

G. Metal bollards with pre-manufactured cap.

H. Metal gate assemblies at trash and generator enclosures.

I. Downspout boots.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

B. Section 042000 - Unit Masonry:  Placement of metal fabrications in masonry.

C. Section 099113 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2022.

C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

G. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

H. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).

I. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel
AC172; 2019.

J. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

K. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

L. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

C. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.
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1.05 QUALITY ASSURANCE

A. Design _________ under direct supervision of a Professional Structural Engineer experienced
in design of this work and licensed in the State in which the Project is located.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.2/D1.2M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Mechanical Fasteners: Same material as or compatible with materials being fastened; type
consistent with design and specified quality level.

F. Galvanized Steel Sheet: ASTM A653/A653M, Structural Steel (SS) Grade 33/230 with G90
coating.
1. Sheet Thickness: 18 gauge, 0.078125 inch (1.98 mm).
2. Perforation: 1/4" round on 3/8" staggered centers - 40% open area.

G. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

H. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

D. Furnish components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; ​galvanized ​ finish.
1. Cap posts with pre-manufactured cap, 5,000 psi, fiber sement unit as manufactured by

TopBard, Indianpolis, IN, or approved equal.

B. Door Frames for Overhead Door Openings: Angle sections; galvanized finish.

C. Overhead door opening sills: Angle section, galvanized finish.

2.04 DOWNSPOUT BOOTS

A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug
slots and on-body cleanout and cover with neoprene gaskets.
1. Configuration: Offset; 28 inch long.
2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.
3. Finish:  Manufacturer's standard factory applied powder coat finish.
4. Color:  To be selected by Architect from manufacturer's standard range.
5. Manufacturers:

a. Downspoutboots.com, a division of J. R. Hoe & Sons ​​:
www.downspoutboots.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.
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2.05 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions: Galvanize ​items to be embedded in concrete and items to be embedded in

masonry ​.

B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Prime Painting:  One coat.

E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
requirements.  Provide minimum 1.7 oz/sq ft galvanized coating. (Provide minimum 530 g/sq m
galvanized coating.)

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

2.06 FABRICATION TOLERANCES

A. Squareness:  1/8 inch (3 mm) maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch (1.5 mm).

C. Maximum Misalignment of Adjacent Members:  1/16 inch (1.5 mm).

D. Maximum Bow:  1/8 inch (3 mm) in 48 inches (1.2 m).

E. Maximum Deviation From Plane:  1/16 inch (1.5 mm) in 48 inches (1.2 m).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.

D. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION  055000
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SECTION 055133
METAL LADDERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prefabricated ladders.

B. Prefabricated ship ladders.

1.02 REFERENCE STANDARDS

A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

B. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings; 2018, with Editorial
Revision.

C. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes; 2019a.

D. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2019.

E. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:

PART 2  PRODUCTS

2.01 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B211/B211M, ​6061 alloy ​, ​T6 temper ​.

B. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210/B210M ​6061 alloy ​​, T6 temper ​.

C. Aluminum-Alloy Bars:  ASTM B211/B211M, 6061 alloy, T6 temper.

D. Aluminum-Alloy Die Castings: ASTM B85/B85M .

E. Bolts, Nuts, and Washers:  Stainless steel.

F. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.02 PREFABRICATED LADDERS

A. Prefabricated Folding Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated
to greatest degree practical and in the largest components possible.
1. Components:  Manufacturer's standard rails, rungs, treads, handrails, returns, platforms,

and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  ​Aluminum; 6061-T6 alloy ​.
3. Operation:  Manual.
4. Finish:  Mill finish aluminum.
5. Model: Ships Ladder Model M60 (335) - 60 degree mezzanine access
6. Manufacturers:

a. ​ALACO Ladder Co.; alacoladder.com ​.
b. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.
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3.02 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION  055133
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SECTION 061000
ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonstructural dimension lumber framing.

B. Rough opening framing for doors, windows, and roof openings.

C. Sheathing.

D. Roofing nailers.

E. Preservative treated wood materials.

F. Miscellaneous framing and sheathing.

G. Communications and electrical room mounting boards.

H. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

A. Section 076200 - Sheet Metal Flashing and Trim:  Sill flashings.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels
(Plywood or Oriented Strand Board) to Wood Based Floor System Framing; 2019a.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

D. AWPA U1 - Use Category System:  User Specification for Treated Wood; 2024.

E. PS 1 - Structural Plywood; 2023.

F. PS 2 - Performance Standard for Wood Structural Panels; 2018.

G. PS 20 - American Softwood Lumber Standard; 2021.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide technical data on ​application instructions ​.

C. Manufacturer's Certificate:  Certify that wood products supplied for rough carpentry meet or
exceed specified requirements.

D. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General:  Cover wood products to protect against moisture. Support stacked products to
prevent deformation and to allow air circulation.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide species graded by the agency specified; if no grading

agency is specified, provide lumber graded by grading agency meeting the specified
requirements.

2. Grading Agency:  Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee at www.alsc.org,  and who provides grading
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service for the species and grade specified; provide lumber stamped with grade mark
unless otherwise indicated.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Roof Sheathing:  PS 2 type, rated Structural I Sheathing.
1. Bond Classification:  Exterior.
2. Span Rating:  60.
3. Performance Category:  3/4 PERF CAT.

B. Roof Sheathing:  Oriented strand board wood structural panel; PS 2.
1. Grade: Structural 1 Sheathing.
2. Bond Classification: Exposure 1.
3. Performance Category:  ​1/2 PERF CAT ​.
4. Span Rating:  ​32/16 ​.
5. Edges: Square.
6. Exposure Time: Sheathing will not delaminate or require sanding due to moisture

absorption from exposure to weather for up to 500 days.
7. Provide fastening guide on top panel surface with separate markings indicating fastener

spacing for 16 inches (406 mm) and 24 inches (610 mm) on center, respectively.
8. Warranty:  Manufacturer's standard lifetime limited warranty against manufacturing defects

and that panels will not delaminate or require sanding due to moisture absorption damage
from exposure to weather for up to the stated period.

9. Products:
a. Huber Engineered Woods, LLC; AdvanTech Sheathing:  www.huberwood.com/#sle.

C. Wall Sheathing:  Oriented strand board wood structural panel; PS 2.
1. Grade:  Structural 1 Sheathing.
2. Bond Classification: Exposure 1.
3. Performance Category:  ​1/2 PERF CAT ​.
4. Span Rating:  ​32/16 ​.
5. Edges:  Square.
6. Exposure Time:  Sheathing will not delaminate or require sanding due to moisture

absorption from exposure to weather for up to 500 days.
7. Provide fastening guide on top panel surface with separate markings indicating fastener

spacing for 16 inches (406 mm) and 24 inches (610 mm) on center, respectively.
8. Warranty:  Manufacturer's standard lifetime limited warranty against manufacturing defects

and that panels will not delaminate or require sanding due to moisture absorption damage
from exposure to weather for up to the stated period.

9. Products:
a. Huber Engineered Woods, LLC; AdvanTech Sheathing:  www.huberwood.com/#sle.

D. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density
fiberboard; 3/4 inch (19 mm) thick; flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E84.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.
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B. Sill Gasket on Top of Foundation Wall:  1/4 inch (6 mm) thick, plate width, closed cell plastic
foam from continuous rolls.

C. Sill Flashing:  See Section 076200.

D. Subfloor Adhesives:  Gap-filling construction adhesive for bonding wood structural panels to
wood-based floor system framing; complying with ASTM D3498.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.

PART 3  EXECUTION

3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing
continuous over top of foundation, lap ends of flashing minimum of 4 inches (100 mm) and
seal.

B. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket
cleanly to fit tightly around protruding anchor bolts.

C. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to authorities having jurisdiction may be
used in lieu of solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

F. Provide the following specific nonstructural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Chalkboards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.
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3.04 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,
and roofing assembly installation.

B. Provide wood curb at each roof opening except where prefabricated curbs are specified and
where specifically indicated otherwise; form corners by alternating lapping side members.

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm bearing.
1. Comply with applicable recommendations in APA Form No. E30 "Engineered wood

Construction Guide," for types of structural-use panels and applications indicated.
2. ​Screw ​ panels to framing;  staples are not permitted.

B. Wall Sheathing:  Secure with long dimension ​parallel ​ to wall studs, with ends over firm bearing ​
and staggered ​, using ​screws ​.

C. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches (610 mm) on center on all
edges and into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.06 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

3.07 CLEANING

A. Waste Disposal:  See Section 017419 - Construction Waste Management and Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION  061000
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SECTION 062000
FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood door frames, glazed frames.

C. Wood casings and moldings.

1.02 RELATED REQUIREMENTS

A. Section 099300 - Staining and Transparent Finishing:  Staining and transparent finishing of
finish carpentry items.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

C. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2020.

D. NHLA G-101 - Rules for the Measurement and Inspection of Hardwood and Cypress; 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:
1. Provide manufacturer's product data, storage and handling instructions for factory-

fabricated units.
2. Provide data on fire retardant treatment materials and application instructions.

C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,
and accessories.
1. Scale of Drawings:  1-1/2 inch to 1 foot (125 mm to 1 m), minimum.

D. Samples:  Submit two ​​ samples of wood trim.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store finish carpentry items under cover, elevated above grade, and in a dry, well-ventilated
area not exposed to heat or sunlight.

B. Protect from moisture damage.

C. Handle materials and products to prevent damage to edges, ends, or surfaces.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

B. Interior Woodwork Items:
1. Moldings, Bases, Casings, and Miscellaneous Trim: Clear white oak; prepare for paint or

transparent finish.  Refer to finish schedule for finish type.

2.02 LUMBER MATERIALS

A. Hardwood Lumber:  ​white oak ​ species, ​plain ​ sawn, maximum moisture content of ​6 ​ percent ​ ​, of
quality suitable for transparent finish ​.
1. Grading:  In accordance with NHLA G-101 Grading Rules; www.nhla.com.
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2.03 FASTENINGS

A. Fasteners:  Of size and type to suit application; fill and finish in concealed locations and in
exposed locations.

2.04 ACCESSORIES

A. Primer:  Alkyd primer sealer.

B. Wood Filler:  Solvent base, tinted to match surface finish color.

2.05 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting.
 Provide trim for scribing and site cutting.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 INSTALLATION

A. Set and secure materials and components in place, plumb and level.

B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch (0.79 mm).
 Do not use additional overlay trim to conceal larger gaps.

3.03 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.

B. Site Finishing:  See Section 099113 and 099123.

C. Before installation, prime paint surfaces of items or assemblies to be in contact with
cementitious materials.

3.04 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch (1.6 mm).

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch (0.79 mm).

END OF SECTION  062000
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SECTION 064100
ARCHITECTURAL WOOD CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.

B. Hardware.

C. Factory finishing.

D. Preparation for installing utilities.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

B. Section 123600 - Countertops.

1.03 REFERENCE STANDARDS

A. ANSI A208.2 - Medium Density Fiberboard (MDF) for Interior Applications; 2022.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

D. BHMA A156.9 - Cabinet Hardware; 2020.

E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2020.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting not less than one week before
starting work of this section; require attendance by all affected installers.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,
and accessories.
1. Scale of Drawings:  1-1/2 inch to 1 foot (125 mm to 1 m), minimum.

C. Product Data:  Provide data for hardware accessories.

D. Samples: Submit actual samples of architectural cabinet construction, minimum ​12 inches (300
mm) ​ square, illustrating proposed ​cabinet, countertop, and shelf unit ​ substrate and finish.

E. Control sample: submit control sample from bamboo plywood manufacturer noting grain grade.
 This sample is to be used by the Fabricator to inspect bamboo panels for graining before
production.

F. Submit ASI/AWMAX/WI shop certification inforamtion.  

1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.
1. Company with at least one project in the past 5 years with value of woodwork within 20

percent of cost of woodwork for this Project.
2. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
3. Single Source Responsibility:  Provide and install this work from single fabricator.
4. Fabricator to inspect all bamboo plywood sheets when delivered to shop against control

sample to ensure grain consistency.  Notify Architect and distributor of sheets that do not
match control sample. All grain to be of similar density and tone.
a. For Plyboo ordering and control sample process Contact Daniel Smith (415)

896-0577 or dan@plyboo.com.
b. Any sheets not matching t control sample are to be pulled out of the production stock.
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c. Architect will not accept cabinet runs with different grades of graining.  

1.07 MOCK-UPS

A. Provide mock-up of ​ typical ​ ​base cabinet ​, including ​hardware and finishes ​.

B. See Section 014000 - Quality Requirements for additional requirements.

C. Locate where directed.

D. Mock-up may remain as part of the work.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect units from moisture damage.

1.09 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions
in building spaces at same levels planned for occupancy.

PART 2  PRODUCTS

2.01 CABINETS

A. Quality Standard:  ​Premium Grade ​, in accordance with ​AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS) ​, unless noted otherwise.

B. Bamboo Plywood Cabinet:

C. Cabinets ​​:
1. Finish - Exposed Exterior Surfaces:  ​Bamboo Plywood ​.
2. Finish - Exposed Interior Surfaces:  ​Bamboo Plywood ​.
3. Finish - Semi-Exposed Surfaces:  ​Bamboo Plywood ​
4. Finish - Concealed Surfaces:  ​Bamboo Plywood ​.
5. Door and Drawer Front Edge Profiles:  ​Square edges ​.
6. Casework Construction Type:  Type A - Frameless.
7. Interface Style for Cabinet and Door:  ​Style 1 - Overlay ​; ​flush overlay ​.
8. Grained Face Layout for Cabinet and Door Fronts:  Flush panel.

a. Premium Grade:  Doors, drawer fronts and false fronts wood grain to run and match
vertically within each cabinet unit.

b. Premium Grade:
1) Provide vertical run and match for doors, drawer fronts and false fronts within

each cabinet unit.
9. Cabinet Design Series:  As indicated on drawings.
10. Adjustable Shelf Loading:  40 psf (19.5 gm/sq cm).
11. Cabinet Style:  Flush overlay.
12. Cabinet Doors and Drawer Fronts:  Flush style.
13. Drawer Side Construction:  Multiple-dovetailed.
14. Drawer Construction Technique:  Dovetail joints.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

2.03 HARDWOOD PLYWOOD PANELS

A. Hardwood Plywood:  Plywood manufactured for nonstructural decorative applications;
consisting of faces and backs applied to a variety of core types; comply with HPVA HP-1.
1. Plywood sheet:  Bamboo; Edge Grain; grade AA.

a. Finish:  ​Amber, shop finished. ​.
2. Core, Veneer Core:

a. Inner Plies:  Grade J.
3. Products:

a. ​Basis of Design: Plyboo, 3/4", 3-ply, Amber Edge Grain ​.
b. Substitutions:  See Section 016000 - Product Requirements.
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2.04 COUNTERTOPS

A. Countertops:  See Section ​123600 ​.

2.05 HARDWARE

A. Cabinet Hardware:  Comply with BHMA A156.9 for hardware types and grades indicated below:
1. Hardware Types:  As indicated on drawings.
2. Product Grade:  ​Grade 1 ​.

B. Countertop Brackets:  Fixed, concealed vertical leg, side-of-stud mounting.
1. Materials:  Steel ​L-shapes ​.

a. Finish:  Manufacturer's standard, factory-applied, powder coat.
b. Color:  Black.

2. Materials:  Steel plates.
3. Products:

a. A&M Hardware, Inc; Concealed Flat Brackets:  www.aandmhardware.com/#sle.
b. Centerline Brackets; Floating Wall Mount:  www.countertopbracket.com/#sle.
c. Rakks/Rangine Corporation; Inside Wall Flush Mount Brackets:

 www.rakks.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

C. Drawer and Door Pulls:  "U" shaped wire pull, steel with chrome finish, 4 inch centers ("U"
shaped wire pull, steel with chrome finish, 100 mm centers).

D. Drawer Slides:
1. Type:  Full extension.
2. Static Load Capacity:  ​Heavy Duty grade ​.
3. Mounting:  Side mounted.
4. Stops:  Integral type.
5. Features:  Provide self closing/stay closed type.
6. Manufacturers:

a. Accuride International, Inc; Heavy-Duty Drawer Slides:  www.accuride.com/#sle.
b. Blum, Inc; MOVENTO:  www.blum.com/#sle.
c. Knape & Vogt Manufacturing Company; Heavy-Duty Drawer Slides:

 www.knapeandvogt.com/#sle.

E. Cabinet Base Slide Out Shelf System:
1. Description: Slide out shelves installed in all base cabinets
2. Shelf/drawer:

a. Drawer Materials: Solid wood construction.
3. Mounting:  Side mounted.
4. Drawer ​Slides ​:

a. Extension:  Full extension.
b. Length:  Manufacturer's standard length for drawer depth.
c. Closing Features:  Self closing and soft closing.

5. Products:
a. Basis of Design: Slide-Out Shelf with soft close rails.
b. Substitutions:  See Section 016000 - Product Requirements.

F. Soft-Close, Door and Drawer Adjustable Dampers:

G. Hinges:  European style concealed self-closing type, steel with nickel-plated finish.

2.06 FABRICATION

A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit
passage through building openings.

B. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for
cutting.  Provide matching trim for scribing and site cutting.
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C. Matching Wood Grain: Comply with requirements of quality standard for specified Grade and as
follows:
1. Provide sequence matching across each elevation.

2.07 SHOP FINISHING

A. Sand work smooth and set exposed nails and screws.

B. On items to receive transparent finishes, use wood filler matching or blending with surrounding
surfaces and of types recommended for applied finishes.

C. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -
Finishing for grade specified and as follows:
1. Transparent:

a. ​System - 6, Oil, Synthetic Penetrating (transparent only) ​.
b. Stain:  As selected by Architect.
c. Sheen:  Flat.
d. Products:

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.

3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements
for grade indicated.

B. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.

C. Use fixture attachments in concealed locations for wall mounted components.

D. Use concealed joint fasteners to align and secure adjoining cabinet units.

E. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch (0.79
mm).  Do not use additional overlay trim for this purpose.

F. Secure cabinets to floor using appropriate angles and anchorages.

G. Countersink anchorage devices at exposed locations.  Conceal with solid wood plugs of
species to match surrounding wood; finish flush with surrounding surfaces.

3.03 ADJUSTING

A. Adjust installed work.

B. Adjust moving or operating parts to function smoothly and correctly.

3.04 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION  064100
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SECTION 066100
SOLID SURFACE SHOWER SURROUNDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. ​Solid surface shower surrounds ​.

1.02 RELATED REQUIREMENTS

A. Section ​​102116 ​​:  ​​Solid surface shower receptors ​​.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  ​Manufacturer's printed product data for each type of shower receptor and
shower system specified ​.

C. Shop Drawings:  Indicate ​elevations, connection details and field verified dimensions ​.

D. Samples:  Two samples ​, 12 by 12 inch in size, indicating pattern, color and texture.

E. Manufacturer's Instructions:  Indicate ​installation instructions for shower receptors and shower
systems ​.

F. Specimen warranty.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

B. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions,
erection drawings, and shop drawings.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened factory packaging.

B. Inspect materials at delivery to assure that specified products have been received.

C. Store ​in original packaging; away from direct sunlight; ​ ​under cover and elevated above grade ​.

1.06 FIELD CONDITIONS

A. Ambient Conditions:  Do not install ​materials ​ when ​interior environment is not climate
controlled ​.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide ​10 year ​ manufacturer warranty for ​material and
manufacturering defects ​. Complete forms in ​Owner ​'s name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Substitutions:  See Section 016000 - Product Requirements.

2.02 MATERIALS

A. ​Solid surface wall panels ​: ​polyester/ acrylic blended resins with natural filler material ​.
1. Thickness:  1/4 inch.
2. Pattern:

a. 1/8 inch, v-groove, .006 inch deep.
b. 3 by 6 inch scored subway tile pattern.

3. Color: As selected by Architect from Manufacturer's standard selection.

2.03 ACCESSORIES

A. Trim:  Color to match wall panels.
1. Inside corner wedge molding: 15/16 inch.
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2. Batten strip: 2-1/2 inch.
3. Outside corner molding: L-shaped, 1 by 1 inch.
4. Perimeter trim: 2-1/4 by 13/16 inch.

B. Recessed Dishes:
1. Recessed toiletry shelf, 12 by 18 inch, with mid shelf.

C. Adhesive:
1. Solid surface bonding adhesvie as recommended by shower wall panel Manufacturer.

D. Joint Sealant:
1. Silicone joint sealant as recommended by shower wall panel Manufacturer.
2. Pick resistant color coordinated caulk.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verification of Conditions:  Verify that ​shower receptors are installed, set and ready to recieve
solid surface wall panels ​.

3.02 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. ​Install components plumb and level, scribe adjacent finishes, in accordance with approved
shop drawings and recommended installation instructions ​.

3.03 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean ​surfaces in accordance with the Manufacturer's clean-up and maintenance ​.

3.04 PROTECTION

A. Protect installed ​wall panels ​ from subsequent construction operations.

B. Do not permit traffic over unprotected floor surface.

END OF SECTION  066100
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SECTION 068316
FIBERGLASS REINFORCED PANELING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Fiberglass reinforced plastic panels.

B. Trim.

1.02 REFERENCE STANDARDS

A. 9 CFR 416.2 - Regulatory Requirements Under the Federal Meat Inspection Act and the Poultry
Products Inspection Act, Part 416-Sanitation; current edition.

B. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

C. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling
Panels; 2022.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

E. ISO 2812-1 - Paints and Varnishes -- Determination of Resistance to Liquids -- Part 1:
Immersion in Liquids Other than Water; 2017.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Samples:  Submit two samples 4 by 4 inch in size illustrating material and surface design of
panels.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Fiberglass Reinforced Plastic Panels:
1. Basis of Design: Crane Composites, Inc; Kemply laminated panels:

 www.cranecomposites.com/#sle.
2. Marlite, Inc; _____:  www.marlite.com/#sle.
3. Nudo Products, Inc; _____:  www.nudo.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PANEL SYSTEMS

A. Ceiling Panels FRP1:
1. Panel Size:  4 by 8 feet (1.2 by 2.4 m).
2. Panel Thickness: 5/8 inch plywood w/ FRP face
3. Surface Design:  Embossed.
4. Color:  White.
5. Attachment Method:  ​Mechanical fasteners concealed by trim, with sealant in joints ​.

2.03 MATERIALS

A. Panels:  Fiberglass reinforced plastic (FRP), complying with ASTM D5319.
1. Surface Burning Characteristics:  Maximum flame spread index of 25 and smoke

developed index of 450; when system tested in accordance with ASTM E84.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Sanitation and Cleanability:  Comply with 9 CFR 416.2.
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4. Chemical Cleanability:  Excellent chemical resistance to common cleaners and detergents
when tested in accordance with ISO 2812-1.

B. Trim:  Vinyl; color coordinating with panel.

C. Fasteners:  Nylon rivets.

D. Sealant:  Type recommended by panel manufacturer; white.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate conditions are ready to receive the work of this section.

C. Verify that layout of hangers will not interfere with other work; make adjustments in layout as
necessary.

D. Do not begin ceiling installation until services above ceiling are complete except for final trim

3.02 INSTALLATION - CEILINGS

A. Install panels in accordance with manufacturer's instructions.

B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.

C. Pre-drill fastener holes in panels, 1/8 inch (3.2 mm) greater in diameter than fastener, spaced
as indicated by panel manufacturer.

D. Apply adhesive to the back side of the panel using trowel as recommended by adhesive
manufacturer.

E. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.

F. Install panels with manufacturer's recommended gap for panel field and corner joints.

G. Drive fasteners to provide snug fit, and do not over-tighten.

H. Place trim on panel before fastening edges, as required.

I. Install trim with adhesive and screws or nails, as required.

J. Remove excess sealant after paneling is installed and prior to curing.

END OF SECTION  068316
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SECTION 072100
THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation ​ and integral vapor retarder ​ at ​cavity wall construction, perimeter foundation
wall, underside of floor slabs, over roof sheathing, and exterior wall behind masonry & cement
fiber panels wall finish ​.

B. Batt insulation ​​ in exterior ​wall ​ construction.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

1.02 RELATED REQUIREMENTS

A. Section 072700 - Air Barriers:  Separate air barrier materials.

1.03 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.

B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2023.

C. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2023a.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

E. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical
Tube Furnace at 750 Degrees C; 2024.

F. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

C. Shop Drawings:  Submit drawings that indicate location of joint or termination detail conditions.

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

E. Manufacturer's Installation Instructions:  Include information on special environmental
conditions required for installation and installation techniques.

1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.

B. Insulation Inside Masonry Cavity Walls:  ​Polyisocyanurate ​ board.

C. Insulation in Metal Framed Walls:  Batt insulation with ​no ​ vapor retarder.

2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural skin
or cut cell surfaces.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
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3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.0 (0.88), minimum, per 1
inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.

4. Complies with fire resistance requirements indicated on drawings as part of an exterior
non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

5. Board Edges:  Square.
6. Type and Water Absorption:  Type XII, 0.3 percent by volume, maximum, by total

immersion.
7. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand _____:  building.dupont.com/#sle.
b. Kingspan Insulation LLC; GreenGuard GG25-LG XPS Insulation Board:

www.kingspan.com/#sle.
c. Owens Corning Corporation; FOAMULAR Type ___ Extruded Polystyrene (XPS)

Insulation:  www.ocbuildingspec.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

B. Rigid Cellular Polyisocyanurate (ISO) Thermal Insulation Board with Facers Both Sides:
 Complying with ASTM C1289.
1. Classifications:

a. Type I:  Faced with aluminum foil on both major surfaces of core foam.
1) ​Class 1 - Non-reinforced core foam ​.
2) Compressive Strength:  16 psi (110 kPa), minimum.
3) Thermal Resistance, R-value (RSI-value):  At 1-1/2 inch (38.1 mm) thick; 9.0

(1.59), minimum, at 75 degrees F (24 degrees C).
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Comply with fire resistance requirements indicated on drawings as part of an exterior non-

load-bearing exterior wall assembly when tested in accordance with NFPA 285.
5. Board Size:  48 inch by 96 inch (1220 mm by 2440 mm).
6. Board Thickness:  ​2.5 inch (64 mm) ​.
7. Board Edges:  Square.
8. Products:

a. DuPont de Nemours, Inc ​; Thermax Sheathing ​:  building.dupont.com/#sle.
b. Hunter Panels; Xci Foil (Class A):  www.hunterpanels.com/#sle.
c. Johns Manville; AP Foil-Faced:  www.jm.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2.03 MINERAL FIBER BLANKET INSULATION MATERIALS

A. Flexible Glass Fiber Blanket Thermal Insulation:  Preformed insulation, complying with ASTM
C665; friction fit.
1. Flame Spread Index:  ​25 or less ​, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  ​50 or less ​, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
4. Formaldehyde Content:  Zero.
5. Thermal Resistance:  R-value of R-20.
6. Facing:  ​Unfaced ​.
7. Products:

a. CertainTeed Corporation ​:  www.certainteed.com/#sle.
b. Johns Manville:  www.jm.com/#sle.
c. Owens Corning Corporation; EcoTouch PINK FIBERGLAS Insulation:

 www.ocbuildingspec.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2.04 ACCESSORIES

A. Insulation Fasteners:  Appropriate for purpose intended ​ and approved by Factory Mutual and
roofing manufacturer ​.
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1. Length as required for thickness of insulation material and penetration of deck substrate.

B. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Apply adhesive to back of boards:

B. Install boards horizontally on foundation perimeter.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT CAVITY WALLS

A. Install boards to fit snugly between wall ties.
1. Place membrane surface against adhesive.

B. Install boards horizontally on walls.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and protrusions.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 BATT INSTALLATION

A. Install insulation ​​ in accordance with manufacturer's instructions.

B. Install in exterior ​wall ​ spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

E. Place insulation in cavities formed by framing members to produce a friction fit between edges
of insulation and adjoining framing members.

F. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

G. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced
blankets mechanically and support faced blankets by taping flanges of insulation to flanges of
metal studs.

H. Coordinate work of this section with construction of air barrier seal, see Section 072700.

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

3.06 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION  072100
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SECTION 072700
AIR BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air barriers.

1.02 RELATED REQUIREMENTS

1.03 DEFINITIONS

A. Air Barrier:  Airtight barrier made of material that is virtually air impermeable but water vapor
permeable, both to amount as specified, with sealed seams and sealed joints to adjacent
surfaces.

1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

C. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.

D. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials; 2021a.

E. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on ​material characteristics, performance criteria, and limitations ​.

C. Shop Drawings:  Provide drawings of special joint conditions.

D. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection
required by ABAA QAP.

E. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage
and handling criteria.

F. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

G. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and
current installer certification; keep copies of each contractor accreditation and installer
certification on site during and after installation, and present on-site documentation upon
request.

H. Manufacturer's qualification statement.

I. Installer's qualification statement.

J. Testing agency qualification statement.

1.06 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials,

and third-party field quality control audit.

B. Air Barrier Association of America (ABAA) Evaluated Air Barrier Assemblies;
www.airbarrier.org/#sle:  Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture, and use secondary materials approved in writing by primary
material manufacturer.
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C. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

1.07 MOCK-UPS

A. See Section 014000 - Quality Requirements for additional requirements.

B. Construct air barrier mock-up as shown on the drawings.

C. Locate where directed.

1.08 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by materials manufacturers before, during,
and after installation.

PART 2  PRODUCTS

2.01 AIR BARRIER MATERIALS (AIR IMPERMEABLE AND WATER VAPOR PERMEABLE)

A. Air Barrier, Fluid Applied:  Vapor semi-permeable, elastomeric waterproofing.
1. Air Barrier Coating:

a. Air Permeance:  0.004 cfm/sq ft (0.02 L/(s sq m)), maximum, when tested in
accordance with ASTM E2178.

b. Air Leakage: 157 psf (75Pa).
c. Water Vapor Permeance:  11 perms (629 ng/(Pa s sq m)), minimum, when tested in

accordance with ASTM E96/E96M using Procedure B - Water Method, at 73.4
degrees F (23 degrees C).

d. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to ​180
days ​ of weather exposure.

e. Elongation:  300 percent, minimum, when tested in accordance with ASTM D412.
f. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed

index of 450 or less, Class A when tested in accordance with ASTM E84.
g. Tensile Strength: ASTM D412, > 84 psi (579 kPa) at 14-15 mil DFT
h. Adhesion: joint treatment and primary air barrier material, ASTM D 4541, > 15 psi

(103 kPa), or exceeds strength of glass mat facing on glass mat gypsum substrates
i. Nail Sealability: ASTM D1970, no water penetration after 72 hours at 40°F (4°C)
j. Resistance to Mold Growth: ASTM D3273, Rating = 10, no growth at 90 days
k. Accelerated Weathering/Hydrostatic Pressure: ASTM E2570/AATCC 127 (modified),

no cracking of the coating or bond failure, no water penetration after cyclic
weathering & 5 hour water column (21.5 in [55 cm])

l. Obtain primary air barrier and accessory air barrier materials from single source.
m. Comply with NFPA 285 requirements for wall assembly.
n. Products:

1) Dow Chemical Company ​​:  consumer.dow.com/en-us/industry/ind-building-
construction.html/#sle.

2) DuPont de Nemours, Inc ​​ with ​Tyvek Fluid Applied Flashing and Joint
Compound, Sealant for Tyvek Fluid Applied System, and StraightFlash ​:
 building.dupont.com/#sle.

3) PROSOCO, Inc ​​:  www.prosoco.com/r-guard/#sle.
4) W. R. Meadows, Inc ​​:  www.wrmeadows.com/#sle.
5) Substitutions:  See Section 016000 - Product Requirements.

2.02 ACCESSORIES

A. Sealants, Tapes, and Accessories for Sealing Air Barrier and Adjacent Substrates:  As
indicated or in compliance with air barrier manufacturer's installation instructions.

B. Auxiliary Materials
1. Wet sealant: compatible sealant for dynamic joints or connections with other air barrier

components
2. Spray foam: compatible low expanding spray foam for filling gaps and cracks
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready for work of this section.

B. Where existing conditions are responsibility of another installer, notify Architect of
unsatisfactory conditions.

C. Do not proceed with this work until unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives and sealants in accordance with
manufacturer's installation instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's installation instructions.

B. Air Barriers:  Install continuous airtight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

C. Apply sealants and adhesives within recommended temperature range in accordance with
manufacturer's installation instructions.

D. Fluid-Applied Coatings or Membranes:
1. Prepare substrate in accordance with manufacturer's installation instructions; treat joints in

substrate and between dissimilar materials as indicated.
2. Where exterior masonry veneer is being installed, install masonry anchors before

installing air barrier over masonry; provide airtight seal around anchors.
3. Use flashing to seal to adjacent construction and to bridge joints in coating substrate.

E. Openings and Penetrations in Exterior Air Barriers:
1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches

(125 mm) onto air barrier and at least 6 inches (150 mm) up jambs; mechanically fasten
stretched edges.

2. At openings with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with sealing tape at
least 4 inches (100 mm) wide; do not seal sill flange.

3. At openings with nonflanged frames, seal air barrier to each side of framing at opening
using flashing at least 9 inches (230 mm) wide, and covering entire depth of framing.

4. At head of openings, install flashing under air barrier extending at least 2 inches (50 mm)
beyond face of jambs; seal air barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to air
barrier surface.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Owner will provide testing services, and Contractor to provide temporary construction and
materials for testing.

C. Coordination of ABAA Tests and Inspections:
1. Provide testing and inspection required by ABAA QAP.
2. Notify ABAA in writing of schedule for air barrier work, and allow adequate time for testing

and inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.
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D. Do not cover installed air barriers until required inspections have been completed.

E. Obtain approval of installation procedures from air barrier manufacturer based on a mock-up
installed in place, prior to proceeding with remainder of installation.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION  072700



Salina Fire Station 4

Metal Roof Panels – Berridge
Manufacturing Company, Inc.

074113 - 1 

SECTION 074113
METAL ROOF PANELS – BERRIDGE MANUFACTURING COMPANY, INC.

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Architectural metal roof panel system.

B. Metal soffit panel system.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Roof sheathing.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2023.

C. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2021.

D. ASTM E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and
Siding Systems by Uniform Static Air Pressure Difference; 2005 (Reapproved 2017).

E. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel
Systems by Uniform Static Air Pressure Difference; 1995 (Reapproved 2018).

F. ASTM E1680 - Standard Test Method for Rate of Air Leakage through Exterior Metal Roof
Panel Systems; 2016 (Reapproved 2022).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product used.

C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.
1. Show work as field-fabricated or field-assembled.
2. Include structural analysis signed and sealed by qualified structural engineer, to comply

with roofing system to specified loading conditions.

D. Verification Samples:  For each roofing system specified, submit samples of minimum size 12
by 12 inches (305 by 305 mm), representing actual roofing metal, thickness, profile, color, and
texture.
1. Include typical panel joint in sample.
2. Include typical fastening detail.

E. Installer's qualification statement.

F. Specimen warranty.

G. Executed warranty.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section and with at least five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels; remove plastic protection
film prior to installation.
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B. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.

1.07 FIELD CONDITIONS

A. Do not install metal roof panels, eave protection membrane, underlayment, or _____ when
ambient air, surface, or wind chill temperatures are below 45 degrees F (7 degrees C).

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Finish Warranty:  Provide 40-year manufacturer warranty on film integrity, and 30-year
manufacturer warranty against fading and chalking of finish. Include provision for replacement
of units with excessive fading, chalking, or flaking. Complete forms in Owner's name and
register with warrantor.

C. Special Watertightness Warranty: Manufacturer's [standard form] [no dollar limit form] in which
manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that fail to
remain watertight, including leaks, within specified warranty period.
1. Warranty Period: 20] years from date of Substantial Completion.
2. Inspections by panel system manufacturer technical representative are required. Perform

first inspection when underlayment and flashing are in place and second inspection when
the roof is complete.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Architectural Metal Roof Panel Manufacturers:
1. Berridge Manufacturing Company ​; Double Lock Zee-Lock Panel ​:  www.berridge.com/#sle.
2. Substitutions:  Not permitted.

2.02 PERFORMANCE REQUIREMENTS

A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips,
fasteners, connectors, and miscellaneous accessories, tested for compliance with the following
minimum standards:
1. Structural Design Criteria:  Provide panel assemblies designed to safely support design

loads at support spacing indicated, with deflection not to exceed L/180 of span length (L)
when tested in accordance with ASTM E1592.

2. Overall:  Complete weathertight system tested and approved in accordance with ASTM
E1592.

3. Air Infiltration:  When tested according to ASTM E1680.
a. Double-Lock Zee-Lock Assembly:  Maximum 1.1 cfm/sq ft (20.2 cu m/hr/sq m) at air

pressure differential of 6.24 lbf/sq ft (300 Pa).
4. Water Penetration:  No water penetration when tested in accordance with procedures and

recommended test pressures of ASTM E1646; perform test immediately following air
infiltration test.

5. Thermal Movement:  Design system to accommodate without deformation anticipated
thermal movement over ambient temperature range of 120 degrees F (67 degrees C).

6. Hydrostatic Head Resistance: No water penetration when tested according to ASTM
E2140.

7. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for
wind-uplift-resistance class indicated.
a. Uplift Rating: UL 90.

2.03 ARCHITECTURAL METAL ROOF PANELS

A. Metal Roof Panels:  Provide complete engineered system complying with specified
requirements and capable of remaining weathertight while withstanding anticipated movement
of substrate and thermally induced movement of roofing system.

B. Metal Panels:  Factory-formed panels with factory-applied finish.
1. Steel Panels:
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a. Acrylic-coated, aluminum-zinc alloy-coated steel complying with ASTM A792/A792M,
Grade 40; minimum AZ55 (AZM165) coating.

b. Steel Thickness: Minimum ​22 gauge, 0.0299 inch (0.76 mm) ​.
2. Profile:  Standing seam; concealed fastener system for field-seaming with special tool.

a. Zee-Lock Assembly:  2-inch (51 mm) minimum seam height.
3. Texture:  Smooth.
4. Length:  Full length of roof slope, without lapped horizontal joints.
5. Width:  Maximum panel coverage.

a. Zee-Lock Assembly:  16 inches (406 mm).

C. Metal Soffit Panels:
1. Profile:  ​FW-12 Panel ​, with ​venting provided ​.
2. Material:  Precoated steel sheet, 22-gauge, 0.0299-inch (0.76 mm) minimum thickness.
3. Color:  As selected by Architect from manufacturer's standard line.

2.04 ATTACHMENT SYSTEM

A. Concealed System:  Provide manufacturer's standard 0.029-inch stainless steel floating two-
piece clips for aluminum Zee-Lock panels, engineered to meet performance requirements,
including anticipated thermal movement.

2.05 FABRICATION

A. Panels: Provide factory-fabricated panels with applied finish and accessory items, using
manufacturer's standard processes as required to achieve specified appearance and
performance requirements.

B. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's
standard procedures and processes, as necessary to fulfill indicated performance requirements
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and
structural requirements.

C. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may
be fabricated on-site using factory set, non-adjustable, portable roll-forming equipment if panels
are of same profile and warranted by manufacturer to be equal to factory-formed panels.
Fabricate according to equipment manufacturer's written instructions and to comply with details
shown.

D. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length
of panel.

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that
apply to design, dimensions, metal, and other characteristics of item indicated.
1. Form exposed sheet metal accessories that are without excessive oil canning, buckling,

and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant
and to comply with SMACNA standards.

3. Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal recommended in writing by metal panel
manufacturer.
a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal

panel manufacturer for application, but not less than thickness of metal being
secured.

F. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure
weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel
movements.

2.06 FINISHES

A. Fluoropolymer Coil-Coating System:  Manufacturer's standard multicoat metal coil coating
system complying with AAMA 2605, including at least 70 percent polyvinylidene fluoride
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(PVDF) resin, and at least 80 percent of coil-coated metal surfaces having minimum total dry
film thickness (DFT) of 0.9 mil, 0.0009 inch (0.023 mm), inclusive of primer and top coat after
film thickness; color and gloss as selected from manufacturer’s standards.

2.07 ACCESSORIES

A. Miscellaneous Sheet Metal Items:  Provide ​caps, closure strips, downspouts, flashings, gutters,
and trim ​ of same material, thickness, and finish as used for roofing panels.
1. Downspouts:  Open face, rectangular profile.

B. Rib and Ridge Closures: Provide prefabricated, close-fitting components of steel with corrosion-
resistant finish or combination steel and closed-cell foam.

C. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material
recommended by manufacturer.

D. Sealants:
1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated

polyether/polyurethane.

E. Miscellaneous Metal Subframing and Furring: ASTM C 645; cold-formed, metallic-coated steel
sheet, ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or ASTM A
792/A 792M, Class AZ50 (Class AZM150) coating designation unless otherwise indicated.
Provide manufacturer's standard sections as required for support and alignment of metal panel
system.

F. Underlayment:  Self-adhering polymer modified high temperature asphalt sheet complying with
ASTM D1970/D1970M, with strippable release film and top surface of slip-resistant,
polyethylene film laminated to layer of butyl or SBS-modified asphalt adhesive, approved for
use under metal roofing.
1. Sheet Thickness:  40-mil, 0.040-inch (1.02 mm) minimum total thickness.
2. Self Sealability:  Nail sealability in accordance with ASTM D1970/D1970M.
3. Low Temperature Flexibility:  Comply with ASTM D1970/D1970M.
4. Fasteners:  As specified by manufacturer and building code qualification report or

approval.
5. Manufacturers:

a. Mid-States Asphalt Quick Stick HT Pro
b. vPolyglass Polystick MTS
c. Soprema Lastobond Shield HT
d. Tamko TW Underlayment or TW Metal & Tile Underlayment

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been properly
prepared.

B. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal panel supports, and other conditions affecting
performance of the Work.
1. Examine primary and secondary roof framing to verify that rafters, purlins, angles,

channels, and other structural panel support members and anchorages have been
installed within alignment tolerances required by metal roof panel manufacturer.

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal roof panel
manufacturer.
a. Verify that air- or water-resistive barriers have been installed over sheathing or

backing substrate to prevent air infiltration or water penetration.

C. Examine roughing-in for components and systems penetrating metal panels to verify actual
locations of penetrations relative to seam locations of metal panels before installation.

D. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.
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3.02 PREPARATION

A. Broom-clean wood sheathing prior to installation of roofing system.

B. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other
adjoining work to ensure completed roof is free of leaks.

C. Coordinate installation of waterproof membrane over roof sheathing with Section 061000.

D. Remove protective film from surface of roof panels immediately prior to installation; strip film
carefully to avoid damage to prefinished surfaces.

E. Separate dissimilar metals by applying bituminous coating, self-adhering rubberized asphalt
sheet, or other permanent method approved by metal roof panel manufacturer.

F. Protect surrounding areas and adjacent surfaces from damage during execution of this work.

G. At locations where metal is in contact with wood or other absorbent material subject to wetting,
seal joints with sealing compound and apply one coat of heavy-bodied bituminous paint.

3.03 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply at locations
indicated [below] [on Drawings], wrinkle free, in shingle fashion to shed water, and with end
laps of not less than 6 inches (152 mm) staggered 24 inches (610 mm) between courses.
Overlap side edges not less than 36 inches (914.4 mm).[ Extend underlayment into gutter
trough.] Roll laps with roller. Cover underlayment within 14 days or as directed by the
underlayment product manufacturer.

B. Apply over the entire roof surface.

3.04 INSTALLATION

A. Overall:  Install roofing system in accordance with approved shop drawings and metal roof
panel manufacturer's instructions and recommendations, as applicable to specific project
conditions; securely anchor components of roofing system in place allowing for thermal and
structural movement.
1. Install roofing system with concealed clips and fasteners, except as otherwise

recommended by manufacturer for specific circumstances.
2. Minimize field cutting of panels. Where field cutting required, use methods that do not

distort panel profiles. Use of torches for field cutting prohibited.

B. Flashings: Install flashings to cover underlayment to comply with requirements specified in
Section 076200 "Sheet Metal Flashing and Trim."

C. Accessories: Install necessary components required for complete roofing assembly, including
​caps, closure strips, downspouts, flashings, gutters, rib closures, ridge closures, similar roof
accessory items, and trim ​.

D. Roof Panels:  Install metal roof panels in accordance with manufacturer's installation
instructions, minimizing transverse joints except at junction with penetrations.

3.05 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Use only cleaning materials listed on manufacturer's website.

C. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,
excess joint sealer, handling marks, and debris from installation, leaving work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to finish.

3.06 PROTECTION

A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary
walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.
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B. Remove temporary protective coverings and strippable films, if any, as metal panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal panel installation, clean finished surfaces as recommended by metal panel
manufacturer. Maintain in a clean condition during construction.

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair
by finish touchup or similar minor repair procedures.

D. Touch up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.

END OF SECTION  074113
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SECTION 074646
FIBER-CEMENT SIDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fiber-cement siding.

1.02 RELATED REQUIREMENTS

A. Section 072500 - Weather Barriers:  Water-resistive barrier under siding.

B. Section 079200 - Joint Sealants:  Sealing joints between siding and adjacent construction and
fixtures.

1.03 REFERENCE STANDARDS

A. ASTM C1186 - Standard Specification for Flat Fiber-Cement Sheets; 2022, with Editorial
Revision (2023).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's data sheets on each product to be used, including:
1. Manufacturer's requirements for related materials to be installed by others.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods, including nail patterns.

C. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips, and
methods of anchorage.

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicted below.
1. Composite Panels: 12 inches long by actual panel width. Include fasteners, closures, and

other composite panel accessories. Submit custom color samples in paint manufacturer's
standard size.

E. Test Report:  Applicable model code authority evaluation report (e.g. ICC-ES).

F. Installer's qualification statement.

G. Maintenance Instructions:  Periodic inspection recommendations and maintenance procedures.

H. Warranty:  Submit copy of manufacturer’s warranty, made out in Owner’s name, showing that it
has been registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of type specified in this
section with not less than three years of experience.

B. Mockups: Build mockups to verity selections made under Sample submittals, to demonstrate
aeshetic effects, and to set quality standrds for composit panel fabrication and installation.
1. Build mockup of typical composite panel assembly as indicated on Drawings, including

corner, supports, attachments, and accessories.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store materials in manufacturer's unopened packaging, with labels intact, until
ready for installation.

B. Store materials under dry and waterproof cover, well ventilated, and elevated above grade on a
flat surface.

C. Protect materials from harmful environmental elements, construction dust, and other potentially
detrimental conditions.
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1.07 FIELD CONDITIONS

A. Do not install panels when air temperature or relative humidity are outside manufacturer's
limits.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Extended Correction Period:  Correct defective work within 2-year period commencing on Date
of Substantial Completion.

C. Manufacturer Warranty:  Provide manufacturer warranty for years as indicated under Fiber-
Cement Siding article sub-headings for "Warranty". Complete forms in Owner's name and
register with manufacturer.

PART 2  PRODUCTS

2.01 FIBER-CEMENT SIDING

A. Panel Siding:  Vertically oriented panels made of cement and cellulose fiber formed under high
pressure with integral surface texture, complying with ASTM C1186, Type A, Grade II; with
machined edges, for nail attachment.
1. Texture:  Smooth.
2. Length (Height):  ​71-9/16" inches (1,818 mm) ​, nominal.
3. Width:  ​17-7/8 inches (455 mm) ​.
4. Thickness:  5/16 inch (8 mm), nominal.
5. Finish:  ​Factory applied topcoat ​.
6. Color:  ​Sherwin William - SW6105 ​.
7. Warranty:  ​15 ​ year limited; ​transferable ​.
8. Products:

a. Nichiha USA, Inc ​; Nichiha Latura V-Groove ​:  www.nichiha.com/#sle.
1) Smooth, with three, 3/8" grooves running lengthwise, spaced 5-5/8" apart.

b. Substitutions:  See Section 016000 - Product Requirements.

2.02 ACCESSORIES

A. Support for Cladding and Continuous Insulation:  Continuous thermal Z-girts.
1. Fiberglass reinforced plastic (FRP) girts that provide cladding attachment support for

exterior wall cladding, brick veneer, CMU veneer, metal wall panels, siding, and _____.
2. Fasteners:  As recommended by clip manufacturer.

B. Furring Strips, Metal:  Galvanized metal channels.

C. Trim:  Same material and texture as siding.

D. Premanufactured outside corners.
1. Finish:  ​Same as panels ​.
2. Outside Corner Trim:

a. Type:  As indicated on drawings.
b. Dimensions:  ​3-1/2 inches (89 mm) ​ by ​3-1/2 inches (89 mm) ​.
c. Products:

1) ​Nichiha; Outside Manufactured Corners, AWP1818, color to match panels ​.
2) Substitutions:  See Section 016000 - Product Requirements.

E. Fasteners:  Galvanized or corrosion resistant; length as required to penetrate, 1-1/4 inches
(31.8 mm), minimum.

F. Sealant:  Elastomeric, polyurethane or silyl-terminated polyether/polyurethane, and capable of
being painted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrate, clean and repair as required to eliminate conditions that would be
detrimental to proper installation.
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B. Do not begin until unacceptable conditions have been corrected.

C. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Protect surrounding areas and adjacent surfaces during execution of this work.

B. Install Sheet Metal Flashing:
1. Above opening penetrations.
2. Brick transition.

3.03 INSTALLATION

A. Install siding in accordance with manufacturer's instructions and recommendations.
1. Read warranty and comply with terms necessary to maintain warranty coverage.
2. Install in accordance with conditions stated in model code evaluation report applicable to

location of project.
3. Touch up field cut edges before installing.
4. Secure panels with manufacturer clip system.

B. Over Masonry Walls:  Install furring strips of adequate thickness to accept full length of nails
and spaced at 16 inches (406 mm) on center; leave space at top and bottom open; top may be
behind soffit; at bottom install insect screen over opening by wrapping a strip of screen over
bottom ends of vertical furring strips.

C. Over Steel Studs:  Use hot-dipped galvanized self-tapping screws, with the points of at least
three screws penetrating each stud the panel crosses and at panel ends.

D. Joints in Vertical Siding:  Install Z-flashing in horizontal joints between successive courses of
vertical siding.

E. Do not install siding less than 6 inches (152 mm) from ground surface, or closer than 1 inch
(25.4 mm) to roofs, patios, porches, and other surfaces where water may collect.

F. After installation, seal joints except lap joints of lap siding; seal around penetrations, and paint
exposed cut edges.

3.04 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean faced panels in accordance with manufacturer’s maintenance instructions, using
cleaning materials and methods acceptable to manufacturer.

3.05 PROTECTION

A. Protect installed products until Date of Substantial Completion.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  074646
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SECTION 076200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including ​flashings, counterflashings, gutters, downspouts,
exterior penetrations, _______, and other items indicated in Schedule ​.

B. Sealants for joints within sheet metal fabrications.

1.02 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

E. ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and
Waterproofing; 2015a (Reapproved 2021).

F. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Samples: Submit ​two ​ samples, ​6 by 6 inches (___ by ___ mm) ​ in size, illustrating metal finish
color.

1.04 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. ​Fabricator and ​Installer Qualifications:  Company specializing in sheet metal work with ​3 ​ years
of ​ documented ​ experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24-
gauge, 0.0239-inch (0.61 mm) thick base metal, shop pre-coated with PVDF coating.
1. Polyvinylidene Fluoride (PVDF) Coating:  Superior performing organic powder coating,

AAMA 2605; multiple coat, thermally cured fluoropolymer finish system.
2. Color:  ​Match roof color. ​.

B. Lead Sheet:  ASTM B749, 0.047-inch (1.19 mm) minimum thickness; UNS Number L51121.

C. Stainless Steel:  ASTM A666, Type 304 alloy, soft temper, 28 gauge, 0.0156 inch (0.40 mm)
thick; smooth No. 4 - Brushed finish.

2.02 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.
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C. Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners.

D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18-inch (450 mm) long legs; seam for rigidity,
seal with sealant.

F. Fabricate flashings to allow toe to extend 2 inches (50 mm) over roofing gravel.  Return and
brake edges.

2.03 GUTTERS AND DOWNSPOUTS

A. Gutters:  SMACNA (ASMM) Rectangular profile.

B. Downspouts:  Rectangular profile.

C. Gutters and Downspouts:  Size indicated.

D. Accessories:  Profiled to suit gutters and downspouts.
1. Anchorage Devices:  In accordance with SMACNA (ASMM) requirements.
2. Gutter Supports:  Brackets.
3. Downspout Supports:  Brackets.

E. Downspout ​Boots ​:  ​Refer to design documents; cast iron downspout boot ​.

F. Seal metal joints.

2.04 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  ASTM D2178/D2178M, glass fiber roofing felt.

C. Primer Type:  Zinc chromate.

D. Concealed Sealants:  Non-curing butyl sealant.

E. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

F. Asphalt Roof Cement:  ASTM D4586/D4586M, Type I, asbestos-free.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 INSTALLATION

A. Comply with drawing details.

B. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

E. Secure gutters and downspouts in place with concealed fasteners.

F. Connect downspouts to ​downspout boots ​, and ​seal ​ connection watertight.

3.03 SCHEDULE

A. Fascia and Cornices at _______:

B. Gutters and Downspouts:

C. Coping, Cap, Parapet, Sill and Ledge Flashings:
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D. Counterflashings at Roofing Terminations (over roofing base flashings):

END OF SECTION  076200
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SECTION 077200
ROOF ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Snow guards.

1.02 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used.
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

C. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.
1. Snow Guards:  Submit design calculations for loadings and spacings based on

manufacturer testing.

D. Warranty Documentation:
1. Submit manufacturer warranty.
2. Ensure that forms have been completed in Owner's name and registered with

manufacturer.
3. Submit documentation that roof accessories are acceptable to roofing manufacturer, and

do not limit the roofing warranty.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store products under cover and elevated above grade.

1.04 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for ____________. Complete
forms in Owner's name and register with manufacturer.

C. Extended Correction Period:  Correct defective work within 5-year period commencing on Date
of Substantial Completion.

PART 2  PRODUCTS

2.01 SNOW GUARDS

A. Fence Type Snow Guard:  Continuous snow guard; manufacturer's standard single ​ bar or
channel, set in brackets or posts, with optional plates and metal trim to match roof.
1. Brackets:  Zinc plated steel.
2. Extruded Aluminum Channel:  Manufacturer's standard shape; with slot for insertion of

metal trim matching roof.
3. Clamps for Standing Seam Roof:  Aluminum clamps attached to standing seams of roof

panels; for attachment of fence type snow guard.
a. Seam Profile:  Selected by Architect from manufacturer's standard range; match

profile of metal roof.
b. Finish:  Mill finish.

4. Products:
a. Alpine SnowGuards; SnowMax-Corrugated Fence-Style Snow Guard:

 www.alpinesnowguards.com/#sle.
b. S-5, ColorGard with SnoClip, Attachment Solutions.
c. Substitutions:  See Section 016000 - Product Requirements.
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PART 3  EXECUTION

3.01 EXAMINATION

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

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable
results for applicable substrate under project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

3.04 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean installed work to like-new condition.

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  077200
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SECTION 078400
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

1.02 RELATED REQUIREMENTS

A. Section 092116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.03 REFERENCE STANDARDS

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

B. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

1.05 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.

1.06 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products; _____:  www.3m.com/firestop/#sle.
2. Hilti, Inc; _____:  www.hilti.com/#sle.
3. Tremco Commercial Sealants & Waterproofing; TREMstop Acrylic:

 www.tremcosealants.com/#sle.

2.02 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Mold and Mildew Resistance:  Provide firestopping materials with mold and mildew resistance
rating of zero(0) in accordance with ASTM G21.

C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

D. Fire Ratings:  Refer to drawings for required systems and ratings.

2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814
to have fire resistance F Rating equal to required fire rating of penetrated assembly.
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2.04 FIRESTOPPING FOR FLOOR-TO-FLOOR, FLOOR-TO-WALL, HEAD-OF-WALL, AND WALL-
TO-WALL JOINTS

A. Gypsum Board Walls:
1. Wall-to-Wall Joints That Have Not Been Tested For Movement Capabilities (Static-S):

2.05 FIRESTOPPING PENETRATIONS THROUGH CONCRETE AND CONCRETE MASONRY
CONSTRUCTION

A. Penetrations Through Floors or Walls By:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 1 Hour Construction:  UL System C-AJ-1039; RectorSeal MetaCaulk 950.

2.06 FIRESTOPPING PENETRATIONS THROUGH GYPSUM BOARD WALLS

A. Blank Openings:
1. 1 Hour Construction:  UL System W-L-3334; Hilti CP 653 Speed Sleeve.

B. Penetrations By:
1. Multiple Penetrations in Large Openings:
2. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 1 Hour Construction:  UL System W-L-1164; Hilti FS-ONE MAX Intumescent Firestop
Sealant.

2.07 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  See drawings for required systems and ratings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by Owner's Independent Testing Agency.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION  078400
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Silicone joint sealants.

B. Urethane joint sealants.

C. Mildew-resistant joint sealants.

D. Butyl joint sealants.

E. Latex joint sealants.

1.02 RELATED REQUIREMENTS

A. Section 092116 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated walls and
ceilings.

B. Section 093000 - Tiling:  Sealant between tile and plumbing fixtures and at junctions with other
materials and changes in plane.

1.03 REFERENCE STANDARDS

A. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

B. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant
Joints; 2019 (Reapproved 2020).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include
the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

E. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

F. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion
Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

G. Executed warranty.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three years of documented experience.

B. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

C. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated
to receive joint sealants specified in this Section. Use materials and installation methods
specified in this Section.

D. Field Adhesion Test Procedures:
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1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and

the information required on the Field Quality Control Log.
4. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
5. Deliver the samples removed during destructive tests in separate sealed plastic bags,

identified with project, location, test date, and test results, to Owner.
6. If any combination of sealant type and substrate does not show evidence of minimum

adhesion or shows cohesion failure before minimum adhesion, report results to Architect.

E. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inches (457 mm) long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two;
then multiply 1 inch (25.4 mm) by that percentage; if adhesion failure occurs before the 1-
inch mark is that distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs before minimum elongation, take necessary
measures to correct conditions and retest; record each modification to products or
installation procedures.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for installed sealants and
accessories that fail to achieve a watertight seal, exhibit loss of adhesion or cohesion, or do not
cure. Complete forms in Owner's name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Dow: www.dow.com/#sle.

B. Pecora Corporation: www.pecora.com/#sle.

C. Sika Corporation: www.usa.sika.com/#sle.

D. Tremco Commercial Sealants & Waterproofing: www.tremcosealants.com/#sle.

E. Substitutions: See Section 016000 - Product Requirements.

2.02 JOINT SEALANTS, GENERAL

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as
demonstrated by joint-sealant manufacturer, based on testing and field experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

2.03 SILICONE JOINT SEALANTS

A. Silicone, S, NS, 50, T, NT: Single-component, nonsag, plus 50 percent and minus 50 percent
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C
920, Type S, Grade NS, Class 50, Uses T and NT.

B. Silicone, Acid Curing, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25
percent movement capability, nontraffic-use, acid-curing silicone joint sealant: ASTM C 920,
Type S, Grade NS, Class 25, Use NT.

2.04 URETHANE JOINT SEALANTS

A. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S,
Grade P, Class 25, Uses T and NT.
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B. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and minus
25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, Grade NS, Class
25, Use NT.

2.05 BUTYL JOINT SEALANTS

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.

2.06 LATEX JOINT SEALANTS

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

2.07 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants,
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer
based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin)
Type O (open-cell material) or any of the preceding types, as approved in writing by joint-
sealant manufacturer for joint application indicated, and of size and density to control sealant
depth and otherwise contribute to producing optimum sealant performance.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint. Provide self-adhesive tape where applicable.

2.08 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

2.09 JOINT SEALANT APPLICATIONS

A. Scope:
1. Do Not Seal:

a. Intentional weep holes in masonry.
b. Joints indicated to be covered with expansion joint cover assemblies.
c. Joints where sealant is specified to be furnished and installed by manufacturer of

product to be sealed.
d. Joints where sealant installation is specified in other sections.
e. Joints between suspended ceilings and walls.

2.10 JOINT SEALANTS - GENERAL

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test
plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect of date and time that tests will be performed, at least seven days in

advance.
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3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or

take other measures that are necessary to ensure adhesion; retest in a different location;
if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joints for new
sealant installation.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in an
inconspicuous area to verify that it does not stain or discolor slab.

3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

E. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

G. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

C. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

END OF SECTION  079200
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SECTION 081113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Hollow metal frames for wood doors.

C. Fire-rated hollow metal doors and frames.

D. Thermally insulated hollow metal doors with frames.

E. Tornado-resistant hollow metal doors and frames.

F. Accessories, including glazing, louvers, and matching panels.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware.

B. Section 088000 - Glazing:  Glass for doors and borrowed lites.

C. Section 099113 - Exterior Painting:  Field painting.

D. Section 099123 - Interior Painting:  Field painting.

1.03 ABBREVIATIONS AND ACRONYMS

A. ANSI:  American National Standards Institute.

B. NFPA:  National Fire Protection Association.

C. UL:  Underwriters Laboratories.

1.04 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings
for Steel Doors and Frames; 2019.

C. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2024.

D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.

E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2020.

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

I. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.

J. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

K. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

L. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames; 2016.

M. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

N. ITS (DIR) - Directory of Listed Products; Current Edition.

O. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.



Salina Fire Station 4

Hollow Metal Doors and Frames 081113 - 2 

P. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.

Q. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames; 2017.

R. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.

S. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

T. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.

U. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2023.

V. UL (DIR) - Online Certifications Directory; Current Edition.

W. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Samples:  Submit two samples of metal, 2 by 2 inches (51 by 51 mm) in size, showing factory
finishes, colors, and surface texture.

E. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

F. Manufacturer's Qualification Statement.

G. Installer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
3. Premier Steel Doors and Frames; F Series Commercial Frames:

 www.trustpremier.com/#sle.
4. Steelcraft, an Allegion brand; ____:  www.allegion.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer.

C. Hurricane-Resistant and Tornado-Resistant Hollow Metal Doors and Frames:
1. Premier Steel Doors and Frames; Severe Windstorm Rated Doors & Frames:

 www.trustpremier.com/#sle.
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2. Substitutions:  See Section 016000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:
1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush.
6. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturer's standard.
7. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

8. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.

B. Hollow Metal Panels:  Same construction, performance, and finish as doors.

C. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished.

B. ​​Exterior Doors:  Thermally insulated. ​​
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level ​2 - Heavy-duty ​.
b. Physical Performance ​Level B, 500,000 cycles ​; in accordance with ANSI/SDI A250.4.
c. Model ​2 - Seamless ​.
d. Door Face Metal Thickness:  ​18 gauge, 0.042 inch (1.0 mm) ​, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Core Material:  ​Polyurethane, 1.8 lbs/cu ft minimum density ​.
a. Foam Plastic Insulation:  Manufacturer's standard board insulation with maximum

flame spread index (FSI) of 75, and maximum smoke developed index (SDI) of 450 in
accordance with ASTM E84, and completely enclosed within interior of door.

3. Door Thickness:  1-3/4 inches (44.5 mm), nominal.
4. Top Closures ​​:  Flush with top of faces and edges.
5. Weatherstripping:  Refer to Section 087100.
6. Manufacturers Basis of Design

a. CECO Door Products Trio-E Series.
b. Curries Company 777 Trio-E Series.

C. ​​Interior Doors, Non-Fire-Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 4 - Maximum-duty.
b. Level 4 - Maximum-duty at Gear Storage Door (ICC 500 rated)
c. Physical Performance ​Level A, 1,000,000 cycles ​; in accordance with ANSI/SDI

A250.4.
d. Model 1 - Full Flush.
e. Door Face Metal Thickness:  ​14 gauge, 0.067 inch (1.7 mm) ​, minimum.
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2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inches (44.5 mm), nominal.
4. Interior Borrowed Lites

a. Hollow-metal frames of metallic-coated steel sheet, minimum thickness of 0.053 inch.
b. Construction:  Full profile welded.

D. ​​Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level ​2 - Heavy-duty ​.
b. Physical Performance ​Level B, 500,000 cycles ​; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  ​18 gauge, 0.042 inch (1.0 mm) ​, minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").

3. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

4. Door Core Material:  Manufacturers standard core material/construction in compliance
with requirements.

5. Door Thickness:  1-3/4 inches (44.5 mm), nominal.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Frame Finish:  Factory primed and field finished.

C. Exterior Energy Efficiency Door Frames:  Full profile/continuously welded type, thermally
broken.
1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance

with ASTM A653/A653M, with A40/ZF120 coating.
2. Frame Metal Thickness:  18 gauge, 0.042 inch (1.0 mm), minimum.
3. Weatherstripping:  Separate, see Section 087100.
4. Manufacturers Basis of Design:

a. CECO Door Products - Thermal Break SQT and SRT Series.
b. Curries Company - Thermal Break M and C Series.

D. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness:  18 gauge, 0.042 inch (1.0 mm), minimum.

E. Interior Door Frames, Fire-Rated:  Full profile/continuously welded type.
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  18 gauge, 0.042 inch (1.0 mm), minimum.

F. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

G. Transom Bars:  Fixed, of profile same as jamb and head.

H. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

I. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches (102 mm)
high to fill opening without cutting masonry units.

2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

B. Factory Finish:  Complying with ANSI/SDI A250.3, manufacturer's standard coating.
1. Color:  As indicated on drawings.

2.06 ACCESSORIES

A. Louvers at Bunk Doors: Refer to drawings.
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B. Glazing:  As specified in Section 088000, factory installed.

C. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted
corners; prepared for countersink style tamper proof screws.

D. Astragals for Double Doors:  Specified in Section 087100.

E. Mechanical Fasteners for Concealed Metal-to-Metal Connections:  Self-drilling, self-tapping,
steel with electroplated zinc finish.

F. Grout for Frames:  Mortar grout complying with ASTM C476 with maximum slump of 4 inches
(102 mm) as measured in accordance with ASTM C143/C143M for hand troweling in place;
plaster grout and thinner pumpable grout are prohibited.

G. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

H. Frame Anchors
1. Jamb Anchors:

a. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size,
not less than 0.042-inch-thick, with corrugated or perforated straps not less than 2
inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick.

b. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than
0.042 inch thick.

2. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch,
and as follows:
a. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.
b. Separate Topping Concrete Slabs: Adjustable-type anchors with extension clips,

allowing not less than 2-inch height adjustment. Terminate bottom of frames at finish
floor surface.

3. ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
4. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or

ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

I. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

J. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching hollow-metal frames of type indicated.

K. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to
ASTM C 143/C 143M.

L. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed
indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics.

M. Glazing: Comply with requirements in Section 088000 "Glazing."

N. Expanded Metal Carbon Steel: ASTM F 1267, Class 1.

O. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per
coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components,
and other deleterious impurities.

2.07 FABRICATION

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form
metal to required sizes and profiles, with minimum radius for metal thickness. Where practical,
fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site,
clearly identify work that cannot be permanently factory assembled before shipment.

B. Hollow-Metal Doors:
1. Fire Door Cores: As required to provide fire-protection ratings indicated.
2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches.
3. Top Edge Closures: Close top edges of doors with inverted closures, except provide flush

closures at exterior doors of same material as face sheets.
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4. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of
same material as face sheets.

5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit
moisture to escape. Seal joints in top edges of doors against water penetration.

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal
as frames.
1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners

unless otherwise indicated.
2. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be

grouted.
3. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per anchor;

however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms
of jambs.

D. Jamb Anchors: Provide number and spacing of anchors as follows:
1. Fire ratings may require additional anchors.
2. Masonry Type: Locate anchors not more than 16 inches from top and bottom of frame.

Space anchors not more than 32 inches o.c., to match coursing, and as follows:
a. Three anchors per jamb from 60 to 90 inches high.
b. Four anchors per jamb from 90 to 120 inches high.

3. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of frame.
Space anchors not more than 32 inches o.c. and as follows:
a. Four anchors per jamb from 60 to 90 inches high.

4. Five anchors per jamb from 90 to 96 inches high.

E. Head Anchors: Two anchors per head for frames more than 42 inches wide and mounted in
metal-stud partitions.

F. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as
follows. Keep holes clear during construction.
1. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.

G. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.

H. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI
A250.6, the Door Hardware Schedule, and templates.
1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door

hardware.
2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation

of hollow-metal work for hardware.

I. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where
indicated. Form corners of stops and moldings with butted or mitered hairline joints.
1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow-

metal work.
2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors

and frames.
3. Provide loose stops and moldings on inside of hollow-metal work.
4. Coordinate rabbet width between fixed and removable stops with glazing and installation

types indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.
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3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 087100.

F. Comply with glazing installation requirements of Section 088000.

G. Coordinate installation of electrical connections to electrical hardware items.

H. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.

B. Maximum Diagonal Distortion:  1/16 inch (1.6 mm) measured with straight edge, corner to
corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION  081113
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SECTION 081416
FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush ​​ configuration; ​fire-rated and non-rated ​.

B. Factory finishing flush wood doors.

C. Factory fitting flush wood doors to frames and factory machining for hardware.

1.02 RELATED REQUIREMENTS

A. Section 062000 - Finish Carpentry:  Wood door frames.

B. Section 081113 - Hollow Metal Doors and Frames.

C. Section 087100 - Door Hardware.

D. Section 088000 - Glazing.

E. Section 092116 - Gypsum Board Assemblies:  Bullet-resistant sheathing and wallboard for
bullet-resistant partitions and walls.

F. Section 099123 - Interior Painting:  Field finishing of doors.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

C. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

D. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.

D. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

E. Manufacturer's Installation Instructions:  Indicate special installation instructions.

F. Manufacturer's qualification statement.

G. Specimen warranty.

H. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging, and inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or
wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
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sealer if stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide manufacturer's warranty on interior doors for the life of the
installation. Complete forms in Owner's name and register with manufacturer.
1. Include coverage for delamination of veneer, warping beyond specified installation

tolerances, defective materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Eggers Industries
2. VT Industries, Inc; ____:  www.vtindustries.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

2.02 DOORS ​​

A. Doors: See drawings for locations and additional requirements.
1. Wood Veneer Faced Doors: 5-ply unless otherwise indicated.

a. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is
bonded to core), with entire unit abrasive planed before veneering.

B. Interior Solid-Core Doors: 1-3/4 inches (44 mm) thick unless otherwise indicated; flush
construction.
1. Provide solid core doors at each location.

a. Core for Non-Fire-Rated Doors: ANSI A208.1, Grade LD-1 particleboard.
1) Blocking: Provide wood blocking in particleboard-core doors as follows:
2) 5-inch top-rail blocking, in doors indicated to have closers.
3) 5-inch bottom-rail blocking, in exterior doors and doors indicated to have kick,

mop, or armor plates.
4) 5-inch midrail blocking, in doors indicated to have exit devices.

2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with UL 10C -
Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI)
labeled without any visible seals when door is open.

3. ​Wood ​ veneer facing ​with factory ​ transparent finish ​ as indicated on drawings ​.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.04 LIGHT FRAMES

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads
unless otherwise indicated.
1. Wood Species:  Same species as door faces.
2. Profile:  Flush rectangular beads.

2.05 DOOR FACINGS

A. Veneer Facing for Transparent Finish:  white maple, plain sliced (flat cut), with book match
between leaves of veneer, running match of spliced veneer leaves assembled on door or panel
face.
1. Vertical Edges: Same species as face veneer - Architectural Woodwork Standards edge

Type A.
a. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with

improved screw-holding capability and split resistance. Comply with specified
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requirements for exposed edges.Screw-Holding Capability:  550 lbf in accordance
with WDMA T.M. 10.
1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10.

2. "Running Match" each pair of doors and doors in close proximity to each other.
3. Performance Grade:

a. WDMA I.S. 1A Extra Heavy Duty.
4. Architectural Woodwork Standards Grade:  Premium.
5. Faces: Single-ply wood veneer not less than 1/50 inch thick.

2.06 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:  

C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

E. Provide edge clearances in accordance with the quality standard specified.

2.07 FINISHES - WOOD VENEER DOORS

A. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -
Finishing for grade specified and as follows:
1. Transparent:

a. ​System - 11, Polyurethane, Catalyzed ​.
b. Stain: As selected by Architect from manufacturer's full range.
c. Sheen: ​Satin ​.

B. Factory finish doors in accordance with approved sample.

2.08 ACCESSORIES

A. Hollow Metal Door Frames:  See Section 081113.

B. Door Window Frames:  Door window frames with glazing securely fastened within door
opening.
1. Size: ​As indicated on drawings ​.
2. Glazing:  1/4 inch (6.4 mm) thick, tempered glass, in compliance with requirements of

authorities having jurisdiction.

C. Glazing:  See Section 088000.

D. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for
countersink style tamper proof screws.

E. Door Hardware:  See Section 087100.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.

E. Coordinate installation of glazing.

F. Install door louvers plumb and level.

3.02 TOLERANCES

A. Comply with specified quality standard for fit and clearance tolerances.

B. Comply with specified quality standard for telegraphing, warp, and squareness.
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3.03 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

END OF SECTION  081416
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SECTION 083100
ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall- and ceiling-mounted access units.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Field paint finish.

1.03 REFERENCE STANDARDS

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of
adjoining work.

C. Shop Drawings:  Indicate exact position of each access door and/or panel unit.

1.05 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

PART 2  PRODUCTS

2.01 ACCESS DOORS AND PANELS ASSEMBLIES

A. Fire-Rated Wall-Mounted Units:
1. Location:  As indicated on drawings.
2. Wall Fire-Rating:  As indicated on drawings.
3. Panel Material:  Steel.
4. Size:  20 by 40 inches.
5. Door/Panel:  Insulated double-surface panel, with tool-operated spring or cam lock and no

handle.

B. Ceiling-Mounted Units ​​:
1. Location:  As indicated on drawings.
2. Panel Material:  ​Steel ​.
3. Size - Other Ceilings:  20 by 40 inches.
4. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.

2.02 WALL- AND CEILING-MOUNTED ACCESS UNITS

A. Manufacturers:
1. Activar Construction Products Group, Inc. - JL Industries ​​:  www.activarcpg.com/#sle.

a. Multipurpose Access Panel:  Activar/JL Industries TM.
b. Insulated Fire-Rated Access Panel:  Activar/JL Industries FD.

2. Babcock-Davis ​​:  www.babcockdavis.com/#sle.
3. Best Access Doors:  www.bestaccessdoors.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Wall- and Ceiling-Mounted Units:  Factory-fabricated door and frame, fully assembled units with
corner joints welded, filled and ground flush; square and without rack or warp; coordinate
requirements with type of installation assembly being used for each unit.
1. Style:  Exposed frame with door surface flush with frame surface.
2. Door Style:  Single thickness with rolled or turned in edges.
3. Frames:  16-gauge, 0.0598-inch (1.52 mm) minimum thickness.
4. Single Steel Sheet Door Panels:  16-gauge, 0,0625-inch (1.6 mm) minimum thickness.
5. Insulation:  Non-combustible mineral wool or glass fiber.
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6. Units in Fire-Rated Assemblies:  Fire rating as required by applicable code for fire-rated
assembly that access doors are being installed.

7. Steel Finish:  Primed.
8. Primed and Factory Finish:  Polyester powder coat; ​color white ​.
9. Hardware:

a. Hardware for Fire-Rated Units:  As required for listing.
b. Hinges for Non-Fire-Rated Units:  ​Continuous piano hinge ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.

B. Begin installation only after substrates have been properly prepared, and if the responsibility of
another installer, notify Architect of unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to proceeding with this work.

B. Prepare surfaces using methods recommended by manufacturer for applicable substrates in
accordance with project conditions.

3.03 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings, and secure units rigidly in place.

C. Position units to provide convenient access to concealed equipment when necessary.

END OF SECTION  083100
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SECTION 083510
FOLDING PANEL DOORS AND GRILLES

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Folding panel doors.

B. Operators, safeties, and control stations.

C. Wiring from electric circuit disconnect to operators and controls.

1.02 RELATED REQUIREMENTS

A. Section 260533.13 - Conduit for Electrical Systems:  Conduit from electric circuit to operator
and from operator to control station.

B. Section 260583 - Wiring Connections:  Power to disconnect.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2023.

D. ASTM A513/A513M - Standard Specification for Electric-Resistance-Welded Carbon and Alloy
Steel Mechanical Tubing; 2020a.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

F. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

G. ITS (DIR) - Directory of Listed Products; Current Edition.

H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL (DIR) - Online Certifications Directory; Current Edition.

K. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  For each type of product specified, include information for general construction,
electrical equipment, and component connections and details.

C. Design Data:  Provide test data or design calculations sealed by a professional engineer
licensed in the state in which the project is located or independent testing laboratory data
demonstrating compliance with wind loads indicated.

D. Shop Drawings:
1. Indicate fabrication and installation details.
2. Include plans, elevations, sections, and details of components, hardware, operating

mechanism, and attachments.
3. Include wiring diagrams for coordination with electrical trade.

a. Elevations:  Include front and back elevations of each door opening showing
electrified devices, installed connections, and operations narrative describing how
opening operates from either side.

b. Diagrams:  Include point-to-point wiring diagrams that show each device in door
opening system with related colored wire connections to each device.
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E. Manufacturer's Instructions:  Include special procedures required by project conditions.

F. Installer's qualification statement.

G. Executed warranty.

H. Specimen warranty.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least ​ten ​ years of ​ documented ​ experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience and approved by manufacturer.

C. Products Requiring Electrical Connection:  Listed and classified by ITS (DIR), UL (DIR), or
testing firm acceptable to authorities having jurisdiction as suitable for purpose specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in original, undamaged containers or packaging, with labels
intact.

B. Storage Conditions:
1. Store materials and equipment under cover in dry locations, elevated above grade.
2. Provide adequate ventilation.
3. Provide access for inspection, identification, and handling.

C. Handle materials carefully to prevent damage.

D. Remove damaged items that cannot be restored to like-new condition and replace with new
items.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide manufacturer's standard warranty.  Complete forms in
Owner's name and register with manufacturer.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Door Engineering, a Division of Senneca Holdings; FF30 Performance Series:
 www.doorengineering.com/#sle.

B. Source Limitations:  Furnish products produced by single manufacturer and obtained from
single supplier.

2.02 ​TYPE FF30 - ​FOLDING PANEL DOOR ASSEMBLY

A. Size:  As indicated on drawings.

B. Folding Direction:  Interior.

C. Elevation Design:  As indicated on drawings.

D. Operator Type:  Single electromechanical.

2.03 PERFORMANCE REQUIREMENTS

A. Comply with wind loads indicated on drawings.

B. Comply with local wind load resistance requirement of ASCE 7.

2.04 FOLDING PANEL DOORS

A. Configuration:  As indicated on drawings.

B. Door Opening Frame Construction:  Jambs and header made from hot-rolled structural steel
tube shapes. Prehung. Factory fitted with hinges, supports for tracks, and supports for operator.

C. Door Panel Construction:  Stile and rail with ​glazed panel infill ​. Structural steel tube core
framing with exterior and interior facing and insulation.
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1. Internal Framing:  Structural steel tubing, 11 gauge, 0.120 inch (3 mm) minimum wall
thickness. Spacing as determined by door elevation design and structural requirements.

2. Exterior Facing:  14 gauge, 0.083 inch (2.1 mm) minimum thickness, flat steel sheet shop-
welded to core framing; weld ground smooth.

3. Interior Facing:  14 gauge, 0.083 inch (2.1 mm) minimum thickness, flat steel sheet shop-
welded to core framing; weld ground smooth.

4. Insulation:  Manufacturer's standard.

D. Infill Vision Panels:
1. Configuration:  As indicated on drawings.
2. Glazing Units:  As specified below.

2.05 COMPONENTS

A. Glazing Units:  Manufacturer's standard option, factory installed.
1. Insulating Glass Units:  Vision glass, double glazed.

a. Space between lights filled with air.
b. Outboard Light:  Fully tempered float glass, 1/4 inch (6 mm) thick, minimum.

1) Tint:  ​Gray ​.
2) Coating:  Low-E (passive type), on No. 2 surface.

c. Inboard Light:  Fully tempered float glass, 1/4 inch (6 mm) thick, minimum.
1) Tint:  Clear.

d. Overall Nominal Thickness:  1 inch (25.4 mm).

B. Hardware:  Components meeting specified performance requirements.
1. Attachment:  Bolt hinging hardware to panels for easy removal of panels for servicing,

panel repair, or replacement.
2. Overhead Guide Assemblies:  Guide tracks and brackets, guide trolleys, and center

guides.
3. Hinges:  Not less than three pairs of jamb and fold hinges per door opening.

a. Serviceability:  Allow removal of single door panel of user's choice without removing
other panels first.

b. Jamb Hinges:  Manufacturer's standard heavy duty castings.
c. Fold Hinges:  Manufacturer's standard surface-type heavy duty castings.

4. Pinch Points:  Design hardware to minimize gaps at jambs, folds, and meeting stiles.

C. Weatherstripping:  Adjustable and replaceable without completely removing door panels.
1. Provide weatherstripping at head, jambs, meeting stiles, and sill.

2.06 OPERATION

A. Operator, Controls, and Safeties General Requirements:  Comply with UL 325; provide
products listed by ITS (DIR), UL (DIR), or other testing agency acceptable to authorities having
jurisdiction.
1. Include the following features:

a. Interlock switches on motor-operated units.
b. Disengaging mechanism to convert to manual operation.
c. Limit switches to stop travel of door in fully open or fully closed position.

2. Operation:  Manufacturer's standard.
a. Manual operation of both bifold panels simultaneous when electrical power not

available.

B. Operators:  Manufacturer's standard type, meeting specified performance requirements.
1. Electrical Service:  As indicated on drawings.
2. Electromechanical Operator:  Overhead-mounted drive unit consisting of electric motor,

gearbox, and door-opening mechanism.
a. Mechanism:  Connecting rods attached to rotating drive arm on operator and control

arms attached to jamb door panel and door lintel.
b. Motor:  Manufacturer's standard, sized to operate doors under normal operating

conditions at no more than 75 percent of rated capacity.
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C. Controls:  Manufacturer's standard.
1. UL-listed assemblies.
2. Fixed Control Station:  Standard three-button (Open-Close-Stop) momentary-contact

control device for each operator, complying with UL 325.
a. 24 V circuit.
b. Surface mounted, at interior door jamb.
c. Enclosure:  NEMA 250, Type 4.

3. Radio Controls:  One radio receiver and one single-button handheld remote device
transmitter per door.
a. Handheld Transmitter:  Digital control, and resettable functionality.

D. Safeties:  Manufacturer's standard.
1. Safety Edges:  Monitored devices located at leading stile of door panel, full height,

electromechanical sensitized type, wired to stop and reverse door direction upon striking
object, hollow neoprene covered.

2. Photo Eyes:  One set of exterior, jamb mounted, light curtain type photo eyes, NEMA 4
rated.
a. Coverage:  Floor level to approximately 72 inches (1800 mm) above floor level.

3. Presence Sensor:  One interior, overhead mounted.

2.07 WIRING

A. Terminations:  Terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated; enclose terminal lugs in terminal box sized to comply with NFPA 70.

2.08 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.

B. Steel Tube:  ASTM A513/A513M and ASTM A500/A500M.

C. Steel Sheet:  ASTM A653/A653M, commercial quality.

D. Glass:  Provide fully tempered glazing, ASTM C1048, unless noted otherwise.

E. Fasteners:  Zinc-coated steel.

2.09 FINISHES

A. Door Panel Solid Components:  Manufacturer's standard.

B. Operator and Operating Hardware:  Powder-coated manufacturer’s standard gray.

C. Tracks:  Galvanized.

D. Surface-Mounted Opening Frames:  Manufacturer's standard epoxy primer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that opening sizes, tolerances, and conditions are acceptable.

3.02 PREPARATION

A. Prepare openings for installation of frames and doors.

3.03 INSTALLATION

A. Install doors in strict accordance with approved shop drawings and manufacturer's written
instructions.

B. Set frames and doors plumb, level, and square, with parts properly fastened and mounted.

C. Use anchorage devices to securely fasten opening frames to wall construction and building
framing without distortion or stress.

D. Lubricate hinges equipped with grease fittings.

E. Coordinate installation of electrical service with Section 260583 and Section 260533.13.

F. Complete wiring from disconnect to unit components.
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G. Repair and repaint abraded or damaged finished surfaces to match factory-applied finish.

3.04 TOLERANCES

A. Maintain dimensional tolerances and alignment with adjacent work.

3.05 ADJUSTING

A. Inspection by Installer:  Conduct complete operating test in presence of Owner, correct defects,
and retest.

B. Adjust components for smooth operation.

3.06 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean installed components.

C. Remove labels and visible markings.

END OF SECTION  083510
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SECTION 083613
SECTIONAL DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Overhead sectional doors, ​electrically ​ operated.

B. Operating hardware and supports.

C. Electrical controls.

1.02 RELATED REQUIREMENTS

A. Section 055000 - Metal Fabrications:  Steel channel opening frame.

B. Section 061000 - Rough Carpentry:  Rough wood framing for door opening.

C. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

D. Section 087100 - Door Hardware:  Lock cylinders.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

B. ASTM C1036 - Standard Specification for Flat Glass; 2021.

C. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

D. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

E. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

F. DASMA 102 - American National Standard Specifications for Sectional Doors; 2018.

G. ITS (DIR) - Directory of Listed Products; Current Edition.

H. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

I. NEMA MG 1 - Motors and Generators; 2021.

J. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. UL (DIR) - Online Certifications Directory; Current Edition.

M. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate opening dimensions and required tolerances, connection details,
anchorage spacing, hardware locations, and installation details.

C. Product Data:  Show component construction, anchorage method, and hardware.

D. Samples: Color finish

E. Manufacturer's Installation Instructions:  Include any special procedures required by project
conditions.

F. Manufacturer's qualification statement.

G. Operation Data:  Include normal operation, troubleshooting, and adjusting.
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H. Maintenance Data:  Include data for motor and transmission, shaft and gearing, lubrication
frequency, spare part sources.

I. Specimen warranty.

1.05 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years documented experience.

1.06 WARRANTY

A. Extended Correction Period:  Correct defective work within a 2-year period commencing on
Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sectional Doors:
1. Basis of Design-Clopay Building Products; Model 3220:  www.clopaydoor.com/#sle.
2. Overhead Door Corporation ​​:  www.overheaddoor.com/#sle.
3. Raynor Garage Doors ​​:  www.raynor.com/#sle.
4. Wayne-Dalton, a Division of Overhead Door Corporation ​​:   www.wayne-dalton.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS

A. Performance:  Withstand positive and negative wind loads equal to 1.5 times design wind loads
specified by local code without damage or permanent set, when tested in accordance with
ASTM E330/E330M, using 10 second duration of maximum load.

B. Air Leakage Rate:  Less than 0.40 cfm/sq ft (2.0 L/sec/sq m) when tested in accordance with
 ASTM E283/E283M at test pressure difference of 1.57 psf (75 Pa).

2.03 STEEL DOORS

A. ​​Doors:  ​Flush steel, insulated ​; ​standard lift ​ operating style with track and hardware ​; complying
with DASMA 102, Commercial application ​.
1. Door Panels:  Steel construction; outer steel sheet of ​20 gauge, 0.0359 inch (0.91 mm) ​

minimum thickness, ​flush ​ profile; inner steel sheet of ​24 gauge, 0.0239 inch (0.61 mm) ​
minimum thickness, ​flat ​ profile; core reinforcement ​​ sheet steel roll formed to ​channel ​
shape, rabbeted weather joints at meeting rails; ​polyurethane ​ insulation.

2. Door Nominal Thickness:  2 inches (51 mm) thick.
3. Exterior Finish:

a. Factory finished with acrylic baked enamel or powder-coat finish; color (red) to match
metal accent wall at main building entry as selected by Architect.

b. Embossed, flush.
4. Interior Finish:

a. Factory finished with acrylic baked enamel; color as selected from manufacturers
standard line.

5. Glazed Lites:  ​Full panel width ​, ​two ​ row; set in place with ​resilient glazing channel ​.
a. Glazing:  Annealed float glass; single pane; clear; 1/8 inch (3 mm) nominal overall

thickness.
6. Manual Operation:  Chain hoist (emergency operation).
7. Electric Operation: Electric control station two per door.
8. Roller-Tire Material:  Case-hardened steel.
9. Counterbalance Type:  Torsion spring.
10. Operation Cycles: Door components and operators capable of operating for not less than

100,000. One operation cycle is complete when a door is opened from the closed position
to the fully open position and returned to the closed position.
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2.04 COMPONENTS

A. Track:  Rolled galvanized steel, ​0.090 inch (2.3 mm) ​ minimum thickness; ​3 inch (75 mm) ​ wide,
continuous one piece per side; galvanized steel mounting brackets ​1/4 inch (6 mm) ​ thick.
1. Slope tracks at an angle from vertical or design tracks to ensure tight closure at jambs

when door unit is closed.
2. Track Reinforcement and Supports: Galvanized-steel members to support track without

sag, sway, and vibration during opening and closing of doors. Slot vertical sections of
track spaced 2 inches apart for door-drop safety device.
a. For Vertical Track:  Continuous reinforcing angle attached to track and attached to

wall with jamb brackets.
b. For Horizontal Track: Continuous reinforcing angle from curve in track to end of track,

attached to track and supported at points by laterally braced attachments to overhead
structural members.

B. Sill Weatherstripping:  Resilient hollow rubber strip, one piece; fitted to bottom of door panel, full
length contact.

C. Jamb Weatherstripping:  Roll formed steel section full height of jamb, fitted with resilient
weatherstripping, placed in moderate contact with door panels.

D. Head Weatherstripping:  EPDM rubber seal, one piece full length.

E. Panel Joint Weatherstripping:  Neoprene foam seal, one piece full length.

F. Lock Cylinders: See Section 087100.

G. Counterbalance Mechanism
1. Torsion Spring: Counterbalance mechanism consisting of adjustable-tension torsion

springs fabricated from steel-spring wire complying with ASTM A 229/A 229M, mounted
on torsion shaft made of steel tube or solid steel. Provide springs designed for number of
operation cycles indicated.

2. Cable Drums and Shaft for Doors: Cast-aluminum or gray-iron casting cable drums
mounted on torsion shaft and grooved to receive door-lifting cables as door is raised.
Mount counterbalance mechanism with manufacturer's standard ball-bearing brackets at
each end of torsion shaft. Provide one additional midpoint bracket for shafts up to 16 feet
long and two additional brackets at one-third points to support shafts more than 16 feet
long unless closer spacing is recommended by door manufacturer.

3. Cable Safety Device: Include a spring-loaded steel or spring-loaded bronze cam mounted
to bottom door roller assembly on each side and designed to automatically stop door if
either lifting cable breaks.

4. Bumper: Provide spring bumper at each horizontal track to cushion door at end of opening
operation.

2.05 MATERIALS

A. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G60/Z180 coating,
plain surface.

B. Float Glass:  Provide float glass glazing, unless noted otherwise.
1. Annealed Type:  ASTM C1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select).
2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048.

C. Insulation: ​Expanded polystyrene (EPS) ​​, bonded to facing ​.
1. R-Value:  9.1 deg F x h x sq. ft./Btu.

2.06 EMERGENCY MANUAL OPERATION

A. Chain Hoist:  Equip door with chain hoist to allow for manual operation (open/close) of the door.

B. Chain Keeper:  Equip door with chain keeper to allow door chain retention when door chain is
not in use.
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2.07 ELECTRIC OPERATION

A. Manufacturer:
1. LiftMaster

B. Comply with NFPA 70.

C. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by
ITS (DIR), UL (DIR), or testing agency acceptable to authorities having jurisdiction.
1. Provide interlock switches on motor operated units.

D. Electric Operators:
1. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per

day.
2. Mounting: Jackshaft, side mounted.
3. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure

indicated.
4. Motor Enclosure:

a. Exterior Doors: NEMA ICS 6, Type 1 enclosure
5. Motor Rating: 1/3 hp (250 W); continuous duty.
6. Motor Size: Minimum size as indicated. If not indicated, large enough to start, accelerate,

and operate door in either direction from any position, at a speed not less than 8 in./sec.
and not more than 12 in./sec., without exceeding nameplate ratings or service factor.

7. Motor Voltage: ​120 ​ volts, ​single ​ phase, 60 Hz.
8. Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter.
9. Controller Enclosure: NEMA ICS 6, Type 1.
10. Motor Exposure:  Interior, clean, and dry.
11. Emergency Manual Operation:  Chain type.
12. Obstruction-Detection Device: Automatic photoelectric sensor.
13. Brake:  Adjustable friction clutch type, activated by motor controller.
14. Manual override in case of power failure.

E. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated; enclose terminal lugs in terminal box sized to comply with NFPA 70.

F. Control Stations: Provide standard three button (Open-Close-Stop) momentary-contact control
device for each operator complying with UL 325.
1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-

purpose NEMA ICS 6, Type 1 enclosure.
2. 24 volt circuit.
3. ​Surface ​ mounted, at ​at each individual door and at Door 101F. ​.
4. Entrapment Protection Devices:  Provide sensing devices and safety mechanisms

complying with UL 325.
a. Primary Device: Provide ​NEMA 4X photo eye sensors ​ as required with momentary-

contact control device.
b. Secondary Device: Provide ​non-monitored safety edge ​ as an option along with

continuous-constant control device.

G. Safety Edge:  Located at bottom of sectional door panel, full width; electro-mechanical
sensitized type, wired to stop and reverse door direction upon striking object; hollow neoprene
covered to provide weatherstrip seal.

H. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect
mechanism for automatically engaging manual operator and releasing brake for emergency
manual operation while disconnecting motor without affecting timing of limit switch. Mount
mechanism so it is accessible from floor level. Include interlock device to automatically prevent
motor from operating when emergency operator is engaged.

I. Motor Removal: Design operator so motor may be removed without disturbing limit-switch
adjustment and without affecting emergency manual operation.

J. Provide radio control antenna detector.
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1. Remote antenna and mounting kit.

K. Portable, Radio-Control System: Consisting of the following:
1. Three-channel universal coaxial receiver to open, close, and stop door.
2. Portable control device to open and stop door may be momentary-contact type; control to

close door shall be sustained- or constant-pressure type; two per door.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

B. Verify that electric power is available and of the correct characteristics.

3.02 PREPARATION

A. Prepare opening to permit correct installation of door unit to perimeter air and vapor barrier
seal.

3.03 INSTALLATION

A. Install door unit assembly in accordance with manufacturer's instructions.

B. Anchor assembly to wall construction and building framing without distortion or stress.

C. Securely brace door tracks suspended from structure.  Secure tracks to structural members
only.

D. Fit and align door assembly including hardware.

E. Coordinate installation of electrical service. Complete power and control wiring from disconnect
to unit components.

3.04 TOLERANCES

A. Maximum Variation from Plumb:  1/16 inch (1.5 mm).

B. Maximum Variation from Level:  1/16 inch (1.5 mm).

C. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch (3 mm) from 10 ft (3 m) straight edge.

D. Maintain dimensional tolerances and alignment with adjacent work.

3.05 ADJUSTING

A. Adjust door assembly for smooth operation and full contact with weatherstripping.

3.06 CLEANING

A. Clean doors and frames and glazing.

B. Remove temporary labels and visible markings.

3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

B. Do not permit construction traffic through overhead door openings after adjustment and
cleaning.

END OF SECTION  083613
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SECTION 084313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

B. Section 085113 - Aluminum Windows:  Operable sash within glazing system.

C. Section 087100 - Door Hardware:  Hardware items other than specified in this section.

D. Section 088000 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

B. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed
Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.

C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

D. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections; 2009.

E. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

F. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

G. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

H. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

I. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

J. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,
affected related work, expansion and contraction joint location and details, and field welding
required.
1. Include design engineer's stamp or seal on shop drawings for attachments and anchors.

C. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

D. Design Data:  Provide framing member structural and physical characteristics,  engineering
calculations, and  dimensional limitations.
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E. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

F. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.

G. Installer's qualification statement.

H. Specimen warranty.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in performing work of type specified and
with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed
coatings that bond to aluminum when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
 Maintain this minimum temperature during and 48 hours after installation.

1.09 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

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

C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,
including interpane dusting or misting.  Include provision for replacement of failed units.

D. Provide five year manufacturer warranty against excessive degradation of exterior finish.
 Include provision for replacement of units with excessive fading, chalking, or flaking.

PART 2  PRODUCTS

2.01 SWINGING DOORS

A. Entrance Doors, Various Stile Widths:
1. Basis of Design:  ​EFCO D618 Durastile, Extra Heavy-Duty Wide Style ​.
2. Thickness:  2"
3. Color: Match storefront finish color.

B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an
equivalent product of one of the manufacturers listed below:

2.02 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.

B. Basis of Design: EFCO 403T
1. Glazing Position:  Centered (front to back).
2. Finish:  ​High performance powder coatings ​.

a. Factory finish all surfaces that will be exposed in completed assemblies.
b. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in

completed assemblies, including joint edges.
c. Coat concealed metal surfaces that will be in contact with cementitious materials or

dissimilar metals with bituminous paint.
3. Finish Color:  As selected by Architect from manufacturer's standard line.
4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.
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5. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

7. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F (95 degrees C) over a 12 hour
period without causing detrimental effect to system components, anchorages, and other
building elements.

8. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

9. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

C. Performance Requirements
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area

when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
difference.

3. Condensation Resistance Factor of Framing:  ​55 ​, minimum, measured in accordance with
AAMA 1503.

2.03 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.  
1. Glazing Stops:  Flush.

B. Glazing:  See Section 088000.

C. Swing Doors:  Glazed aluminum.
1. Thickness:  ​2 inches (50 mm) ​.
2. Top Rail: 6 inches wide.
3. Vertical Stiles: 6 inches wide.
4. Bottom Rail:  10 inches (254 mm) wide.
5. Glazing Stops:  Square.
6. Finish:  Same as storefront.

2.04 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Fasteners:  Stainless steel.

C. Concealed Flashings:  Sheet aluminum, 26 gauge, 0.017 inch (0.43 mm) minimum thickness.

D. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, compatible with flashing material.

E. Sealant for Setting Thresholds:  Non-curing butyl type.

F. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration
requirements.

G. Glazing Accessories:  See Section 088000.

2.05 FINISHES

A. High Performance Organic Coating:  Primer and topcoat coatings system based on super
durable polyester resin powder containing high level of isophthalic acid; with minimum dry film
thickness (DFT) of  2 to 3.5 mil, 0.0020 to 0.0035 inch (0.051 to 0.089 mm) over aluminum
extrusions and panels;  meeting requirements of AAMA 2604.
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2.06 HARDWARE

A. Door Hardware:  See Section 087100.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that storefront wall openings and adjoining water-resistive and/or air barrier seal
materials are ready to receive work of this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads
to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Install hardware using templates provided.
1. See Section 087100 for hardware installation requirements.

J. Install glass ​​ using ​glazing method required to achieve performance criteria ​; see Section
​088000 ​.

K. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet (1.5 mm per m) non-cumulative or 0.06
inch per 10 feet (1.5 mm per 3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch (0.8 mm).

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for general testing and inspection requirements.

B. Water-Spray Test:  Provide water spray quality test of installed storefront components in
accordance with AAMA 501.2 during construction process and before installation of interior
finishes.
1. Perform a minimum of two tests in each designated area as indicated on drawings.
2. Conduct tests in each area prior to 10 percent and 50 percent completion of this work.

C. Repair or replace storefront components that have failed designated field testing, and retest to
verify performance complies with specified requirements.

3.05 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.06 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.
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C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA
609 & 610.

3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION  084313
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SECTION 085113
ALUMINUM WINDOWS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Extruded aluminum windows with ​fixed sash ​.

B. Factory glazing.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Rough opening framing.

B. Section 061000 - Rough Carpentry:  Wood perimeter shims.

C. Section 072500 - Weather Barriers:  Sealing frame to water-resistive barrier installed on
adjacent construction.

D. 072700-Air Barriers

E. Section 079200 - Joint Sealants:  Sealing joints between window frames and adjacent
construction.

F. Section 088000 - Glazing.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for
Windows, Doors, and Skylights; 2022, with Errata (2023).

B. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

C. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products;
2021.

D. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

E. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

G. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

H. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

I. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors; 2002 (Reapproved 2018).

J. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference; 2015 (Reapproved 2023).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Include component dimensions, information on glass and glazing, internal
drainage details, and descriptions of hardware and accessories.

C. Shop Drawings:  Indicate opening dimensions, elevations of different types, framed opening
tolerances, anchorage locations, _____, and installation requirements.

D. Samples:

E. Grade Substantiation:  Prior to submitting shop drawings or starting fabrication, submit one of
the following showing compliance with specified grade:
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1. Evidence of AAMA Certification.
2. Evidence of WDMA Certification.
3. Evidence of CSA Certification.
4. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.

F. Test Reports:  Prior to submitting shop drawings or starting fabrication, submit test report(s) by
independent testing agency showing compliance with performance requirements in excess of
those prescribed by specified grade.

G. Manufacturer's Installation Instructions:  Include complete preparation, installation, and cleaning
requirements.

H. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.

I. Manufacturer's qualification statement.

J. Installer's qualification statement.

1.05 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of AAMA CW-10.

B. Protect finished surfaces with wrapping paper or strippable coating during installation.  Do not
use adhesive papers or sprayed coatings that bond to substrate when exposed to sunlight or
weather.

1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).

B. Maintain this minimum temperature during and 24 hours after installation of sealants.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Manufacturer Warranty:  Provide 5-year manufacturer warranty against failure of glass seal on
insulating glass units, including interpane dusting or misting.  Include provision for replacement
of failed units. Complete forms in Owner's name and register with manufacturer.

D. Manufacturer Warranty:  Provide 20-year manufacturer warranty against excessive degradation
of exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design:  ​EFCO, ThermX Series, 2250i, High Performance Thermal ​.

B. ​Other Acceptable - ​Aluminum Window Manufacturers:
1. Substitutions:  See Section 016000 - Product Requirements.

2.02 ALUMINUM WINDOWS

A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished,
with operating hardware, related flashings, and anchorage and attachment devices.
1. Frame Depth:  2-1/2".
2. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors; fasteners and attachments concealed from view;
reinforced as required for operating hardware and imposed loads.
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3. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

4. Movement:  Accommodate movement between window and perimeter framing and
deflection of lintel, without damage to components or deterioration of seals.

5. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

6. Thermal Movement:  Design to accommodate thermal movement caused by 180 degrees
F (82.2 degrees C) surface temperature without buckling stress on glass, joint seal failure,
damaging loads on structural elements, damaging loads on fasteners, reduction in
performance or other detrimental effects.

B. Fixed, Non-Operable Type:
1. Construction:  Thermally broken.
2. Glazing:  Single; clear; transparent.
3. Exterior Finish:  ​High performance powder coatings ​.
4. Interior Finish:  ​High performance powder coatings ​.

2.03 PERFORMANCE REQUIREMENTS

A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:
1. Performance Class (PC):  ​AW ​.
2. Performance Grade (PG):  80.

2.04 COMPONENTS

A. Frames:  1-3/4 inch wide by 3-1/4" deep profile; thermally broken with interior portion of frame
insulated from exterior portion; flush glass stops of snap-on type.

B. Glazing:  See Section 088000.

C. Reinforced Mullion:  ____ inch (____ mm) profile of extruded aluminum with integral
reinforcement of shaped steel structural section.

D. Fasteners:  Stainless steel.

E. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.
1. See Section 079200 for additional requirements.

2.05 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.

B. Concealed Steel Items:  Profiled to suit mullion sections; galvanized in accordance with ASTM
A123/A123M.

2.06 FINISHES

A. High Performance Organic Coating:  Primer and topcoat coatings system based on super
durable polyester resin powder; with minimum dry film thickness (DFT) of  2 to 3.5 mil, 0.0020
to 0.0035 inch (0.051 to 0.089 mm) over aluminum extrusions and panels;  meeting
requirements of AAMA 2604.

B. Finish Color:  As selected by Architect from manufacturer's standard range.

C. Apply one coat of bituminous coating to concealed aluminum and steel surfaces in contact with
dissimilar materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall openings and adjoining water-resistive barrier materials are ready to receive
aluminum windows; see Section 072700.

3.02 PRIME WINDOW INSTALLATION

A. Install windows in accordance with manufacturer's instructions.
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B. Attach window frame and shims to perimeter opening to accommodate construction tolerances
and other irregularities.

C. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and
alignment with adjacent work.

D. Install sill and sill end angles.

E. Set sill members and sill flashing in continuous bead of sealant.

F. Provide thermal isolation where components penetrate or disrupt building insulation.  Pack
fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

G. Install glass and infill panels in accordance with requirements; see Section 088000.

3.03 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inches every 3 ft (1.5 mm/m) non-cumulative or
1/8 inches per 10 ft (3 mm/3 m), whichever is less.

3.04 FIELD QUALITY CONTROL

A. Provide services of aluminum window manufacturer's field representative to observe for proper
installation of system and submit report.

B. See Section 014000 - Quality Requirements for independent field testing and inspection
requirements, and requirements for monitoring quality of specified product installations.

C. Provide field testing of installed aluminum windows by independent laboratory in accordance
with AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction process and before
installation of interior finishes.
1. Field test for water penetration in accordance with ASTM E1105 using Procedure B -

cyclic static air pressure difference; test pressure shall not be less than 1.9 psf (91 Pa).
2. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure

difference of 1.57 psf (75 Pa).

D. Repair or replace fenestration components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.05 CLEANING

A. Remove protective material from factory finished aluminum surfaces.

B. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and
wipe surfaces clean.

C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA
609 & 610.

D. Remove excess glazing sealant by moderate use of mineral spirits or other solvent acceptable
to sealant and window manufacturer.

END OF SECTION  085113
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Mechanical and electrified door hardware 
2. Electronic access control system components 

B. Section excludes: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 "General Requirements" sections for Allowances, Alternates, Owner 

Furnished Contractor Installed, Project Management and Coordination. 
2. Division 06 Section ''Rough Carpentry'' 
3. Division 06 Section ''Finish Carpentry'' 

4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 

installation specified in this section. 
5. Division 08 Sections: 

a. ''Metal Doors and Frames'' 
b. ''Flush Wood Doors'' 
c. ''Interior Aluminum Doors and Frames'' 
d. ''Aluminum-Framed Entrances and Storefronts'' 

6. Division 26 ''Electrical'' sections for connections to electrical power system and for low-

voltage wiring. 

7. Division 28 ''Electronic Safety and Security'' sections for coordination with other 

components of electronic access control system and fire alarm system. 

1.02 REFERENCES 

A. UL LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 
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C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 

2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 

3. NFPA 101 – Life Safety Code 

4. NFPA 105 – Smoke and Draft Control Door Assemblies 

5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 

2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties 

3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 

5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 

2. Prior to forwarding submittal: 
a. Review drawings and Sections from related trades to verify compatibility with 

specified hardware. 
b. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 

Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 
a. Wiring Diagrams: For power, signal, and control wiring and including: 

1) Details of interface of electrified door hardware and building safety and security 
systems. 

2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of requested 
door hardware unit in finish indicated and tagged with full description for coordination with 
schedule. 
a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 

final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule: 
a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 

Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 
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b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI. 

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect's hardware set number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule: 
a. After Keying Conference, provide keying schedule that includes levels of keying, 

explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 ''Recommended Practices for Keying Systems'' as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner's final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 
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E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for: 
a. Fire door assemblies, in compliance with NFPA 80. 
b. Required egress door assemblies, in compliance with NFPA 101. 

1.04 QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door 
hardware similar in quantity, type, and quality to that indicated for this Project.  Supplier to 
be recognized as a factory direct distributor by the manufacturer of the primary materials 
with a warehousing facility in the Project’s vicinity. Supplier to have on staff, a certified 

Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) available 
to Owner, Architect, and Contractor, at reasonable times during the Work for consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 
a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer. 

B. Certifications: 

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 

requirements of authorities having jurisdiction. 
b. Provide only items of door hardware that are listed products tested by UL LLC, 

Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on 

testing at positive pressure and according to NFPA 252 or UL 10C and in compliance 

with requirements of fire-rated door and door frame labels. 

2. Smoke and Draft Control Door Assemblies: 
a. Provide door hardware that meets requirements of assemblies tested according to 

UL 1784 and installed in compliance with NFPA 105 

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

3. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 

to authorities having jurisdiction. 
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4. Accessibility Requirements: 
a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 

087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 
a. Incorporate keying conference decisions into final keying schedule after reviewing 

door hardware keying system including: 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 
a. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference: 
a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 

hardware with security, electrical, doors and frames, and other related suppliers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging. 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 
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1.06 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

1.07 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer's published listings. 
a. Mechanical Warranty 

1) Locks 
a) Schlage L Series: 10 years 

2) Exit Devices 
a) Von Duprin: 10 years 

3) Closers 
a) LCN 4000 Series: 30 years 

4) Automatic Operators 
a) LCN: 2 years 

b. Electrical Warranty 
1) Locks 

a) Schlage: 3 years 
2) Exit Devices 

a) Von Duprin: 3 years 

1.08 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
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A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance 
standards. After investigating available product offerings, the Awarding Authority has elected 
to prepare proprietary specifications. These products are specified with the notation: ''No 
Substitute.'' 

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered. 

B. Approval of alternate manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
are only to be considered by official substitution request in accordance with section 01 25 00. 

C. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer's product. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 

manufacturer’s recognized installation standards for application intended. 

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 

closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 

Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 

fasteners, such as thru bolts, are required. 

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

C. Cable and Connectors: 

1. Where scheduled in the hardware sets, provide each item of electrified hardware and 
wire harnesses with number and gage of wires enough to accommodate electric function 
of specified hardware. 

2. Provide Molex connectors that plug directly into connectors from harnesses, electric 
locking and power transfer devices. 

3. Provide through-door wire harness for each electrified locking device installed in a door 
and wire harness for each electrified hinge, electrified continuous hinge, electrified pivot, 
and electric power transfer for connection to power supplies. 

2.03 HINGES 
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A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Ives 5BB series 

2. Acceptable Manufacturers and Products: 
a. Hager BB1191/1279 series 
b. McKinney TB series 
c. Best FBB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 
a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

5. 2 inches or thicker doors: 
a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
8. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified 
hardware. Locate electric hinge at second hinge from bottom or nearest to electrified 
locking component. Provide mortar guard for each electrified hinge specified. 

2.04 CONTINUOUS HINGES 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Select 
b. Best 
c. ABH 

B. Requirements: 



     Salina Fire Station #4 
 

 

DOOR HARDWARE 087100 - 9  

  

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 

Grade 1. 

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on 
rated doors by testing agency acceptable to authority having jurisdiction. 

6. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with number and gage of wires enough to accommodate electric 
function of specified hardware. 

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 

2.05 ELECTRIC POWER TRANSFER 

A. Manufacturers: 

1. Scheduled Manufacturer and Product: 
a. Von Duprin EPT-10 

2. Acceptable Manufacturers and Products: 
a. ABH PT1000 
b. Securitron CEPT-10 

B. Requirements: 

1. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires enough to accommodate electric function of specified 
hardware. 

2. Locate electric power transfer per manufacturer's template and UL requirements, unless 
interference with operation of door or other hardware items. 

2.06 FLUSH BOLTS 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Rockwood 
c. Trimco 

B. Requirements: 
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1. Provide automatic, constant latching, and manual flush bolts with forged bronze or 
stainless-steel face plates, extruded brass levers, and with wrought brass guides and 
strikes. Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 mm) 
in height. For doors over 90 inches (2286 mm) in height increase top rods by 6 inches 
(152 mm) for each additional 6 inches (152 mm) of door height. Provide dust-proof strikes 
at each bottom flush bolt. 

2.07 MORTISE LOCKS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Schlage L9000 series 

2. Acceptable Manufacturers and Products: 
a. Sargent 8200 series 

B. Requirements: 

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1, and UL 
Listed for 3-hour fire doors. 

2. Indicators: Where specified, provide indicator window measuring a minimum 2-3/5-inch x 
3/5 inch with 180-degree visibility. Provide messages color-coded using ANSI Z535 
Safety Red with full text and/or symbols, as scheduled, for easy visibility. When 
applicable allows for lock status indication on both sides of the door. 

3. Provide locks manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance. 

4. Provide lock case that is multi-function and field reversible for handing without opening 
case. Cylinders: Refer to ''KEYING'' article, herein. 

5. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) 
throw stainless steel mechanical anti-friction latchbolt. Provide deadbolt with full 1-inch 
(25 mm) throw, constructed of stainless steel. 

6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
Provide electrified options as scheduled in the hardware sets. Where scheduled, provide 
switches and sensors integrated into the locks and latches. 

7. Provide motor based electrified locksets that comply with the following requirements: 
a. Universal input voltage – single chassis accepts 12 or 24VDC to allow for changes in 

the field without changing lock chassis. 

b. Fail Safe/Fail Secure – changing mode between electrically locked (fail safe) and 

electrically unlocked (fail secure) is field selectable without opening the lock case. 

c. Low maximum current draw – maximum 0.4 amps to allow for multiple locks on a 

single power supply. 

d. Low holding current – maximum 0.01 amps to produce minimal heat, eliminate “hot 

levers” in electrically locked applications, and to provide reliable operation in wood 

doors that provide minimal ventilation and air flow. 
e. Connections – provide quick-connect Molex system standard. 

8. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 
wrought roses and external lever spring cages. Provide thru-bolted levers with 2-piece 
spindles. 

2.08 THREE POINT LOCK 

A. Manufacturer and Product:  
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1. Scheduled Manufacturer and Product: 
a. Schlage LM9300 

2. Acceptable Manufacturers and Products: 
a. Sargent 7300 series 

B. Requirements: 

1. Provide three-point locking system as part of integrated assembly including door, frame, 
and hardware. 

2. Tornado Applications: Provide assembly UL approved to FEMA 361 and FEMA 320 

guidelines for inswing and outswing single or pair doors. Must be used with tested and 
approved door and frame system. 

3. Security Applications: Provide inswing and outswing single or pair doors. Must be used 

with tested and approved door. 
4. Units to comply with life safety requirements outlined in NFPA 80 and NFPA 101 and 

approved for use on up to 3-hour fire rated openings. 
5. Latchbolt Construction: 

a. Top Bolt: 5/8-inch (16 mm) Stainless Steel square bolt with 3/4-inch (19 mm) 
projection. 1/2 inch (13 mm) thick steel top plate. Stainless steel sill strike and 
fasteners. 

b. Mortised Center Latchbolt: Stainless Steel latch. Fully wrapped, 12-gauge plated 
steel lock case. 2-3/4 inches (70 mm) backset. ANSI/BHMA curved lip strike 1-1/4 
inches (32 mm) x 4-7/8 inches (124 mm) with dust box, non-handed. 

c. Bottom Bolt: 5/8-inch (16 mm) Stainless Steel square bolt with 5/8-inch (16 mm) 
projection. Stainless steel sill strike and fasteners. 

6. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 
wrought roses or escutcheon as scheduled and external lever spring cages. Provide thru-
bolted levers with 2-piece spindles. 

2.09 PADLOCKS: 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Schlage KS Series 

2. Scheduled Manufacturers and Products: 
a. Sargent 758 Series 

B. Requirements: 

1. Provide padlocks with 1-inch (25 mm) shackle height, unless noted otherwise, as 
specified. 

2. Cylinders: Refer to ''KEYING'' article, herein. 

2.10 EXIT DEVICES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Von Duprin 99/33A series 
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2. Acceptable Manufacturers and Products: 
a. Sargent 19-43-GL-PE80 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
3. Provide grooved touchpad type exit devices, fabricated of brass, bronze, stainless steel, 

or aluminum, plated to standard architectural finishes to match balance of door hardware. 
4. Touchpad must extend a minimum of one half of door width. No plastic inserts are 

allowed in touchpads. 
5. Provide exit devices with deadlatching feature for security and for future addition of alarm 

kits and/or other electrified requirements. 
6. Provide exit devices with weather resistant components that can withstand harsh 

conditions of various climates and corrosive cleaners used in outdoor pool environments. 
7. Provide flush end caps for exit devices. 
8. Provide exit devices with manufacturer's approved strikes. 
9. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

13. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 

14. Provide electrified options as scheduled. 
15. Top latch mounting: double- or single-tab mount for steel doors, face mount for aluminum 

doors eliminating requirement of tabs, and double tab mount for wood doors. 
16. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.11 POWER SUPPLIES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Schlage/Von Duprin PS900 Series 

2. Acceptable Manufacturers and Products: 
a. Sargent 3500 series 
b. Securitron BPS series 

B. Requirements: 

1. Provide power supplies approved by manufacturer of supplied electrified hardware. 
2. Provide appropriate quantity of power supplies necessary for proper operation of 

electrified locking components as recommended by manufacturer of electrified locking 
components with consideration for each electrified component using power supply, 
location of power supply, and approved wiring diagrams. Locate power supplies as 
directed by Architect. 

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed. 
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4. Provide power supplies with the following features: 
a. 12/24 VDC Output, field selectable. 
b. Class 2 Rated power limited output. 
c. Universal 120-240 VAC input. 
d. Low voltage DC, regulated and filtered. 
e. Polarized connector for distribution boards. 
f. Fused primary input. 
g. AC input and DC output monitoring circuit w/LED indicators. 
h. Cover mounted AC Input indication. 
i. Tested and certified to meet UL294. 
j. NEMA 1 enclosure. 
k. Hinged cover w/lock down screws. 
l. High voltage protective cover. 

2.12 CYLINDERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. Schlage Everest 29 S 

2. Acceptable Manufacturers and Products: 
a. Sargent DG1 

B. Requirements: 

1. Provide cylinders/cores compliant with ANSI/BHMA A156.5; latest revision; cylinder face 

finished to match lockset; manufacturer’s series as indicated. Refer to “KEYING” article, 

herein. 
2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 

as indicated. 
a. Patented Open: cylinder with interchangeable core with open keyway. 

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent 
protected. 

4. Nickel silver bottom pins. 

2.13 KEYING 

A. Scheduled System: 

1. New factory registered system: 
a. Provide a factory registered keying system, complying with guidelines in 

ANSI/BHMA A156.28, incorporating decisions made at keying conference. 

B. Requirements: 

1. Construction Keying: 
a. Replaceable Construction Cores. 

1) Provide temporary construction cores replaceable by permanent cores, furnished 
in accordance with the following requirements. 
a) 3 construction control keys 
b) 12 construction change (day) keys. 
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2) Owner or Owner’s Representative will replace temporary construction cores with 

permanent cores. 

2. Permanent Keying: 
a. Provide permanent cylinders/cores keyed by the manufacturer according to the 

following key system. 
1) Master Keying system as directed by the Owner. 

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner. 

c. Provide keys with the following features: 
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm) 
2) Patent Protection: Keys and blanks protected by one or more utility patent(s). 

d. Identification: 
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts. 
2) Identification stamping provisions must be approved by the Architect and Owner. 

3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with 

“DO NOT DUPLICATE” along with the “PATENTED” or patent number to enforce 

the patent protection. 
4) Failure to comply with stamping requirements will be cause for replacement of 

keys involved at no additional cost to Owner. 
5) Forward permanent cylinders/cores to Owner, separately from keys, by means as 

directed by Owner. 
e. Quantity: Furnish in the following quantities. 

1) Permanent Control Keys: 3. 
2) Master Keys: 6. 
3) Change (Day) Keys: 3 per cylinder/core that is keyed differently 
4) Key Blanks: Quantity as determined in the keying meeting. 

2.14 KEY CONTROL SYSTEM 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Telkee 

2. Acceptable Manufacturers: 
a. No Substitute 
b. HPC 
c. Lund 

B. Requirements: 

1. Provide key control system, including envelopes, labels, tags with self-locking key clips, 
receipt forms, 3-way visible card index, temporary markers, permanent markers, and 
standard metal cabinet, all as recommended by system manufacturer, with capacity for 
150% of number of locks required for Project. 
a. Provide complete cross index system set up by hardware supplier, and place keys on 

markers and hooks in cabinet as determined by final key schedule. 
b. Provide hinged-panel type cabinet for wall mounting. 

2.15 DOOR CLOSERS 
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A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. LCN 4040XP series 

2. Acceptable Manufacturers and Products: 
a. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of 
manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2-inch (38 mm) diameter piston with 5/8-inch (16 mm) diameter 
double heat-treated pinion journal. QR code with a direct link to maintenance instructions. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. Provide snap-on 
cover clip, with plastic covers, that secures cover to spring tube. 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. Provide graphically labelled instructions on 
the closer body adjacent to each adjustment valve. Provide positive stop on reg valve 
that prevents reg screw from being backed out. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

11. Closers shall be capable of being upgraded by adding modular mechanical or electronic 
components in the field. 

2.16 ELECTRO-HYDRAULIC AUTOMATIC OPERATORS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 
a. LCN 4600 series 

2. Acceptable Manufacturers and Products: 
a. Norton 6000 series 

B. Requirements: 

1. Provide low energy automatic operator units with hydraulic closer complying with 
ANSI/BHMA A156.19. 

2. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. 
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3. Provide units with conventional door closer opening and closing forces unless power 
operator motor is activated. Provide door closer assembly with adjustable spring size, 
back-check, and opening and closing speed adjustment valves to control door 

4. Provide units with on/off switch for manual operation, motor start up delay, vestibule 
interface delay, electric lock delay, and door hold open delay. 

5. Provide drop plates, brackets, and adapters for arms as required for details. 
6. Provide actuator switches and receivers for operation as specified. 
7. Provide weather-resistant actuators at exterior applications. 
8. Provide key switches with LED's, recommended and approved by manufacturer of 

automatic operator as required for function described in operation description of 
hardware group below. Cylinders: Refer to ''KEYING'' article, herein. 

9. Provide complete assemblies of controls, switches, power supplies, relays, and 
parts/material recommended and approved by manufacturer of automatic operator for 
each individual leaf. Actuators control both doors simultaneously at pairs. Sequence 
operation of exterior and vestibule doors with automatic operators to allow ingress or 
egress through both sets of openings as directed by Architect. Locate actuators, key 
switches, and other controls as directed by Architect. 

10. Provide units with vestibule inputs that allow sequencing operation of two units, and 
SPDT relay for interfacing with latching or locking devices. 

2.17 DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Trimco 
c. Rockwood 

B. Requirements: 

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls 
with diameter and length as scheduled. 

2.18 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Trimco 
c. Rockwood 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 
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2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards. 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.19 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers: 
a. Glynn-Johnson 

2. Acceptable Manufacturers: 
a. Rixson 
b. ABH 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2.20 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Trimco 
c. Rockwood 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 

2.21 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Zero International 

2. Acceptable Manufacturers: 
a. National Guard 
b. Reese 
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c. Pemko 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.22 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Rockwood 
c. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.23 ROLLER LATCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Ives 

2. Acceptable Manufacturers: 
a. Burns 
b. Trimco 
c. Rockwood 

B. Requirements: 

1. Provide roller latches with 4-7/8 inches (124 mm) strike at single doors to fit ANSI frame 
prep. If dummy levers are used in conjunction with roller latch mount roller latch at a 
height as to not interfere with proper mounting and height of dummy lever. 

2. Provide roller latches with 2-1/4 inches (57 mm) full lip strike at pair doors. Mount roller in 
top rail of each leaf per manufacturer's template. 
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2.24 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 
a. Schlage 

2. Acceptable Manufacturers: 
a. GE-Interlogix 
b. Sargent 

B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.25 FINISHES 

A. FINISH: BHMA 643E/716 (US11); EXCEPT: 

1. Door Closers: Powder Coat to Match. 
2. Weatherstripping: Dark Bronze Anodized Aluminum. 
3. Thresholds: Extruded Architectural Bronze, Oil-Rubbed 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

C. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 

3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 
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B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Lock Cylinders: 

1. Install construction cores to secure building and areas during construction period. 
2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

K. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

L. Continuous Hinges: Re-locate the door and frame fire rating labels where they will remain 
visible so that the hinge does not cover the label once installed. 

M. Door Closers & Auto Operators: Mount closers/operators on room side of corridor doors, 
inside of exterior doors, and stair side of stairway doors from corridors. Mount 
closers/operators so they are not visible in corridors, lobbies and other public spaces unless 
approved by Architect. 

N. Overhead Stops/Holders: Mount overhead stops/holders on room side of corridor doors, 
inside of exterior doors, and stair side of stairway doors. 

O. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 
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P. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 

Division 07 Section ''Joint Sealants.'' 

Q. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

R. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

S. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

T. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed. 

3.03 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees. 

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.04 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items per manufacturer's instructions to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 
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B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

D. Hardware Sets: 

 

Abbreviation Name 

ACC Accurate Lock & Hardware Co 

GLY Glynn-Johnson Corp 

IVE H.B. Ives 

LCN LCN Commercial Division 

SCE Schlage Electronic Security 

SCH Schlage Lock Company 

VON Von Duprin 

ZER Zero International Inc 
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116787 OPT0383556 Version 3 

Legend: 
Link to catalog cut sheet 
Electrified Opening 
 
Hardware Group No. 010.0 

For use on Door #(s): 

101A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112XY TYPE AS REQD FOR 

DOOR 

  313AN IVE 

1 EA PANIC HARDWARE - 

NIGHTLATCH 

99-NL-OP-110MD   643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA DOOR PULL - OFFSET 9264F 18" O   643E/7

16 

IVE 

1 EA SURF. AUTO OPERATOR 4642 CS 120 VAC   695 LCN 

1 EA ACTUATOR, TOUCH, 

WALL MTD 

8310-853T   630 LCN 

1 EA ACTUATOR - DBL 

VESTIBULE, WALL MTD 

8310-855   630 LCN 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 
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Hardware Group No. 020.0 

For use on Door #(s): 

101B      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112XY EPT TYPE AS REQ BY 

DOOR MFG 

  313AN IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD-CON 

24 VDC 

  643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA DOOR PULL - OFFSET 9264F 18" O   643E/7

16 

IVE 

1 EA SURF. AUTO OPERATOR 4642 CS 120 VAC   695 LCN 

1 EA ACTUATOR, TOUCH 8310-818T (JAMB)   630 LCN 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 900-4RL 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER RETRACTS LATCH ALLOWING DOOR TO BE PULLED OPEN.  ENTRY BY 
KEY OVERRIDE. 
ENTRY BY ADA OPERATOR AS PROGRAMMED BY ACCESS CONTROL SYSTEM. 
VESTIBULE ACTUATOR SPECIFIED IN HARDWARE SET 010.0 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 030.0 

For use on Door #(s): 

102      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 4.5 X 4.5   B643E/

716 

IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-99-L-M996-06-FSE-CON   643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

3 EA SILENCER SR64   GRY IVE 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS OUTSIDE LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 031.0 

For use on Door #(s): 

137B 138B     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 4.5 X 4.5   B643E/

716 

IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-99-L-M996-06-FSE-CON   643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTO 
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Hardware Group No. 032.0 

For use on Door #(s): 

148A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112XY EPT TYPE AS REQ BY 

DOOR MFG 

  313AN IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-99-L-M996-06-FSE-CON   643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA CONC OH STOP 100S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA   689 LCN 

1 EA BLADE STOP SPACER 4040XP-61   689 LCN 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS LEVER. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTO 
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Hardware Group No. 040.0 

For use on Door #(s): 

103 104 131 149   

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PRIVACY LOCK W/ 

INDICATOR 

L9040 06A L583-363 OS-OCC   643e SCH 

1 EA SURFACE CLOSER 4040XP REG   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 041.0 

For use on Door #(s): 

114 115 116 121 122 123 

124 125     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PRIVACY LOCK L9040 06A L583-363   643e SCH 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 042.0 

For use on Door #(s): 

117 118 127 128   

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PRIVACY LOCK W/ 

INDICATOR 

L9040 06A L583-363 OS-OCC   643e SCH 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 
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Hardware Group No. 050.0 

For use on Door #(s): 

105      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 4.5 X 4.5   B643E/

716 

IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC MORTISE LOCK L9092TEU 06A RX CON 12/24 

VDC 

  643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA SURFACE CLOSER 4040XP REG   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS OUTSIDE LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 051.0 

For use on Door #(s): 

142B      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 4.5 X 4.5   B643E/

716 

IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC MORTISE LOCK L9092TEU 06A RX CON 12/24 

VDC 

  643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS OUTSIDE LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 052.0 

For use on Door #(s): 

144      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 4.5 X 4.5   B643E/

716 

IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC MORTISE LOCK L9092TEU 06A RX CON 12/24 

VDC 

  643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA SILENCER SR64   GRY IVE 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS OUTSIDE LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 060.0 

For use on Door #(s): 

106      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA NARROW STILE 

MORTISE LOCK-

ENTRANCE 

1753-39L-2R   US26D ACC 

1 EA FSIC MORTISE 

CYLINDER W/ CONST 

CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA CLOSER WITH 

HOLD/STOP 

4040XP SHCUSH 4040XP-30   695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA   689 LCN 

1 EA BLADE STOP SPACER 4040XP-61   689 LCN 

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

 

Hardware Group No. 061.0 - Not Used 

 

Hardware Group No. 063.0 

For use on Door #(s): 

109B 134     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA EXIT HARDWARE 99-L-F-06   643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

1 EA SMOKE GASKETING 488SBK PSA   BK ZER 

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER UNLOCKS OUTSIDE LEVER.  ENTRY BY KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 065.0 

For use on Door #(s): 

107      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

6 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

2 EA MANUAL FLUSH BOLT FB358   643E/7

16 

IVE 

1 EA DUST PROOF STRIKE DP2   643E/7

16 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

2 EA OH STOP 90S   643E/7

16 

GLY 

1 EA ASTRAGAL (2-PIECE 

SET) 

8879D   D ZER 

2 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 070.0 

For use on Door #(s): 

119      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

6 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

2 EA ROLLER LATCH RL32   643E/7

16 

IVE 

2 EA HALF DUMMY TRIM L0170 06A   643e SCH 

2 EA OH STOP 90S   643E/7

16 

GLY 

1 EA ASTRAGAL (2-PIECE 

SET) 

8879D   D ZER 

2 EA SILENCER SR64   GRY IVE 
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Hardware Group No. 080.0 

For use on Door #(s): 

120 142A     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 082.0 

For use on Door #(s): 

126      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP REG   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA SMOKE GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. 083.0 

For use on Door #(s): 

129      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA SMOKE GASKETING 488SBK PSA   BK ZER 
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Hardware Group No. 084.0 

For use on Door #(s): 

133 143     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 085.0 

For use on Door #(s): 

136      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA SURFACE CLOSER 4040XP REG   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

 

Hardware Group No. 086.0 

For use on Door #(s): 

145      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PASSAGE SET L9010 06A   643e SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 
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Hardware Group No. 090.0 

For use on Door #(s): 

109A 111     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112XY EPT TYPE AS REQ BY 

DOOR MFG 

  313AN IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD-CON 

24 VDC 

  643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA DOOR PULL - OFFSET 9264F 18" O   643E/7

16 

IVE 

1 EA CONC OH STOP 100S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA   689 LCN 

1 EA BLADE STOP SPACER 4040XP-61   689 LCN 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER RETRACTS LATCH ALLOWING DOOR TO BE PULLED OPEN.  ENTRY BY 
KEY OVERRIDE.  CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 100.0 

For use on Door #(s): 

113B 113A 139A 139B   

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 224HD EPT   313AN IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD-CON 

24 VDC 

  643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA DOOR PULL - OFFSET 9264F 18" O   643E/7

16 

IVE 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA RAIN DRIP 142A DW + 4"   D ZER 

1 SET WEATHER STRIPPING 328D-S   D ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER RETRACTS LATCH ALLOWING DOOR TO BE PULLED OPEN.  ENTRY BY 
KEY OVERRIDE.  CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 110.0 

For use on Door #(s): 

150A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112XY EPT TYPE AS REQ BY 

DOOR MFG 

  US28 IVE 

1 EA POWER TRANSFER EPT10 CON   SP313 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD-CON 

24 VDC 

  643E VON 

1 EA FSIC RIM CYLINDER W/ 

CONST CORE 

TYPE AS REQ'D   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA DOOR PULL - OFFSET 9264F 18" O   643E/7

16 

IVE 

1 EA CONC OH STOP 100S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA   689 LCN 

1 EA BLADE STOP SPACER 4040XP-61   689 LCN 

1 EA RAIN DRIP 142A DW + 4"   D ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

1 EA WIRE HARNESS (FRAME) 

EPT TO 

POWER/CONTROLLER 

CON-192P    SCH 

1 EA WIRE HARNESS (DOOR) 

EPT TO ELEC LOCK/EXIT 

CON-XX (LENGTH AS 

REQUIRED) 

   SCH 

1 EA DOOR POSITION SWITCH 67-05   BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC    VON 

1 EA SET OF WIRING 

DIAGRAMS 

     

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

DOOR NORMALLY CLOSED, LATCHED AND SECURE.  FREE EGRESS AT ALL TIMES. 
ENTRY BY CARD READER RETRACTS LATCH ALLOWING DOOR TO BE PULLED OPEN.  ENTRY BY 
KEY OVERRIDE. 
CARD READER AND ELECTRICAL WIRING BY SECURITY CONTRACTOR. 
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Hardware Group No. 120.0 

For use on Door #(s): 

135      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA OFFICE/ENTRY LOCK L9050T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA CONC OH STOP 100S   643E/7

16 

GLY 

 

Hardware Group No. 130.0 

For use on Door #(s): 

137A 138A     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA PANIC HARDWARE - 

PASSAGE 

99-L-BE-06   643E VON 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 
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Hardware Group No. 131.0 

For use on Door #(s): 

148B      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA CONT. HINGE 112XY TYPE AS REQD FOR 

DOOR 

  313AN IVE 

1 EA PANIC HARDWARE - 

PASSAGE 

99-L-BE-06   643E VON 

1 EA CONC OH STOP 100S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA   689 LCN 

1 EA BLADE STOP SPACER 4040XP-61   689 LCN 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

WEATHER STRIPPING BY ALUMINUM DOOR/FRAME MFG. 

 

Hardware Group No. 140.0 

For use on Door #(s): 

139C 139D 139E 139F 139G 139H 

139J 139K 139L 139M 150B  

Provide each RU door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA All Hardware by Door Mfg      
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Hardware Group No. 150.0 

For use on Door #(s): 

141      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA MULTI PT LOCK – 

CLASSROOM SEC 

LM9371T 06A IS-LOC   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

1 EA SURFACE CLOSER 4040XP REG   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA SMOKE GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

ICC-500 

 

Hardware Group No. 160.0 

For use on Door #(s): 

147      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA CLASSROOM LOCK L9070T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA CLOSER WITH 

HOLD/STOP 

4040XP SHCUSH 4040XP-30   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   695 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 
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Hardware Group No. 161.0 

For use on Door #(s): 

108      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA CLASSROOM LOCK L9070T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA OH STOP 90S   643E/7

16 

GLY 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 162.0 

For use on Door #(s): 

132      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA STOREROOM LOCK L9080T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 163.0 

For use on Door #(s): 

201      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   B643E/

716 

IVE 

1 EA CLASSROOM LOCK L9070T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA WALL STOP WS406/407CVX   643E/7

16 

IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 
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Hardware Group No. 170.0 

For use on Door #(s): 

151      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 224HD   US28 IVE 

2 EA MANUAL FLUSH BOLT FB458   643E/7

16 

IVE 

1 EA DUST PROOF STRIKE DP2   643E/7

16 

IVE 

1 EA STOREROOM LOCK L9080T 06A   643e SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

2 EA OH STOP & HOLDER 90H   643E/7

16 

GLY 

2 EA SURFACE CLOSER 4040XP RW/62A   695 LCN 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS   695 IVE 

1 SET WEATHER STRIPPING 328D-S   D ZER 

2 EA DOOR SWEEP 39D   D ZER 

1 EA THRESHOLD 655D-223   D ZER 

2 EA DOOR POSITION SWITCH 67-05   BLK SCE 

ASTRAGAL BY HOLLOW METAL DOOR MFG. 

 

Hardware Group No. 180.0 

For use on Door #(s): 

GATE 1 GATE 2     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA PADLOCK L/CYL-FSIC KS43D3200   606 SCH 

1 EA FSIC CORE - 

PERMANENT CORE 

TYPE AS REQ'D   613 SCH 

1 EA BALANCE OF 

HARDWARE BY DOOR 

MFG/SUIPPLIER 

     

 

 

 
 

 

116787 OPT0383556 Version 3 

Legend: 
Electrified Opening 
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Door# HwSet# 

101A 010.0 

101B 020.0 

102 030.0 

103 040.0 

104 040.0 

105 050.0 

106 060.0 

107 065.0 

108 161.0 

109A 090.0 

109B 063.0 

111 090.0 

113A 100.0 

113B 100.0 

114 041.0 

115 041.0 

116 041.0 

117 042.0 

118 042.0 

119 070.0 

120 080.0 

121 041.0 

122 041.0 

123 041.0 

124 041.0 

125 041.0 

126 082.0 

127 042.0 

128 042.0 

129 083.0 

131 040.0 

132 162.0 

133 084.0 

134 063.0 

Door# HwSet# 

135 120.0 

136 085.0 

137A 130.0 

137B 031.0 

138A 130.0 

138B 031.0 

139A 100.0 

139B 100.0 

139C 140.0 

139D 140.0 

139E 140.0 

139F 140.0 

139G 140.0 

139H 140.0 

139J 140.0 

139K 140.0 

139L 140.0 

139M 140.0 

141 150.0 

142A 080.0 

142B 051.0 

143 084.0 

144 052.0 

145 086.0 

147 160.0 

148A 032.0 

148B 131.0 

149 040.0 

150A 110.0 

150B 140.0 

151 170.0 

201 163.0 

GATE 1 180.0 

GATE 2 180.0 

 
 
 
 
 
END OF SECTION 



Salina Fire Station 4

Glazing 088000 - 1 

SECTION 088000
GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Glazing units.

C. Glass coatings.

D. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 062000 - Finish Carpentry:  ________ components with requirement for plastic.

B. Section 072700 - Air Barriers.

C. Section 079200 - Joint Sealants:  Sealants for other than glazing purposes.

D. Section 081113 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.

E. Section 081416 - Flush Wood Doors:  Glazed lites in doors.

F. Section 083613 - Sectional Doors:  Glazed lites in doors.

G. Section 084313 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront
assembly.

H. Section 085113 - Aluminum Windows:  Glazing provided by window manufacturer.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2019).

E. ASTM C1036 - Standard Specification for Flat Glass; 2021.

F. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

G. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

H. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass; 2021a.

I. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.

J. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2019.

K. GANA (GM) - GANA Glazing Manual; 2022.

L. GANA (SM) - GANA Sealant Manual; 2008.

M. GANA (LGRM) - Laminated Glazing Reference Manual; 2019.

N. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for
Commercial & Residential Use; 1990 (Reaffirmed 2016).

O. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.

P. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence; 2023.
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Q. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data on ​Insulating Glass Unit ​ Glazing Types:  Provide structural, physical and
environmental characteristics, size limitations, special handling and installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Samples:  Submit one sample 8 inch x 8 inch in size of glass units.

E. Certificate:  Certify that products of this section meet or exceed specified requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with ​GANA (GM), GANA (SM), GANA (LGRM), and IGMA
TM-3000 ​ for ​glazing installation methods ​.  ​Maintain one copy on site. ​

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F (4 degrees C).

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

C. Heat Soaked Tempered Glass:  Provide a five (5) year manufacturer warranty to include
coverage for spontaneous breakage of fully tempered glass caused by nickel sulfide (NiS)
inclusions.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Glass Fabricators:
1. Trulite Glass & Aluminum Solutions, LLC:  www.trulite.com/#sle.
2. Viracon, Inc:  www.viracon.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Float Glass Manufacturers:
1. Cardinal Glass Industries; _____:  www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC; _____:  www.guardianglass.com/#sle.
3. Pilkington North America Inc; _____:  www.pilkington.com/na/#sle.
4. Saint Gobain North America; _____:  www.saint-gobain.com/#sle.
5. Vitro Architectural Glass (formerly PPG Glass); _____:  www.vitroglazings.com/#sle.
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6. Substitutions:  See Section 016000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Design Pressure:  Calculated in accordance with ASCE 7.
2. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
3. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
4. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
a. Air Barriers:  See Section 072700.

C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
5. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing wind

load design.

2.04 INSULATING GLASS UNITS

A. Manufacturers:
1. Pilkington North America Inc; _____:  www.pilkington.com/na/#sle.Pilkington North

America Inc; _____:  www.pilkington.com/na/#sle.
2. Viracon, Apogee Enterprises, Inc; _____:  www.viracon.com/#sle.
3. Vitro Architectural Glass (formerly PPG Glass); _____:  www.vitroglazings.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Metal-Edge Spacers:  Aluminum, bent and soldered corners.
4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
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6. Purge interpane space with dry air, hermetically sealed.

C. Type IG-5 - Insulating Glass Units:  Safety glazing.
1. Applications:

a. Glazed lites in exterior doors.
b. Glazed sidelights and panels next to doors.
c. Other locations required by applicable federal, state, and local codes and regulations.

2. Space between lites filled with air.
3. Glass Type:  Same as ​Type IG-1 ​ except use ​fully tempered ​ float glass for ​both outboard

and inboard lites ​.
4. Tint:  Clear.
5. Total Thickness:  1 inch (25.4 mm).
6. Thermal Transmittance (U-Value), Summer - Center of Glass:  _____, nominal.

2.05 BASIS OF DESIGN - INSULATING GLASS UNITS

A. Basis of Design - Insulating Glass Units:  Vision glazing, with low-e coating.
1. Applications:  Exterior insulating glass glazing unless otherwise indicated.
2. Space between lites filled with ​air ​.
3. Total Thickness:  1 inch (25.4 mm).
4. Thermal Transmittance (U-Value) ​​​​, Summer - Center of Glass ​​​​:  ​​​​0.27 maximum ​​​​​​​​, nominal ​​​​.
5. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

6. Spacer Color:  Black.
7. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

8. Color:  Black.
9. Purge interpane space with dry air, hermetically sealed.
10. Basis of Design - Vitro Architectural Glass (formerly PPG Glass):

 www.vitroglazings.com/#sle.
11. Outboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.

a. Low-E Coating:  Vitro Architectural Glass (formerly PPG Glass) Solarban 90 on #2
surface.

b. Glass Tint:  Solargray (light-gray).
12. Inboard Lite:  Heat-strengthened float glass, 1/4 inch (6.4 mm) thick.

a. Coating:  No coating on inboard lite.
b. Glass:  Clear.

2.06 GLAZING UNITS

A. Monolithic Interior Vision Glazing:
1. Applications:  Interior glazing unless otherwise indicated.
2. Glass Type:  Annealed float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch (6.4 mm), nominal.
5. Glazing Method:  ​Dry glazing method, tape and gasket spline ​.

B. Monolithic Safety Glazing:  Non-fire-rated.
1. Applications:

a. Glazed lites in doors, except fire doors.
b. Glazed sidelights to doors, except in fire-rated walls and partitions.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on drawings.

2. Glass Type:  Fully tempered safety glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch (6.4 mm), nominal.
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2.07 ACCESSORIES

A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.
 Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum
4 inch (100 mm) by width of glazing rabbet space minus 1/16 inch (1.5 mm) by height to suit
glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II.
 Minimum 3 inch (75 mm) long by one half the height of the glazing stop by thickness to suit
application, self adhesive on one face.

C. Glazing Tape, Back Bedding Mastic Type:  Preformed, butyl-based, 100 percent solids
compound with integral resilient spacer rod applicable to application indicated; 5 to 30 cured
Shore A durometer hardness; coiled on release paper; black color.
1. Width:  As required for application.
2. Thickness:  As required for application.
3. Spacer Rod Diameter:  As required for application.
4. Manufacturers:

a. Pecora Corporation:  www.pecora.com/#sle.
b. Tremco Global Sealants:  www.tremcosealants.com/#sle.
c. Substitutions:  See Section 016000 - Product Requirements.

D. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

E. Glazing Clips:  Manufacturer's standard type.

2.08 SOURCE QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Provide shop ​inspection and testing ​ for ​exterior storefront and windows ​ glass.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that the minimum required face and edge clearances are being provided.

C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

D. Verify that sealing between joints of glass framing members has been completed effectively.

E. Proceed with glazing system installation only after unsatisfactory conditions have been
corrected.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing
material manufacturers, unless more stringent requirements are indicated, including those in
glazing referenced standards.

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

C. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.
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D. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

E. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.

F. Prevent glass from contact with any contaminating substances that may be the result of
construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, and paint.

3.04 INSTALLATION - DRY GLAZING METHOD (TAPE AND GASKET SPLINE GLAZING)

A. Application - Exterior Glazed:  Set glazing infills from the exterior of the building.

B. Cut glazing tape to length; install on glazing pane.  Seal corners by butting tape and sealing
junctions with butyl sealant.

C. Place setting blocks at 1/4 points with edge block no more than 6 inch (152 mm) from corners.

D. Rest glazing on setting blocks and push against fixed stop with sufficient pressure to attain full
contact.

E. Install removable stops without displacing glazing spline.  Exert pressure for full continuous
contact.

F. Carefully trim protruding tape with knife.

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Glass and Glazing product manufacturers to provide field surveillance of the installation of their
products.

C. Monitor and report installation procedures and unacceptable conditions.

3.06 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.07 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION  088000
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SECTION 088300
MIRRORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass mirrors.
1. Tempered safety glass.

1.02 RELATED REQUIREMENTS

A. Section 102800 - Toilet, Bath, and Laundry Accessories:  Metal mirror frames.

1.03 REFERENCE STANDARDS

A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

B. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

D. GANA (GM) - GANA Glazing Manual; 2022.

E. GANA (SM) - GANA Sealant Manual; 2008.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data on Mirror Types:  Submit structural, physical and environmental characteristics,
size limitations, special handling and installation requirements.

C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Fabricate, store, transport, receive, install, and clean mirrors in accordance with manufacturer's
recommendations.

1.06 FIELD CONDITIONS

A. Do not install mirrors when ambient temperature is less than 50 degrees F (10 degrees C).

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for reflective coating on mirrors and replacement of
same.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Mirrors:
1. Binswanger Mirror/ACI Distribution; ____:  www.binswangerglass.com/#sle.
2. Lenoir Mirror Co; ____:  www.lenoirmirror.com/#sle.
3. Walker Glass Company Ltd; Walker Glass Mirrors:  www.walkerglass.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

2.02 MATERIALS

A. Mirror Design Criteria:  Select materials and/or provide supports as required to limit mirror
material deflection to 1/200, or to the flexure limit of glass, with full recovery of glazing
materials, whichever is less.

B. Mirror Glass ​​:  Clear, ​tempered safety glass; ASTM C1048 ​, with copper and silver coatings, and
protective overcoating.
1. Thickness:  1/4 inch (6.4 mm).
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2. Edges:  ​Square and lapped ​.
3. Size:  As indicated on drawings.

2.03 GLAZING COMPOUNDS

A. Silicone Sealant ​​:  ASTM C920, Type S, Grade NS, Class 25, Uses M and A; single component;
​chemical or solvent ​ curing; ​ non-bleeding, ​​ non-staining, ​ cured Shore A hardness of ​15 to 25 ​;
​color as selected ​.

2.04 ACCESSORIES

A. Setting Blocks:  Neoprene, 80 to 90 Shore A durometer hardness.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness.

C. Glazing Clips:  Manufacturer's standard type.

D. Mirror Attachment Accessories:  ​Stainless steel J-profile channels ​.

E. Mirror Adhesive:  Silicone pre-polymer based, chemically compatible with mirror coating and
wall substrate.
1. Application Temperature:  Minus 35 to 140 degrees F (Minus 37 to 60 degrees C) at

contact surfaces.
2. Volatile Organic Content (VOC):  Less than 7 percent by weight.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.

B. Seal porous mirror frames or recesses with substrate compatible primer or sealer.  Prime
surfaces scheduled to receive sealant.

C. Prepare installation in accordance with ASTM C1193 for solvent release sealants, and install
sealant in accordance with manufacturer's instructions.

3.02 INSTALLATION

A. Install mirrors in accordance with manufacturer's recommendations.

B. Set mirrors plumb and level, and free of optical distortion.

C. Set mirrors with edge clearance free of surrounding construction including countertops or
backsplashes.

D. Frameless Mirrors:  Set mirrors with clips, and anchor rigidly to wall construction.

3.03 CLEANING

A. Remove wet glazing materials from finish surfaces.

B. Clean mirrors and adjacent surfaces.

END OF SECTION  088300
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SECTION 090561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:
1. Carpet tile.
2. Thin-set ceramic tile and stone tile.
3. ​Resilient athletic flooring. ​.

B. Preparation of ​new ​ concrete floor slabs for installation of floor coverings.

C. Testing of concrete floor slabs for moisture and alkalinity (pH).

D. Patching compound.

1.02 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 50 mm [2 in.] Cube Specimens); 2023.

B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters, and
Gypsum Concrete; 2020.

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed
for at least 24 hours prior to testing.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination
of substrate, floor covering, and adhesive to be used; showing:
1. Moisture and alkalinity (pH) limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.

C. Testing Agency's Report:
1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Submit report to Architect.
7. Submit report not more than two business days after conclusion of testing.

D. Adhesive Bond and Compatibility Test Report.

E. Floor Moisture Testing Technician Certificate:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician- Grade I certificate.

1.05 QUALITY ASSURANCE

A. Moisture and alkalinity (pH) testing shall be performed by an independent testing agency
employed and paid by Contractor.
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B. Contractor may perform adhesive and bond test with Contractor's own personnel or hire a
testing agency.

C. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing
specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type required,

with project Owner's project contact information.

D. Contractor's Responsibility Relating to Independent Agency Testing:
1. Provide access for and cooperate with testing agency.
2. Confirm date of start of testing at least 10 days prior to actual start.
3. Allow at least 4 business days on site for testing agency activities.
4. Achieve and maintain specified ambient conditions.
5. Notify Architect when specified ambient conditions have been achieved and when testing

will start.

E. Floor Moisture Testing Technician Qualifications:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician Certification- Grade I.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, handle, and protect products in accordance with manufacturer’s instructions and
recommendations.

B. Deliver materials in manufacturer’s packaging; include installation instructions.

C. Keep materials from freezing.

1.07 FIELD CONDITIONS

A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at
least 48 hours prior to testing, at not less than 65 degrees F (18 degrees C) or more than 85
degrees F (30 degrees C).

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least
48 hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS

2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,

floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with
ASTM C109/C109M or ASTM C472, whichever is appropriate.

B. Alternate Flooring Adhesive:  Floor covering manufacturer's recommended product, suitable for
the moisture and pH conditions present; low-VOC.  In the absence of any recommendation
from flooring manufacturer, provide a product recommended by adhesive manufacturer as
suitable for substrate and floor covering and for conditions present.

PART 3  EXECUTION

3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:
1. Preliminary cleaning.
2. Moisture vapor emission tests; 3 tests in the first 1000 square feet (100 square meters)

and one test in each additional 1000 square feet (100 square meters), unless otherwise
indicated or required by flooring manufacturer.

3. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless
otherwise indicated.
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4. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

5. Specified remediation, if required.
6. Patching, smoothing, and leveling, as required.
7. Other preparation specified.
8. Adhesive bond and compatibility test.
9. Protection.

3.02 PRELIMINARY CLEANING

A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive
removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.

3.03 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F1869 and as follows.

D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test
method, as those methods do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet (1.4 kg per 93 square meters) per 24 hours.

F. Report:  Report the information required by the test method.

3.04 INTERNAL RELATIVE HUMIDITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F2170 Procedure A and as follows.

D. Testing with electrical impedance or resistance apparatus may not be substituted for the
specified ASTM test method, as the values determined are not comparable to the ASTM test
values and do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if any test value exceeds
75 percent relative humidity.

F. Report:  Report the information required by the test method.

3.05 ALKALINITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test
value is over 10.

3.06 PREPARATION

A. Protection of In-Place Conditions:

B. See individual floor covering section(s) for additional requirements.

C. Comply with requirements and recommendations of floor covering manufacturer.
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D. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving
joints, and other irregularities with patching compound.

E. Do not fill expansion joints, isolation joints, or other moving joints.

3.07 ADHESIVE BOND AND COMPATIBILITY TESTING

A. Comply with requirements and recommendations of floor covering manufacturer.

3.08 PROTECTION

A. Cover prepared floors with building paper or other durable covering.

END OF SECTION  090561
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SECTION 092116
GYPSUM BOARD ASSEMBLIES - USG

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Metal stud wall framing.

C. Metal grid or channel ceiling framing.

D. Gypsum wallboard.

E. Cementitious backing board.

F. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A. Section 054000 - Cold-Formed Metal Framing:  Structural steel stud framing.

B. Section 061000 - Rough Carpentry:  Building framing and sheathing.

C. Section 061000 - Rough Carpentry:  Wood blocking product and execution requirements.

D. Section 072700 - Air Barriers: Water-resistive barrier over sheathing.

E. Section 078400 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.

F. Section 079200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum
board or plaster work.

G. Section 092216 - Non-Structural Metal Framing.

H. Section 093000 - Tiling:  Tile backing board.

1.03 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2016, with Supplement (2020).

B. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2023.

C. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2023.

D. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

E. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board; 2004
(Reapproved 2020).

F. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2023.

G. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

H. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2023.

I. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

J. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

K. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units;
2022, with Editorial Revision (2023).

L. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

M. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior
Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2023.
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N. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2019, with
Editorial Revision (2020).

O. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

P. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

Q. GA-216 - Application and Finishing of Gypsum Panel Products; 2024.

R. UL (FRD) - Fire Resistance Directory; Current Edition.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Include manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

PART 2  PRODUCTS

2.01 WALL ASSEMBLY TYPES

A. See drawings for graphic representations of assemblies.

B. Fire-Resistance-Assembly.
1. Fire Rating:  1 Hour.
2. UL Assembly No:  ​refer to drawings ​.

2.02 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

B. Fire-Resistance-Rated Assemblies:  Provide completed assemblies with the following
characteristics:
1. Fire-Resistance-Rated Partitions:  UL listed assembly as noted in the drawings.
2. Head of Fire-Resistance-Rated Partitions: UL listed assembly as noted in the drawings.
3. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular

assembly in the current UL (FRD).

2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. USG Corporation:  www.usg.com/#sle.
2. Substitutions: ​See Section 016000 - Product Requirements ​.

B. Gypsum Board:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Glass mat faced gypsum panels, as defined in ASTM C1658/C1658M, suitable for paint

finish, of the same core type and thickness may be substituted for paper-faced board.
3. Thickness:

a. Vertical Surfaces:  As indicated on drawings.
4. Moisture- and Mold-Resistant Paper-Faced Board Products:

a. USG Sheetrock Brand Mold Tough Firecode SCX Panels 5/8 in:  www.usg.com/#sle.

C. Abuse Resistant Panels:
1. Application: High-traffic areas indicated.
2. Surface Abrasion:  Level 1, minimum, when tested in accordance with ASTM

C1629/C1629M.
3. Indentation:  Level 1, minimum, when tested in accordance with ASTM C1629/C1629M.
4. Soft Body Impact:  Level 1, minimum, when tested in accordance with ASTM

C1629/C1629M.
5. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
6. Paper-Faced Type:  Gypsum board, as defined in ASTM C1396/C1396M.
7. Edges:  Tapered.
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D. Backing Board For Wet Areas:  One of the following products:
1. Application: Surfaces behind tile in wet areas including tub and shower surrounds and

shower ceilings
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with  or , suitable
for decoration using natural stone or tile on walls, floors, or decks in wet and dry areas.
a. Unfaced Products:

1) USG Corporation; USG Durock Brand Cement Board with EdgeGuard 1/2 in:
 www.usg.com/#sle.

E. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch (13 mm).
3. Edges: Tapered.

2.04 GYPSUM WALLBOARD ACCESSORIES

A. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.
3. Thickness:  As indicated on drawings.

B. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless otherwise indicated.
1. Corner Beads:  Low profile, for 90 degree outside corners.
2. L-Trim with Tear-Away Strip:  Sized to fit 1/2 inch (13 mm) thick gypsum wallboard.
3. Expansion Joints:

a. Type:  V-shaped PVC with tear away fins.

C. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Fiberglass Tape: 2 inch (50 mm) wide, coated glass fiber tape for joints and corners,

except as otherwise indicated.
2. Joint Compound:  Setting type, field-mixed.

D. Drywall Ceiling Installation Accessories:  Products recommended by gypsum board
manufacturer.
1. Close Mount Attachment Clips:  Manufacturer's standard clips used in tight plenum

applications to provide strong deck support connection without the use of hanger wires.

E. Fasteners and Adhesives:  Products recommended by gypsum board manufacturer.
1. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than

0.033 inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing
tapping screws, corrosion-resistant.

2. Nails for Attachment to Wood Members:  ASTM C514.
3. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and

size to suit application; to rigidly secure materials in place.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
1. Level ceiling system to a tolerance of 1/1200.
2. Laterally brace entire suspension system.
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C. Studs:  Space studs at 16 inches on center (at 406 mm on center).
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.

E. Blocking:  Install wood blocking for support of:
1. Wall-mounted cabinets.

3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.

D. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with water-
resistant sealant.

E. Cementitious Backing Board:  Install over steel framing members and plywood substrate where
indicated, in accordance with  and manufacturer's instructions.

F. Installation on Wood Framing:  For rated assemblies, comply with requirements of listing
authority. For nonrated assemblies, install as follows:
1. Single-Layer Applications:  Screw attachment.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
1. Not more than 30 feet (9 meters) apart on walls and ceilings over 50 feet (15 meters) long.

B. Corner Beads:  Install at external corners, using longest practical lengths.

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.05 JOINT TREATMENT

A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other areas

specifically indicated.
2. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise

indicated.
3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.

B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).

C. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.
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3.06 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
(3 mm in 3 m) in any direction.

END OF SECTION  092116
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SECTION 092216
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal partition, ceiling, and soffit framing.

B. Framing accessories.

1.02 RELATED REQUIREMENTS

A. Section 072100 - Thermal Insulation:  Acoustic insulation.

1.03 REFERENCE STANDARDS

A. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

D. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members; 2015.

E. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2020.

F. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

G. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:
1. Indicate prefabricated work, component details, stud layout, framed openings, anchorage

to structure, acoustic details, type and location of fasteners, accessories, and items of
other related work.

2. Describe method for securing studs to tracks, splicing, and for blocking and reinforcement
of framing connections.

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

D. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with
minimum five years documented experience and approved by manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. CEMCO; ____:  www.cemcosteel.com/#sle.
2. ClarkDietrich; _______:  www.clarkdietrich.com/#sle.
3. Simpson Strong Tie; ____: www.strongtie.com/#sle.
4. Steel Construction Systems; _______:  www.steelconsystems.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

2.02 FRAMING MATERIALS

A. Fire-Resistance-Rated Assemblies:  Comply with applicable code and refer to drawings for fire-
rated wall assemblies.
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B. Loadbearing Studs:  As specified in Section 054000.

C. Non-Loadbearing Framing System Components:  AISI S220; sheet steel, of size and properties
necessary for the spacing indicated, with maximum  deflection of wall framing of L/240 at 5 psf
(L/240 at 240 Pa).
1. Studs:  C-shaped with flat faces.
2. Studs:  C-shaped with triangular-shaped, lipped holes.
3. Runners:  U-shaped, sized to match studs.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch (22 mm).

D. Non-Loadbearing Framing Accessories:
1. Ceiling Hangers:  Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-welded

ASTM A1003/A1003M steel plate base.
3. Bracing and Bridging:  ASTM A653/A653M G90 galvanized steel; for lateral bracing of wall

studs with slots for engaging on-module studs.
4. Framing Connectors:  ASTM A653/A653M steel clips; secures cold rolled channel to wall

studs for lateral bracing.
5. Flexible Wood Backing:  Fire-retardant-treated wood with sheet steel connectors.
6. Sheet Metal Backing:  0.0395 inch (1.01 mm) thick.
7. Fasteners:  ASTM C1002 self-piercing self-tapping screws.
8. Anchorage Devices:  Powder actuated.
9. Acoustic Insulation:  See Section 072100.
10. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use

solvent-based non-curing butyl sealant.

2.03 FABRICATION

A. Fabricate assemblies of framed sections to sizes and profiles required.

B. Fit, reinforce, and brace framing members to suit design requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

3.02 INSTALLATION OF STUD FRAMING

A. Comply with requirements of ASTM C1007.

B. Install structural members and connections complying with ASTM C1007.

C. Extend partition framing to structure where indicated and to ceiling in other locations.

D. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance
with manufacturer's instructions.

E. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain
clearance between top of studs and structure, and brace both flanges of studs as indicated.

F. Align and secure top and bottom runners at 24 inches (600 mm) on center.

G. Fit runners under and above openings; secure intermediate studs to same spacing as wall
studs.

H. Align stud web openings horizontally.

I. Secure studs to tracks using crimping method.  Do not weld.

J. Stud splicing is not permissible.

K. Fabricate corners using a minimum of three studs.

L. Install double studs at wall openings, door and window jambs, not more than 2 inches (50 mm)
from each side of openings.
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M. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other
work to be placed within or behind stud framing.

N. Furring:  Install at spacing and locations shown on drawings.  Lap splices a minimum of 6
inches (150 mm).

3.03 CEILING AND SOFFIT FRAMING

A. Comply with requirements of ASTM C754.

B. Install furring after work above ceiling or soffit is complete.  Coordinate the location of hangers
with other work.

C. Install furring independent of walls, columns, and above-ceiling work.

D. Securely anchor hangers to structural members or embed them in structural slab.  Space
hangers as required to limit deflection to criteria indicated.  Use rigid hangers at exterior soffits.

E. Space main carrying channels at maximum 72 inches (1 800 mm) on center, and not more than
6 inches (150 mm) from wall surfaces.  Lap splice securely.

F. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load
to hangers.

G. Place furring channels perpendicular to carrying channels, not more than 2 inches (50 mm)
from perimeter walls, and rigidly secure.  Lap splices securely.

H. Reinforce openings in suspension system that interrupt main carrying channels or furring
channels with lateral channel bracing.  Extend bracing minimum 24 inches (600 mm) past each
opening.

I. Laterally brace suspension system.

3.04 TOLERANCES

A. Maximum Variation From True Position:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation From Plumb:  1/8 inch in 10 feet (3 mm in 3 m).

END OF SECTION  092216
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SECTION 093000
TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for floor applications.

B. Tile for wall applications.

C. Cementitious backer board as tile substrate.

D. Non-ceramic trim.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing joints between tile work and adjacent construction
and fixtures.

B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium); 2019.

B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar; 2023.

C. ANSI A108.1b - Installation of Ceramic Tile on a Cured Portland Cement Mortar Setting Bed
with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar; 2023.

D. ANSI A108.1c - Contractor's Option:  Installation of Ceramic Tile in the Wet-Set Method with
Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar;
2023.

E. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

F. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2023.

G. ANSI A108.5 - Setting of Ceramic Tile with Dry-Set Cement Mortar, Modified Dry-Set Cement
Mortar, EGP (Exterior Glue Plywood) Modified Dry-Set Cement Mortar, or Improved Modified
Dry-Set Cement Mortar; 2023.

H. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy; 2023.

I. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2019).

J. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 2023.

K. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

L. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2023.

M. ANSI A108.12 - Installation of Ceramic Tile with EGP (Exterior Glue Plywood) Modified Dry-Set
Mortar; 2023.

N. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2021).
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O. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2020.

P. ANSI A108.20 - American National Standard Specifications for Exterior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs; 2020.

Q. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2021.

R. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2023.

S. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2019.

T. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2023.

U. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.

V. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

W. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

X. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2024.

Y. TCNA (HB-GP) - Handbook for Gauged Porcelain Tiles and Gauged Porcelain Tile
Panels/Slabs Installation; 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

C. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic
accessories, and setting details.

D. Samples:  Mount tile and apply grout on ​two ​ plywood panels, minimum ​18 by 18 inches (457 by
457 mm) ​ in size illustrating pattern, color variations, and grout joint size variations.

E. Installer's Qualification Statement:
1. Submit documentation of National Tile Contractors Association (NTCA) or Tile

Contractors' Association of America (TCAA) accreditation.

F. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Tile:  ​1 percent ​ of each size, color, and surface finish combination ​, but not less than

10 of each type ​.

1.05 QUALITY ASSURANCE

A. Maintain one copy of ANSI A108/A118/A136, TCNA (HB), and TCNA (HB-GP) on-site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, with minimum five years of documented experience.

C. Installer Qualifications:
1. Company specializing in performing tile installation, with minimum of five years of

documented experience.
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a. Accredited Five-Star member of the National Tile Contractors Association (NTCA) or
Trowel of Excellence member of the Tile Contractors' Association of America (TCAA).

2. Installer Certification:
a. Ceramic Tile Education Foundation (CTEF):  Certified Tile Installer (CTI).

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F (10 degrees C) and below
100 degrees F (38 degrees C) during installation and curing of setting materials.

PART 2  PRODUCTS

2.01 TILE

A. Ceramic Mosaic Tile:  Refer to Finish Legend on Drawings for Basis of Design.

B. Porcelain Tile:  Refer to Finish Legend on drawings for Basis of Design.

2.02 TRIM AND ACCESSORIES

A. ​Non-Ceramic ​Trim:  ​Satin natural anodized extruded aluminum ​, style and dimensions ​as
indicated on drawings ​, set with tile mortar or adhesive.
1. Applications:

a. Open edges of wall and floor tile.
b. Inside and outside wall corners.
c. Transition between floor finishes of different heights.
d. Thresholds at door openings.
e. Floor and wall expansion and control joints.
f. Floor-to-wall joints.
g. Borders and other trim as indicated on drawings.

2. Products: Refer to Finish Legen on Drawings for Basis of Design.

2.03 SETTING MATERIALS

A. Provide setting and grout materials from same manufacturer.

B. Manufacturers:
1. ARDEX Engineered Cements ​​:  www.ardexamericas.com/#sle.
2. LATICRETE International, Inc ​​:  www.laticrete.com/#sle.
3. Mapei Corporation ​​:  www.mapei.com/#sle.

C. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.
1. Applications:  Use this type of bond coat where Large and Heavy Tile (LHT) mortar is

indicated.

2.04 GROUTS

A. Provide setting and grout materials from same manufacturer.

B. Manufacturers:
1. ARDEX Engineered Cements ​​:  www.ardexamericas.com/#sle.
2. LATICRETE International, Inc ​​:  www.laticrete.com/#sle.
3. Mapei Corporation ​​:  www.mapei.com/#sle.

C. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of grout is

indicated.
2. Use sanded grout for joints 1/8 inch (3.2 mm) wide and larger; use unsanded grout for

joints less than 1/8 inch (3.2 mm) wide.
3. Color(s):  As selected by Architect from manufacturer's full line.

D. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.
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1. Applications:  ​For use with floor tile ​.
2. Color(s):  As selected by Architect from manufacturer's full line.

2.05 MAINTENANCE MATERIALS

A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew
resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.

C. Grout Release:  Temporary, water-soluble pre-grout coating.

2.06 ACCESSORY MATERIALS

A. Backer Board:   Cementitious type complying with ANSI A118.9;  high density, glass fiber
reinforced, ​5/8 inch (16 mm) ​ thick; ​2 inch (51 mm) ​ wide coated glass fiber tape for joints and
corners.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

C. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by tiling material

 manufacturer and setting material manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable
flatness tolerances.

D. Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.
 Tape joints and corners, cover with skim coat of setting material to a feather edge.

3.03 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of
ANSI A108.1a through ANSI A108.20, manufacturer's instructions, and TCNA (HB) or TCNA
(HB-GP) recommendations, as applicable.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Install non-ceramic trim in accordance with manufacturer's instructions.
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G. Sound tile after setting.  Replace hollow sounding units.

H. Keep control and expansion joints free of mortar, grout, and adhesive.

I. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

J. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

K. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set
or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.

3.05 INSTALLATION - WALL TILE

A. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244,
using membrane at toilet rooms.

3.06 CLEANING

A. Clean tile and grout surfaces.

3.07 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION  093000
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SECTION 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section 095153 - Direct-Applied Acoustical Ceilings.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

B. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method; 2023.

C. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2022.

D. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-In Panels; 2019.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

F. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

G. ASTM E795 - Standard Practices for Mounting Test Specimens during Sound Absorption Tests;
2023.

H. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2023.

I. CHPS (HPPD) - High Performance Products Database; Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate ​grid layout and related dimensioning, junctions with other ceiling
finishes, and mechanical and electrical items installed in the ceiling ​.

C. Product Data:  Provide data on suspension system components and acoustical units.

D. Samples:  Submit ​two ​ samples ​6 by 6 inch (____by____ mm) ​ in size illustrating material and
finish of acoustical units.

E. Manufacturer's Installation Instructions:  Indicate ​perimeter conditions requiring special
attention ​.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.
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B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

1.07 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum
humidity of 40 percent prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS

2.01 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.

B. Acoustical ​Panels ​​ ACT4 ​:  Painted mineral fiber, with the following characteristics:
1. Classification:  ASTM E1264 Type III.

a. Form:  2, water felted.
b. Pattern:   C E.

2. Size:  24 by 24 inches (610 by 610 mm).
3. Thickness:  ​5/8 inch (16 mm) ​.
4. Light Reflectance:  ​0.81 ​ percent, determined in accordance with ASTM E1264.
5. NRC Range:  0.50 ​, determined in accordance with ASTM E1264.
6. Ceiling Attenuation Class (CAC): ​35 ​, determined in accordance with ASTM E1264.
7. Panel Edge:  Square.
8. Color:  White.
9. Suspension System:   Exposed grid.
10. Products:

a. ​Refer to Finish Legend in Drawings for Basis of Design ​.
b. Substitutions:  See Section 016000 - Product Requirements.

C. Acoustical Panels ACT1: Wet-formed mineral fiber w/ acoustically transparent membrane, with
the following characteristics:
1. Classification:  ASTM E1264 Type A5.

a. Pattern: ​C E ​.
2. Size:  24 by 24 inches (610 by 610 mm).
3. Thickness:  ​1 inch (____ mm) ​
4. Light Reflectance:  ​0.85 ​ percent, determined in accordance with ASTM E1264.
5. NRC Range:  0.85 ​, determined in accordance with ASTM E1264.
6. Articulation Class (AC): ​170 ​, determined in accordance with ASTM E1264.
7. Ceiling Attenuation Class (CAC): ​35 ​, determined in accordance with ASTM E1264.
8. Panel Edge:  Square.
9. Color:  White.
10. Suspension System ​​:  Exposed grid.
11. Products:

a. ​Refer to Finish Legend in Drawings for Basis of Design. ​.
b. Substitutions:  See Section 016000 - Product Requirements.

D. Wood Fiber Acoustical Panels ​, Type ACT2 ​:  Cementitious wood fiber.
1. Size:  ​48 by 48 inches ​.
2. Thickness:  ​1-1/2 inches (38 mm) ​.
3. Noise Reduction Coefficient (NRC):  ​0.50 ​ when tested in accordance with ASTM C423 ​

type A mounting ​.
4. Panel Edge:  Square.
5. Surface Pattern:  Coarse.
6. Surface Color:  White.
7. Products:

a. ​Refer to Finish Legen in Drawings for Basis of Design ​.
b. Substitutions:  See Section 016000 - Product Requirements.
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2.02 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.
1. Materials:

a. Steel Grid:  ASTM A653/A653M, G30 coating, unless otherwise indicated.

B. Exposed Suspension System ​​:  Hot-dipped galvanized steel grid with ​steel ​ cap.
1. Structural Classification:  ​Heavy-duty ​, when tested in accordance with ASTM

C635/C635M.
2. Profile:   Tee; 15/16 inch (24 mm) face width.
3. Finish:   Baked enamel.
4. Color:  White.

2.03 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12 gauge, 0.08 inch (2 mm) galvanized steel wire.

C. Perimeter Moldings:  Same metal and finish as grid.
1. Size:  As required for installation conditions ​​.
2. Angle Molding:  L-shaped, for mounting at same elevation as face of grid.

D. Metal Edge Trim for Suspension Systems:  Steel or extruded aluminum; provide attachment
clips, splice plates, and preformed corner pieces for complete trim system.
1. Finish:   Baked enamel.
2. Color:  White.
3. Products:

a. ​Lighitng cove transision, refer to RCP details for product Basis of Design. ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 PREPARATION

A. Install after major above-ceiling work is complete.

B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ​manufacturer's instructions ​ and as supplemented
in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

C. Locate system on room axis according to reflected plan.

D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with
other interruptions.
1. Use longest practical lengths.
2. ​Overlap and rivet ​ corners.

E. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.
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G. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of each
corner, or support components independently.

I. Do not eccentrically load system or induce rotation of runners.

3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:
1. Make field cut edges of same profile as factory edges.

F. Where round obstructions occur, provide preformed closures to match perimeter molding.

3.05 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.06 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean surfaces.

C. Replace damaged or abraded components.

END OF SECTION  095100
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SECTION 095153
DIRECT-APPLIED ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Acoustic units.

1.02 REFERENCE STANDARDS

A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method; 2023.

B. ASTM E795 - Standard Practices for Mounting Test Specimens during Sound Absorption Tests;
2023.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2023.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustic ceilings are not installed until building is enclosed, sufficient
heat is provided, dust generating activities have terminated, and overhead work is completed,
tested, and approved.

B. Install acoustic units after interior wet work is dry.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on acoustic units ​​.

C. Shop Drawings:  Indicate tile layout and related junctions with other work or ceiling finishes,
interrelation of mechanical and electrical items related to system ​​.

D. Samples:  Submit one ​ sample,  () in size, illustrating material and finish of acoustic units.

E. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions
requiring special attention.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section and approved by manufacturer.

1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum
humidity of 40 percent prior to, during, and after installation.

PART 2  PRODUCTS

2.01 MATERIALS

A. Acoustic Tile:  Mineral fiber,  ASTM E1264 Type ACT3.  Refer to Finish Legend on Drawings
for Basis of Design.
1. Size:  24 inches by 48 inches.
2. Thickness:  3/4 inches (19 mm).
3. Noise Reduction Coefficient (NRC):  0.75 when tested in accordance with ASTM C423  for

 Type  D-20 mounting, per ASTM E795.
4. Edge:  Square.
5. Surface Color:  White.
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6. Surface Finish:  Factory-applied latex paint .

B. Adhesive:  Waterproof, gun grade; type recommended by tile manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate conditions are ready to receive the work of this section.

3.02 INSTALLATION

A. Install system in accordance with manufacturer's instructions.

B. Refer to reflected ceiling plan for layout information.

C. Fit acoustic units in place, free from damaged edges or other defects detrimental to
appearance and function.

D. Install acoustic units level in uniform plane.

3.03 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).

END OF SECTION  095153
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SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient base.

B. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

1.03 REFERENCE STANDARDS

A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

B. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Verification Samples:  Submit two samples, illustrating color and pattern for each resilient
flooring product specified.

D. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning, stripping, and re-waxing.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Wall Base:  50 linear feet of each type and color.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum three
years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F
(72 degrees C).

D. Do not double stack pallets.

1.07 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter,
maintain conditions above 55 degrees F (13 degrees C).

PART 2  PRODUCTS

2.01 RESILIENT BASE

A. Resilient Base ​ - B1 ​:  ASTM F1861, ​Type TS, rubber, vulcanized thermoset ​​; style as scheduled ​.
1. Height:  4 inches (100 mm).
2. Thickness:  0.125 inch (3.2 mm).
3. Finish:  Satin.
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4. Length:  Roll.
5. Color:  As indicated on drawings.

2.02 ACCESSORIES

A. Moldings, Transition and Edge Strips:  ​Refer to Finish Legend on Drawings for Basis of
Design. ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

3.02 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Adhesive-Applied Installation:
1. Fit joints and butt seams tightly.
2. Set flooring in place, press with heavy roller to attain full adhesion.

D. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.
1. Metal Strips:  Attach to substrate before installation of flooring using stainless steel

screws.
2. Resilient Strips:  Attach to substrate using adhesive.

E. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

3.03 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between
joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

C. Scribe and fit to door frames and other interruptions.

3.04 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.05 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION  096500
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SECTION 096566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Rubber sheet flooring, adhesively installed.

1.02 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

B. Section 096500 - Resilient Flooring.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

F. DIN EN 14904 - Surfaces for Sports Areas – Indoor Surfaces for Multi-Sports Use –
Specification; 2006.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Shop Drawings:  Fabrication and installation details, and layout, colors, and widths of game
lines and equipment locations.

D. Verification Samples:  Actual flooring material specified, not less than 12 inch (305 mm) square,
mounted on solid backing.

E. Test Reports:  Submit test reports showing compliance with DIN EN 14904.

F. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

G. Manufacturer's Instructions:  Indicate standard and special installation procedures.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  10 square yards (9 sq m) matching installed flooring.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.
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1.07 FIELD CONDITIONS

A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of
70 to 95 degrees F (21 to 35 degrees C) for not less than 48 hours before the beginning of
installation and for not less than 48 hours after installation has been completed. Subsequently,
do not allow temperature in installed spaces to drop below 50 degrees F (10 degrees C) or to
go above 100 degrees F (38 degrees C).

PART 2  PRODUCTS

2.01 PREFORMED ATHLETIC FLOORING

A. Manufacturers:  All products by the same manufacturer.
1. ​Refer to drawings for basis of design ​.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Rubber Sheet Flooring:  Recycled SBR (styrene butadiene rubber) and colored EPDM granules
with urethane binder, lengths to avoid transverse seams.
1. Thickness: Minimum ​5/16 inch (8.0 mm) ​.
2. Sheet Width:  Minimum 48 inches (1220 mm).
3. Tensile Strength:  Minimum 150 psi (1.0 MPa), per ASTM D412.
4. Color: ​As indicated on drawings ​.
5. Products: Refer to Finish Legend on Drawings for Basis of Design.

a. ​Refer to Finish Legend in Drawings for Basis of Design. ​.
b. Substitutions:  See Section 016000 - Product Requirements.

2.02 ACCESSORIES

A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring
manufacturer for substrate conditions.

B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus
1/8 inch within 10 ft radius (1/1000).

C. Remove coatings that are incompatible with flooring adhesives, using methods recommended
by flooring manufacturer.

D. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Resilient Sheet Flooring:
1. Unroll flooring and allow to relax before beginning installation.
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2. Mix adhesive thoroughly and apply to substrate with notched trowel. Roll flooring into fresh
adhesive, overlapping end seams and double cutting, butting factory edges and
compression fitting.

3. Roll entire flooring surface with steel roller to assure adhesion to substrate and eliminate
air bubbles.

4. Immediately remove any adhesive from flooring surface, using chemical recommended by
flooring manufacturer.

3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION

A. Protect finished athletic flooring from construction traffic to ensure that it is without damage
upon Date of Substantial Completion.

END OF SECTION  096566
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SECTION 096700
FLUID-APPLIED FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fluid-applied flooring and base.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing joints between fluid-applied flooring and adjacent
construction and fixtures.

B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

B. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

C. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

D. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings,
Polymer Overlays, and Concrete Repair; 2013.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data on specified products, describing physical ​ and performance ​
characteristics; sizes, patterns and colors available ​; and texture ​.

C. Samples:  Submit two samples, 12 by 12 inche in size illustrating color and pattern for each
floor material for each color specified.

D. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

E. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions
requiring special attention, and application rate for each coat.

F. Manufacturer's Qualification Statement.

G. Applicator's Qualification Statement.

H. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
procedures for stain removal, repairing surface, and suggested schedule for cleaning.

1.05 QUALITY ASSURANCE

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

B. Applicator Qualifications:  Company specializing in performing the work of this section.
1. Minimum ​5 years of documented experience ​.
2. Approved by manufacturer.

C. Supervisor Qualifications:  Trained by product manufacturer , under direct full time supervision
of manufacturer's own foreman.

1.06 MOCK-UPS

A. See Section 014000 - Quality Requirements for additional requirements.

B. Construct mock-up(s) of fluid applied flooring to serve as basis for evaluation of texture and
workmanship.
1. Number of Mock-Ups to be Prepared:  One.
2. Use same materials and methods for use in the work.
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3. Use approved design samples as basis for mock-ups.
4. Locate where directed.
5. Minimum Size:  48 inches by 48 inches (1220 mm by 1220 mm).

C. See Section 014000 - Quality Requirements for additional requirements.

D. Obtain approval of mock-up by Architect before proceeding with work.

E. Approved mock-up may remain as part of the work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.

B. Store materials for three days prior to installation in area of installation to achieve temperature
stability.

1.08 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F (13 degrees C).

B. Store materials in area of installation for minimum period of 24 hours prior to installation.

C. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 24 hours
after installation of materials.

PART 2  PRODUCTS

2.01 FLUID-APPLIED FLOORING SYSTEMS

A. Basis of Design: Dur-A-Flex, Inc., Poly-Crete SLB (self leveling broadcast quarz), seamless
flooring system.
1. System Materials:

a. Topping:  Dur-A-Flex, Inc, Poly-Crete SL resin, hardener and SL aggregate.
b. The aggregate shall be Dur-A-Flex, Inc. Flintshot quartz aggregate.
c. Grout coat:  Dur-A-Flex, Inc. Dur-A-Glaze Shop Floor resin and hardener.
d. Topcoat:  Dur-A-Flex, Inc. Armor Top resin and hardener and colorant.

2. Patch Materials:
a. Shallow Fill and Patching:  Use Dur-A-Flex, Inc. Poly-Crete MD (up to ¼ inch).
b. Deep Fill and Sloping Material (over ¼ inch):  Use Dur-A-Flex, Inc. Dur-A-Tex UM.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive flooring.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive flooring.

C. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for fluid-applied flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by fluid-applied

flooring manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Remove subfloor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with
subfloor filler.

B. Prepare concrete surfaces according to ICRI 310.2R ​, CSP 5 ​.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the
surface level.  Prohibit traffic until filler is cured.

D. Vacuum clean substrate.
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E. Apply primer to surfaces required by flooring manufacturer.

3.03 INSTALLATION - ACCESSORIES

A. Install cant strips at base of walls where flooring is to be extended up wall as base.

B. Install terminating cap strip at top of base; attach securely to wall substrate.

3.04 INSTALLATION - FLOORING

A. Apply in accordance with manufacturer's instructions.

B. Apply each coat to minimum thickness required by manufacturer.

C. Finish to smooth level surface.

D. Cove at vertical surfaces.

E. The system shall be applied in four distinct steps as listed below:
1. Substrate preparation
2. Topping/overlay application with quartz aggregate broadcast.
3. Grout coat application.
4. Topcoat application

F. Immediately prior to the application of any component of the system, the surface shall be dry
and any remaining dust or loose particles shall be removed using a vacuum or clean, dry, oil-
free compressed air.

G. The handling, mixing and addition of components shall be performed in a safe manner to
achieve the desired results in accordance with the Manufacturer's recommendations. 

H. The system shall follow the contour of the substrate unless pitching or other leveling work has
been specified by the Architect.

I. A neat finish with well-defined boundaries and straight edges shall be provided by the
Applicator.

J. Topping:
1. The topping shall be applied as a self-leveling system as specified by the Architect.  The

topping shall be applied in one lift with a nominal thickness of 1/8 inch.
2. The topping shall be comprised of three components, a resin, hardener and filler as

supplied by the Manufacturer.
3. The hardener shall be added to the resin and thoroughly dispersed by suitably approved

mechanical means.  SL Aggregate shall then be added to the catalyzed mixture and
mixed in a manner to achieve a homogenous blend.

4. The topping shall be applied over horizontal surfaces using ½ inch “v” notched squeegee,
trowels or other systems approved by the Manufacturer.

5. Immediately upon placing, the topping shall be degassed with a loop roller.
6. Quartz aggregate shall be broadcast to excess into the wet material at the rate of 1 lbs/sf.
7. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose aggregate.

K. Grout Coat:
1. The topcoat shall be squeegee applied and back rolled with a coverage rate of 80-90

sf/gal.
2. The topcoat shall be comprised of a liquid resin and a liquid hardener that is mixed in the

ratio of 1 part hardener to 2 parts resin and installed per the manufacturer’s
recommendations.

L. Topcoat:
1. The topcoat shall be roller applied with dip and roll method at 3 mils.
2. The topcoat shall be comprised of a liquid resin, hardener and colorant mixed per the

manufacturer’s instructions.
3. The finish floor will have a nominal thickness of 3/16 inch.

3.05 PROTECTION

A. Prohibit traffic on floor finish for 48 hours after installation.
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B. Barricade area to protect flooring until fully cured.
1. Cure flooring material in compliance with manufacturer’s directions, taking care to prevent

their contamination during stages of application and prior to completion of the curing
process.

C. Remove masking.  Perform detail cleaning at floor termination, to leave cleanable surface for
subsequent work of other sections.

END OF SECTION  096700
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SECTION 096813
TILE CARPETING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.

1.02 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor
Covering Materials; 2016 (Reapproved 2021).

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

C. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

D. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

E. CRI 104 - Standard for Installation of Commercial Carpet; 2015.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

C. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color
selected.

D. Manufacturer's Installation Instructions:  Indicate ​special procedures and perimeter conditions
requiring special attention ​.

E. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

F. Installer's Qualification Statement.

G. Operation and Maintenance Data:  Include maintenance procedures, recommended
maintenance materials, and suggested schedule for cleaning.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern

installed.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years
documented experience and approved by carpet tile manufacturer.

1.06 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS

2.01 MATERIALS

A. Tile Carpeting ​, Type F2 ​: ​Fusion bonded ​, manufactured in one color dye lot.
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1. Product: Refer to drawings for basis of design.

B. Tile Carpeting ​, Type F6 ​: ​Tufted ​, manufactured in one color dye lot.
1. Product: Refer to drawings for basis of design ​​.

2.02 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.

B. Edge Strips:  ​Embossed aluminum ​, ​color as selected by Architect ​.

C. Adhesives:

D. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer; releasable type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free,  and are ready to receive carpet tile.

B. Cementitious Subfloor Surfaces:  Verify that substrates are ready for flooring installation by
testing for moisture and alkalinity (pH).
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by flooring material

manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Remove subfloor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and
other defects with subfloor filler.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is
cured.

D. Vacuum clean substrate.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install carpet tile in accordance with manufacturer's instructions.

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building
lines.

F. Fully adhere carpet tile to substrate.

G. Trim carpet tile neatly at walls and around interruptions.

H. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove excess adhesive without damage, from floor, base, and wall surfaces.

C. Clean and vacuum carpet surfaces.

END OF SECTION  096813
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SECTION 097800
INTERIOR WALL PANELING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Metal interior wall paneling.

1.02 REFERENCE STANDARDS

A. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturer's descriptive literature for each specified product ​​.  Include
anchorage devices specific to project substrate types.

C. Shop Drawings:  Submit elevations for each application and location. Indicate details of joints
and attachments.
1. Scale of Drawing Elevations:  1/4 inch to 1 foot (1:50), minimum.

D. Certificates:  Certify that products of this section meet or exceed specified requirements.

E. Manufacturer's Instructions:  Provide manufacturer's installation instructions.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Maintenance Data:  Include recommended instructions, methods, and materials for cleaning
​stainless steel ​.

I. Warranty Documentation:  Manufacturer warranty; ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.

B. Installer Qualifications:  Company specializing in installing work of the type specified in this
section, and with at least three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in manufacturer's original packaging, marked with
manufacturer's product identification.

B. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Extended Correction Period:  Correct defective work within a ​5-year ​ period for ​failure of
materials or workmanship ​ commencing on the Date of Substantial Completion.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Metal Interior Wall Paneling:
1. ​Basis of Design: InPro Corporation; stainless steel wall cladding ​
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2.02 REGULATORY REQUIREMENTS

A. Surface Burning Classification:  Provide wall paneling assemblies meeting Class A when tested
in accordance with ASTM E84.

2.03 METAL INTERIOR WALL PANELING

A. Metal Wall Panel System:
1. Applications:  Wall cladding.
2. Panel Size:  4 by 8 feet (1.2 by 2.4 m).
3. Thickness:  18 guage.
4. Finish:  ​brushed stainless finish ​.

B. Materials:  Type 304 stainless steel sheet.

C. Fabrication:  Shop fabricate to greatest extent possible.

D. Adhesive:  Type recommended by panel manufacturer.

E. Accessories: Stainless steel panel edge trim and inside corner trim as recommended by
Manufacturer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate surfaces for adhered items are clean and smooth.
1. Test painted or wall covering surfaces for adhesion in inconspicuous area, as

recommended by manufacturer.

C. Start of installation constitutes acceptance of project conditions.

3.02 INSTALLATION

A. Install panels in accordance with manufacturer's instructions.

B. Apply adhesive to back side of panel using trowel recommended by adhesive manufacturer.

C. Apply panels to wall with vertical joints plumb ​​ and pattern aligned with adjoining panels.

D. Using a roller, apply pressure to panel face to ensure proper adhesion between surfaces.

E. Install panels with manufacturer's recommended gaps for panel field and corner joints.

F. Fill channels in trim with sealant before mounting to panel.

G. Install trim with adhesive.

H. Seal joints at wall base ​​ with approved sealant to prevent moisture intrusion.

I. Remove excess sealant after paneling is installed and prior to curing.

3.03 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean panel faces using cleaning agents and methods recommended by manufacturer to
remove soiling.

3.04 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals for closeout submittals.

3.05 PROTECTION

A. Protect installed interior wall paneling from subsequent construction operations.

END OF SECTION  097800
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SECTION 099113
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated, including the following:

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Floors, unless specifically indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

1.03 DEFINITIONS

A. Comply with ASTM D16 for interpretation of terms used in this section.

B. ASTM D 523 for MPI requirements:
1. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees.
2. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees.
3. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees.
4. MPI Gloss Level 5: 35 to 70 units at 60 degrees.
5. MPI Gloss Level 6: 70 to 85 units at 60 degrees.
6. MPI Gloss Level 7: More than 85 units at 60 degrees.

1.04 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2024.

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2020.

C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

E. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

F. SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning; 2006.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
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4. Manufacturer's installation instructions.

C. Samples:  Submit paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in size,
illustrating range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, submit each color in each sheen available.

a. Where sheen is not specified, discuss sheen options with Architect before preparing
samples, to eliminate sheens not required.

3. Allow ​15 days ​ for approval process, after receipt of complete samples by ​Architect ​.

D. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.

F. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon (4 L) of each color; from the same product run,

store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Basis of Design - Sherwin-Williams Company:  www.sherwin-williams.com/#sle.
2. ​PPG Paints ​; www.ppgpaints.com/#sle. ​.
3. Benjamin Moore & Company; www.benjaminmoore.com/en-us

C. Primer Sealers:  Same manufacturer as top coats.

D. Substitutions:  See Section 016000 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.
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1. Where MPI paint numbers are specified, provide products listed in Master Painters
Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Supply each paint material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Flammability:  Comply with applicable code for surface burning characteristics.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

D. Colors:  To be selected from manufacturer's full range of available colors.
1. Selection to be made by Architect after award of contract.
2. Extend colors to surface edges; colors may change at any edge as directed by Architect.

2.03 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

F. Aluminum:  Remove surface contamination and oils and wash with solvent according to SSPC-
SP 1.

G. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.

H. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
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2. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning in accordance with SSPC-SP 6/NACE
No.3. Protect from corrosion until coated.

I. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter. Seal
knots, pitch streaks, and sappy sections. Fill nail holes with tinted exterior calking compound
after prime coat has been applied. Back prime concealed surfaces before installation.

J. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Exterior Wood to Receive Opaque Finish:  If final painting must be delayed more than 2 weeks
after installation of woodwork, apply primer within 2 weeks and final coating within 4 weeks.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance.

E. Sand wood and metal surfaces lightly between coats to achieve required finish.

F. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

G. Wood to Receive Transparent Finishes:  Tint fillers to match wood. Work fillers into the grain
before set. Wipe excess from surface.

H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for general requirements for field inspection.

B. Owner will provide field inspection.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.07 SCHEDULE - PAINT SYSTEMS

A. CMU Substrates (Exterior CMU; Trash Enclosure, Patio Screen, Generator Screen):
1. Latex over Alkali-Resistant Primer System MPI EXT 4.2L:

a. Prime Coat: Primer, alkali resistant, water based, MPI #3.
b. Intermediate Coat: Latex, exterior, matching topcoat.
c. Topcoat: Latex, exterior, semi-gloss (MPI Gloss Level 5), MPI #11.

B. Steel and Iron Substrates (Primed Steel):
1. Alkyd System MPI EXT 5.1D:

a. Prime Coat: Shop primer specified in Section where substrate is specified.
b. Intermediate Coat: Exterior, alkyd enamel, matching topcoat.
c. Topcoat: Alkyd, exterior, semi-gloss (MPI Gloss Level 5), MPI #94.

C. Galvanized-Metal Substrates (Hollow Metal Doors & Frames):
1. Water-Based Light Industrial Coating System MPI EXT 5.3J:

a. Prime Coat: Primer, galvanized, water based, MPI #134.
2. Intermediate Coat: Light industrial coating, exterior, water based, matching topcoat.
3. Topcoat: Light industrial coating, exterior, water based, semi-gloss (MPI Gloss Level 5),

MPI #163.
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3.08 COLOR SCHEDULE

A. Refer to drawings for paint colors.

END OF SECTION  099113
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SECTION 099123
INTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. Paint interior surfaces of air ducts and convector and baseboard heating cabinets that
are visible through grilles and louvers with one coat of flat black paint to visible
surfaces.

c. Paint dampers exposed behind louvers, grilles, and convector and baseboard
cabinets to match face panels.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, and lead items.
6. Marble, granite, slate, and other natural stones.
7. Floors, unless specifically indicated.
8. Ceramic and other tiles.
9. Brick, architectural concrete, cast stone, integrally colored plaster, and stucco.
10. Glass.
11. Acoustical materials, unless specifically indicated.
12. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS

A. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

B. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

C. SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning; 2006.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g., "alkyd enamel").
2. Cross-reference to specified paint system products to be used in project; include

description of each system.
3. Manufacturer's installation instructions.
4. If proposal of substitutions is allowed under submittal procedures, explanation of

substitutions proposed.
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C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in
size, illustrating range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

E. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gal (4 L) of each color; from the same product run,

store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.05 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F (3 degrees C) above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F (10 degrees C) for interiors
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Primer Sealers:  Same manufacturer as top coats.

C. Substitutions:  See Section 016000 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. Supply each paint material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.
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B. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

2.03 PAINT SYSTEMS - INTERIOR

A. ​Paint I-OP -  ​Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including ​gypsum
board and concrete masonry units ​.
1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, 141, or

142.
a. Products:

1) Sherwin-Williams Pre-Catalyzed Waterbased Epoxy, Semi-Gloss. (MPI #141).
For walls scheduled to receive epoxy paint.

2) Substitutions:  See Section 016000 - Product Requirements
3. Top Coat(s):  Interior Latex; MPI #43, 44, 52, 53, 54, or 114.

a. Products:
1) Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Eg-Shel. (MPI #52). For

walls not scheduled to rreceive epoxy paint.
2) Substitutions:  See Section 016000 - Product Requirements

4. Top Coat Sheen:
a. Eggshell:  MPI gloss level 3; use this sheen at all locations.
b. Semi-Gloss:  MPI gloss level 5; use this sheen ​at walls scheduled to receive epoxy

paint ​.
5. Primer:  As recommended by top coat manufacturer for specific substrate.

B. ​Paint I-OP-MD-DT -  ​Medium Duty Door/Trim:  For surfaces subject to frequent contact by
occupants, including ​metals ​:
1. Medium duty applications include ​doors and door frames ​.
2. Two top coats and one coat primer.
3. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:
1) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Semi-Gloss.

(MPI #141)
2) Substitutions:  See Section 016000 - Product Requirements

4. Primer:  As recommended by top coat manufacturer for specific substrate.

C. ​Paint I-OP-MD-WC - ​Medium Duty ​Overhead ​: Including ​gypsum board and aluminum ​.
1. Two top coats and one coat primer.
2. Top Coat(s):  Interior Epoxy-Modified Latex; MPI #115 or 215.

a. Products:
1) Sherwin-Williams Waterbased Catalyzed Epoxy, Semi-Gloss. For ceilings

scheduled to receive epoxy paint.
3. Top Coat(s):  Institutional Low Odor/VOC Interior Latex; MPI #143, 144, 145, 146, 147, or

148.
a. Products:

1) Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Flat. (MPI #143). For
ceiling not scheduled to receive epoxy paint.

2) Substitutions:  See Section 016000 - Product Requirements

D. ​Paint I-OP-DF - ​Dry Fall: Metals; exposed structure and overhead-mounted services ​ in
utilitarian spaces ​, including shop primed ​steel deck, structural steel, metal fabrications,
galvanized ducts, galvanized conduit, and galvanized piping ​.
1. Shop primer by others.
2. One top coat ______.
3. Top Coat:  Water Based Dry Fall for Galvanized Steel; MPI #131, 133, or 158.
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PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Masonry:

F. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.

G. Galvanized Surfaces:

H. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using methods recommended

in writing by paint manufacturer and blast cleaning in accordance with SSPC-SP 6/NACE
No.3. Protect from corrosion until coated.

I. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

3.02 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

E. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

END OF SECTION  099123
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SECTION 099300
STAINING AND TRANSPARENT FINISHING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Field application of  transparent finishes.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Stains and transparent finishes for concrete substrates.

1.03 REFERENCE STANDARDS

A. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2020.

B. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and catalog number, and general product category.
2. Manufacturer's installation instructions.
3. If proposal of substitutions is allowed under submittal procedures, explanation of

substitutions proposed.

C. Samples:  Two samples on actual wood substrate to be finished, 12 by 4 inch in size, indicating
selected colors and sheens for each system.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

E. Maintenance Data:  Submit data including finish schedule showing where each product, color,
and finish was used, product technical data sheets, safety data sheets (SDS), care and
cleaning instructions, touch-up procedures, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements for additional provisions.
2. Extra Stock Materials:  Stain and transparent finish materials, 1 gal (4 L) of each color and

type; store where directed.
a. Label each container with color and type in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with at least three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing work of the type specified and
with at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of stain or transparent finish, brand name,
lot number, brand code, coverage, surface preparation, drying time, cleanup requirements,
color designation, and instructions for mixing and reducing.

C. Stain and Transparent Finish Materials:  Store at minimum ambient temperature of 45 degrees
F (7 degrees C) and a maximum of 90 degrees F (32 degrees C), in ventilated area, and as
required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by manufacturer of stains and transparent finishes.
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B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F (3 degrees C) above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperature:  50 degrees F (10 degrees C) unless required otherwise by
manufacturer's instructions.

E. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide finishes used in any individual system from the same manufacturer; no exceptions.

B. Transparent Finishes:
1. Behr Process Corporation; ____:  www.behr.com/#sle.
2. PPG Paints; _____:  www.ppgpaints.com/#sle.
3. Sherwin-Williams Company; ____:  www.sherwin-williams.com/#sle.

2.02 STAINS AND TRANSPARENT FINISHES - GENERAL

A. Finishes:
1. Provide finishes capable of being readily and uniformly dispersed to a homogeneous

coating, with good flow and brushing properties, and capable of drying or curing free of
streaks or sags.

2. Provide materials compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. Supply each finish material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

2.03 INTERIOR STAIN AND TRANSPARENT FINISH SYSTEMS

A. Finish on Wood - Vertical Surfaces:
1. Intermedeiate and Top Coats:  Polyurethane varnish, oil modified; MPI #56 or 57.

a. Products:
1) ​Sherwin Williams; Minwax waterbased oil-modified polyurethane ​.
2) Substitutions:  Section 016000 - Product Requirements.

2. Top Coat Sheen:
a. Satin:  MPI gloss level 4; use this sheen at all locations.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of stains and finishes until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially effect proper application.

D. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or repair existing finishes that exhibit surface defects.
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D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming. Seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried;
sand between coats. Back prime concealed surfaces before installation.

G. Wood Surfaces to Receive Transparent Finish:  Wipe off dust and grit prior to sealing, seal
knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after sealer has
dried; sand lightly between coats. Prime concealed surfaces with gloss varnish reduced 25
percent with thinner.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

E. Wood to Receive Transparent Finishes:  Tint fillers to match wood. Work fillers into the grain
before set. Wipe excess from surface.

F. Reinstall items removed prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION  099300
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SECTION 099600
HIGH-PERFORMANCE COATINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. High performance coatings.

B. Surface preparation.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Requirements for mechanical and electrical equipment
surfaces.

1.03 REFERENCE STANDARDS

A. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2023.

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide complete list of all products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified coating system(s) product is to be used in; include

description of each system.
4. Manufacturer's installation instructions.
5. If proposal of substitutions is allowed under submittal procedures, explanation of all

substitutions proposed.

C. Samples:  Submit two samples 8 by 8 inch (203 by 203 mm) in size illustrating colors available
for selection.

D. Manufacturer's Certificate:  Certify that high-performance coatings comply with VOC limits
specified.

E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

F. Maintenance Data:  Include cleaning procedures and repair and patching techniques.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Coating Materials:  1 gallon (4 liters) of each type and color.
3. Label each container with manufacturer's name, product number, color number, and room

names and numbers where used.

1.05 QUALITY ASSURANCE

A. Maintain one copy of each referenced document that applies to application on site.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of coating, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.
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C. Coating Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and
a maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

B. Do not install materials when temperature is below 55 degrees F (13 degrees C) or above 90
degrees F (32 degrees C).

C. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of
coating.

D. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

E. Restrict traffic from area where coating is being applied or is curing.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

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

C. Warranty:  Include coverage for bond to substrate.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide high performance coating products from the same manufacturer to the greatest extent
possible.

B. High-Performance Coatings:
1. PPG Paints ​​:  www.ppgpaints.com/#sle.
2. Basis of Design Sherwin-Williams Company:  www.protective.sherwin-

williams.com/industries/#sle.
3. Tnemec Company, Inc ​​:  www.tnemec.com/#sle.
4. Substitutions:  Section 016000 - Product Requirements.

2.02 TOP COAT MATERIALS

A. Coatings - General:  Provide complete multi-coat systems formulated and recommended by
manufacturer for the applications indicated, in the thicknesses indicated; number of coats
specified does not include primer or filler coat.

B. High-Build Epoxy Coating ​​:
1. Number of Coats:  Two.
2. Product Characteristics:

a. Percentage of solids by volume, ​72 percent ​, minimum.
b. Dry film thickness, per coat, ​5.0 mils ​, minimum.
c. Comply with the performance requirements specified above for ​severe ​ exposure.

3. Top Coat(s):  Epoxy, High-Build; MPI #98, #108, #120.
a. Sheen:  ​Gloss ​.
b. Products:

1) Basis of Design: Sherwin-Williams; Macropoxy 646 Fast Cure Epoxy:
 www.protective.sherwin-williams.com/#sle. (MPI #108, #120)

2) Substitutions:  Section 016000 - Product Requirements.

C. Shellac:  Pure, white type.

2.03 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by coating
manufacturer.
1. Block Filler, Latex; MPI #4.

a. Products:
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1) Basis of Design: Sherwin-Williams; PrepRite Interior/Exterior Block Filler:
 www.protective.sherwin-williams.com/#sle. (MPI #4)

2) Substitutions:  Section 016000 - Product Requirements.

2.04 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of coated surfaces.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Do not begin application of coatings until substrates have been properly prepared.

C. Verify that substrate surfaces are ready to receive work as instructed by the coating
manufacturer. Obtain and follow manufacturer's instructions for examination and testing of
substrates.

D. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

E. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

F. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.

G. Masonry:  Verify masonry joints are struck flush.

H. Proceed with coating application only after unacceptable conditions have been corrected.
1. Commencing coating application constitutes Contractor's acceptance of substrates and

conditions.

3.02 PREPARATION

A. Protect adjacent surfaces and materials not receiving coating from spatter and overspray; mask
if necessary to provide adequate protection. Repair damage.

B. Clean surfaces of loose foreign matter.

C. Remove substances that would bleed through finished coatings. If unremovable, seal surface
with shellac.

D. Remove finish hardware, fixture covers, and accessories and store.

E. Masonry:
1. Remove efflorescence and chalk. Do not coat surfaces if moisture content or alkalinity of

surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

2. Prepare surface as recommended by coating manufacturer.
3. Clean surfaces with pressurized water. Use pressure range of 600 to 1,500 psi (4,140 to

10,350 kPa) at 6 to 12 inches (150 to 300 mm). Allow to dry.

3.03 PRIMING

A. Apply primer to all surfaces, unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

B. Concrete Masonry:  Apply masonry filler to thickness required to fill holes and produce smooth
surface; minimum thickness of 30 mils (0.8 mm).

3.04 COATING APPLICATION

A. Apply coatings in accordance with manufacturer's written instructions, to thicknesses specified
and recommendations in MPI - Architectural Painting and Specification Manual.

B. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in
color, texture, or finish. Finish edges, crevices, corners, and other changes in dimension with
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full coating thickness.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

B. Clean surfaces immediately of overspray, splatter, and excess material.

C. After coating has cured, clean and replace finish hardware, fixtures, and fittings previously
removed.

3.06 PROTECTION

A. Protect finished work from damage.

END OF SECTION  099600
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SECTION 101100
VISUAL DISPLAY UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass markerboards.

1.02 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASTM C1036 - Standard Specification for Flat Glass; 2021.

D. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data on ​glass markerboard and accessories ​.

C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations ​​.

D. Samples:  ​Two ​, ​2 by 2 inches (50 by 50 mm) ​ in size illustrating materials and finish, color and
texture of ​glass markerboard ​.

E. Manufacturer's printed installation instructions.

F. Maintenance Data:  Include data on regular cleaning, stain removal ​​.

1.04 QUALITY ASSURANCE

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

1.05 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 VISUAL DISPLAY UNITS

A. Magnetic Glass Markerboards:
1. Manufacturers:

a. Claridge Products and Equipment, Inc ​​:  www.claridgeproducts.com/#sle.
b. GGI - General Glass International ​​:  www.generalglass.com/#sle.
c. Ghent, a GMI Company ​​:  www.ghent.com/#sle.
d. MooreCo, Inc ​​:  www.moorecoinc.com/#sle.
e. Substitutions:  See Section 016000 - Product Requirements.

2. Glass:  Laminated, low iron, 1/4 inch thick (6 mm thick), with bevel edges and radiused
corners, laminated to steel backing sheet for use with magnets. Coated or treated for use
as dry erase board or projection surface.

3. Glass Finish:  White back-coating.
4. Steel Backing Sheet Thickness:  24 gauge, 0.0239 inch  (0.61 mm).
5. Size:  As indicated on drawings.
6. Frame:  No frame, with concealed fasteners.
7. Mounting:  Concealed Z clips.
8. Accessories:  Provide magnetic marker tray and magnetic marker holder.

2.02 MATERIALS

A. Float Glass:  Provide float-glass-based glazing unless otherwise indicated.
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B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.
1. Laminated Safety Glass:  Comply with ANSI Z97.1 - Class B or 16 CFR 1201 - Category I

impact test requirements.

C. Steel Sheet Backing:  28 gauge, 0.0149 inch (0.38 mm), galvanized.

2.03 ACCESSORIES

A. Temporary Protective Cover:  Sheet polyethylene, 8 mil (0.2 mm) thick.

B. Mounting Brackets:  Concealed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that internal wall blocking is ready to receive work and positioning dimensions are as
​instructed by the manufacturer ​.

C. Verify flat wall surface for frameless adhesive-applied boards.

3.02 PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.

B. Secure units level and plumb.

3.04 CLEANING

A. Clean board surfaces in accordance with manufacturer's instructions.

B. Cover with protective cover, taped to frame.

C. Remove temporary protective cover at Date of Substantial Completion.

END OF SECTION  101100
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SECTION 101423
PANEL SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Panel signage.

1.02 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's product literature for each type of panel sign, indicating styles,
font, foreground and background colors, locations, and overall dimensions of each sign.

C. Shop Drawings:
1. Include dimensions, locations, elevations, materials, text and graphic layout, attachment

details, and schedules.
2. Schedule:  Provide information sufficient to completely define each panel sign for

fabrication, including room number, room name, other text to be applied, sign and letter
sizes, fonts, and colors.
a. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
b. When content of signs is indicated to be determined later, request such information

from Owner through Architect at least 2 months prior to start of fabrication; upon
request, submit preliminary schedule.

c. Submit for approval by Owner through Architect prior to fabrication.

D. Samples:  Submit ​one sample ​​ of each type of sign ​, of size similar to that required for project,
indicating sign style, font, and method of attachment.

E. Verification Samples:  Submit samples showing colors, materials, and finishes specified.

F. Manufacturer's qualification statement.

1.04 QUALITY ASSURANCE

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

1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Store under cover and elevated above grade.

C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS

A. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

B. Maintain minimum ambient temperature during and after installation.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Accessibility Requirements:  Comply with ADA Standards and ICC A117.1 and applicable
building codes, unless otherwise indicated; in the event of conflicting requirements, comply with
the most restrictive requirements.

2.02 PANEL SIGNAGE

A. Panel Signage ​​:
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1. Application:  Room and door signs.
2. Description:  ​Flat ​ signs ​with sand blasted plastic panel ​ media, ​tactile ​ characters.
3. Sign Size:  ​As indicated on drawings ​.
4. Total Thickness:  ​1/4 inch (6 mm) ​.
5. Color and Font, unless otherwise indicated:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper and lower case (title case).
c. Background Color:  As scheduled.
d. Character Color:  Contrasting color.

6. Material:  High gloss acrylic plastic with letters and graphics sandblasted to dull sheen.
7. Profile:  Flat panel ​without ​ frame.
8. Tactile Letters:  Raised 1/32 inch minimum.
9. Braille:  Grade II, ADA-compliant.
10. One-Sided Wall Mounting:  ​Tape adhesive ​.

2.03 ACCESSORIES

A. Tape Adhesive:  Double-sided tape, permanent adhesive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Notify Architect if conditions are not suitable for installation of signs; do not proceed until
conditions are satisfactory.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install with horizontal edges level.

C. Locate panel signs and mount at heights indicated on drawings and in accordance with ADA
Standards and ICC A117.1.

END OF SECTION  101423
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SECTION 102113.19
PLASTIC TOILET COMPARTMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid plastic toilet compartments.

1.02 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

B. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2024.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors in walls and
ceilings.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on panel construction, hardware, and accessories.

C. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,
door swings.

D. Samples:  Submit two samples of partition panels, 3 by 3 inches in size illustrating panel finish,
color, and sheen.

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

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Solid Plastic Toilet Compartments:
1. ASI Accurate Partitions ​​:  www.asi-accuratepartitions.com/#sle.
2. Inpro ​​:  www.inprocorp.com/#sle.
3. Basus of Design: Scranton Products; Aria Partitions:  www.scrantonproducts.com/#sle.

2.02 PLASTIC TOILET COMPARTMENTS

A. Solid Plastic Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels
made of solid molded high density polyethylene (HDPE) ​, tested in accordance with NFPA 286 ​;
​floor and ceiling anchored ​.
1. Color:  ​Single color as selected ​.
2. Doors:

a. Thickness:  1 inch (25 mm).
b. Width:  Width of shower openings, Refer to Drawings.
c. Width for Handicapped Use:  36 inch (915 mm), out-swinging.
d. Height: Floor to ceiling, full height.

3. Panels:
a. Thickness:  1 inch (25 mm).
b. Height:  Floor to ceiling, full height

4. Pilasters:
a. Thickness:  1 inch (25 mm).
b. Width:  As required to fit space; minimum 3 inch (76 mm).

2.03 ACCESSORIES

A. Pilaster Shoes:  Stainless steel, satin finish, 3 inches (76 mm) high; concealing floor fastenings.

B. ​Wall and Pilaster ​ Brackets:  ​Stainless steel ​; ​continuous type ​.

C. Attachments, Screws, and Bolts:  Stainless steel ​​.



Salina Fire Station 4

Plastic Toilet Compartments 102113.19 - 2 

D. Hinges:  ​Stainless steel ​​; satin finish ​.
1. Continuous-type hinge, self closing.

E. Door Hardware:  ​Stainless steel ​​; satin finish ​.
1. Door Latch:  Slide type with exterior emergency access feature.
2. Door Strike and Keeper with Rubber Bumper:  Mount on pilaster in alignment with door

latch.
3. Provide door pull for outswinging doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as ​indicated on shop drawings ​.

B. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

B. Maintain 3/8 inch to 1/2 inch (9 mm  to 13 mm) space between wall and panels and between
wall and end pilasters.

C. Attach panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

3.03 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch (6 mm).

B. Maximum Variation From Plumb:  1/8 inch (3 mm).

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16
inch (5 mm).

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging
doors to closed position.

END OF SECTION  102113.19
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SECTION 102116
SOLID SURFACE SHOWER RECEPTORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. ​Solid surface shower receptors ​.

1.02 RELATED REQUIREMENTS

A. Section ​066100 ​:  ​Solid surface shower surrounds ​.

1.03 REFERENCE STANDARDS

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  ​Manufacturer;s printed product data for each type of shower receptor specified ​.

C. Shop Drawings:  Indicate ​Custom size and field verified openings ​.

D. Samples:  Two samples, 1.5 by 3 inches in size, indicating color and texture.

E. Manufacturer's Instructions:  Indicate ​Printed installation instructions for shower receptors. ​.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Specimen warranty.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

C. Documents at Project Site:  Maintain at project site one copy of ​manufacturer's instructions and
shop drawings ​.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened factory packaging.

B. Inspect materials at delivery to assure that specified products have been received.

C. Store ​in original packaging away from direct sunlight, ​ ​under cover and elevated above grade ​.

1.07 FIELD CONDITIONS

A. Ambient Conditions:  Do not install materials before project is climate-controlled.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide ​10 year ​ manufacturer warranty for ​material and manufacturing
defects ​. Complete forms in ​Owner ​'s name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Substitutions:  See Section 016000 - Product Requirements.

B. Source Limitations:  Furnish products produced by single manufacturer and obtained from
single supplier.

2.02 ​SYSTEMS ​

A. Description:

B. Design Criteria:
1. Maximum receptor size shall be 30 square feet.  See plan drawings for dimensions.
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2. Slope to drain not to exceed 1:48.
3. Drain location:

a. Center Drain.
4. Threshold

a. Narrow Curb: 2 inches wide by 2-1/2 inches high nominal profile.
5. Water Barrier:

a. Double (with flange), 1/2 inch thick by 4-1/2 inch high water barrier with 1/4 inch thick
by 5-1/2 inch high flange.

2.03 MATERIALS

A. ​Material A ​: ​Basis of Design: Prism Solid Surface ​.
1. Shower Receptors:  shall be manufactured from polyester/acrylic blended resins with

natural filler material ​​​.
2. Color: As selected by Architect from manufacturer's standard options.

2.04 ACCESSORIES

A. ​Shower Drain ​:  ​Oaty number 42150, brass, no-caulk, drain with polished stainless steel
strainer.  Drain body is sealed to shower base with a fiber and rubber washer.  Drain is secured
to 2 inche, 40 DWV pipe with a mechanically compressed gasket that does not require
caulking.  Drain top to accommodate 4-1/4 inch Universal snap-tite strainer ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verification of Conditions: Verify that ​rough opening is sized to fit custom shower receptor ​.

3.02 PREPARATION

A. Surface Preparation:
1. Clean: Prior to installation, clean area to remove dust, debris and loose particles.

3.03 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. ​Install components plumb and level, scribe adjacent finishes, in accordance with approved
shop drawings and recommended installation instructions ​.

3.04 CLEANING

A. Clean ​at completion of the installation.  Clean surfaces in accordance with the Manufacturer's
solid surface clean-up and maintenance instructions ​.

3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals for additional submittals.

3.06 PROTECTION

A. Protect installed ​shower receptors ​ from subsequent construction operations.

B. Do not permit traffic over unprotected floor surface.

END OF SECTION  102116
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SECTION 102600
WALL AND DOOR PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

1.02 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate ​physical dimensions, features, and wall mounting brackets with
mounted measurements ​.

C. Shop Drawings:  Include plans, elevation, sections, and attachment details. ​​

D. Manufacturer's Instructions:  Indicate special procedures, perimeter conditions requiring special
attention ​​.

E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

F. Maintenance Data:  Manufacturer's instructions for care and cleaning of each type of product.
 Include information about both recommended and potentially detrimental cleaning materials
and methods.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Deliver wall and door protection items in original, undamaged protective packaging.  Label
items to designate installation locations.

B. Protect work from moisture damage.

C. Protect work from UV light damage.

D. Do not deliver products to project site until areas for storage and installation are fully enclosed,
and interior temperature and humidity are in compliance with manufacturer's recommendations
for each type of item.

E. Store products in either horizontal or vertical position, in compliance with manufacturer's
instructions.

1.04 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 5-year manufacturer warranty for metal crash rails. Complete
forms in Owner's name and register with manufacturer.
1. Failures include, but are not limited to, the following:

a. Structural failures or internal connection failures.
b. Deterioration of materials beyond that expected of normal use, as intended by

manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ​Corner Guards ​:
1. Construction Specialties, Inc ​​:  www.c-sgroup.com/#sle.
2. Inpro ​​:  www.inprocorp.com/#sle.
3. Koroseal Interior Products ​​:  www.koroseal.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

2.02 PRODUCT TYPES

A. Corner Guards - Surface Mounted:
1. Material:  Type 430 stainless steel, No. 4 finish, 16 gauge thick.
2. Width of Wings:  1-1/2 inch.
3. Corner:  Square.
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4. Color:  ​As indicated ​.
5. Length:  One piece.

B. Adhesives and Primers:  As recommended by manufacturer.

2.03 FABRICATION

A. Fabricate components with tight joints, corners and seams.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.

B. Verify that substrate surfaces for adhered items are clean and smooth.
1. Test painted or wall covering surfaces for adhesion in inconspicuous area, as

recommended by manufacturer.  Follow adhesive manufacturer's recommendations for
remedial measures at locations and/or application conditions where adhesion test's results
are unsatisfactory.

C. Start of installation constitutes acceptance of project conditions.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions, level and plumb, secured
rigidly in position to supporting construction.

B. Position corner guard 4 inches (102 mm) above finished floor to finished ceiling

3.03 TOLERANCES

A. Maximum Variation From Required Height:  1/4 inch (6 mm).

3.04 CLEANING

A. See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

B. Clean wall and door protection items of excess adhesive, dust, dirt, and other contaminants.

END OF SECTION  102600



Salina Fire Station 4

Toilet, Bath, and Laundry
Accessories

102800 - 1 

SECTION 102800
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Commercial toilet accessories.

B. Commercial shower and bath accessories.

C. Utility room accessories.

1.02 RELATED REQUIREMENTS

A. Section 088300 - Mirrors:  Other mirrors.

B. Section 224000 - Plumbing Fixtures:  Under-lavatory pipe and supply covers.

1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

C. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2022.

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

E. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

F. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium; 2017 (Reapproved 2022).

G. ASTM C1036 - Standard Specification for Flat Glass; 2021.

H. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of ​internal wall reinforcement ​ to receive anchor
attachments.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit data on accessories describing size, finish, details of function, and
attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Commercial Toilet, Shower, and Bath Accessories:
1. American Specialties, Inc ​​: www.americanspecialties.com/#sle.
2. Bradley Corporation ​​: www.bradleycorp.com/#sle.
3. Bobrick.
4. Substitutions:  Section 016000 - Product Requirements.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets with flat surfaces.

B. Keys:  Provide ​four ​ keys for each accessory to ​Owner ​​; master key lockable accessories ​.
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C. Stainless Steel Sheet:  ASTM A666, Type 304.

D. Stainless Steel Tubing:  ASTM A269/A269M, Grade TP304 or TP316.

E. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with
G90/Z275 coating.

F. Mirror Glass:  Tempered safety glass, ASTM C1048; and ASTM C1036 Type I, Class 1, Quality
Q2, with silvering as required.

G. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B456, SC 2, polished finish, unless otherwise noted.

C. Galvanizing for Items Other than Sheet:  Comply with ASTM A123/A123M; galvanize ferrous
metal and fastening devices.

2.04 COMMERCIAL TOILET ACCESSORIES

A. T9: Toilet Paper Dispenser:  Double roll, surface mounted, for coreless type rolls.
1. Products:

a. ​Basis of Design: Bradley 5402, Box-type toilet tissue dispenser ​.
b. Substitutions:  Section 016000 - Product Requirements.

B. T12: Paper Towel Dispenser:  Folded paper type, stainless steel, surface-mounted, with
viewing slots on sides as refill indicator and tumbler lock.
1. Capacity:  ​400 C-fold ​ minimum.
2. Products:

a. ​Basis of Design: Bradley, 250-15, surface-mounted paper towel dispenser ​.
b. Substitutions:  Section 016000 - Product Requirements.

C. T7: Automated Soap Dispenser:  Liquid soap dispenser, wall-mounted, with stainless steel
cover and window to gauge soap level, tumbler lock.
1. Minimum Capacity:  27 ounces.
2. Products:

a. Substitutions:  Section 016000 - Product Requirements.

D. T4: Mirrors:  Stainless steel framed, 1/4 inch (6 mm) thick tempered safety glass; ASTM C1048.
1. Size: ​18 by 36 inch ​.
2. Frame:  0.05 inch (1.3 mm)angle shapes, with mitered and welded and ground corners,

and tamperproof hanging system; satin finish.
3. Backing:  Full-mirror sized, minimum 0.03 inch (0.8 mm) galvanized steel sheet and

nonabsorptive filler material.
4. Products:

a. Basis of Design: Bradley, 781-18362, channel-framed mirror.
b. Substitutions:  Section 016000 - Product Requirements.

E. T1, T2, T3: Grab Bars: Stainless steel, ​peened ​ surface.
1. Heavy Duty Grab Bars: Floor supports are not acceptable.

a. Push/Pull Point Load:  Minimum 1000 pound-force (4448.2 N), minimum.
b. Dimensions:  1-1/2 inch (38 mm) outside diameter, minimum 0.125 inch (3.17 mm)

wall thickness, exposed flange mounting, 1-1/2 inch (38 mm) clearance between wall
and inside of grab bar.

c. Length and Configuration:  As indicated on drawings.
d. Products:

1) ​Basis of Design: Bradley 812 series grab bars ​.
2) Substitutions:  Section 016000 - Product Requirements.

F. T30: Coat Hook:  Heavy-duty stainless steel, ​single-prong ​, ​rectangular-shaped ​ bracket and
backplate for concealed attachment, ​satin ​ finish.
1. Products:
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a. ​​Basis of Design: Bradley, 9114 single wall hook ​​.
b. Substitutions:  ​Section 016000 - Product Requirements ​.

2.05 COMMERCIAL SHOWER AND BATH ACCESSORIES

A. T13 - Shower Curtain Rod:  Stainless steel tube, 1-1/4 inch (32 mm) outside diameter, 0.04
inch (1.0 mm) wall thickness, satin-finished, with 3 inch (75 mm) outside diameter, minimum
0.04 inch (1.0 mm) thick satin-finished stainless steel flanges, for concealed mounting.
1. Products:

a. ​Basis of Design: Bradley, 9539 series shower curtain rod ​.
b. Substitutions:  Section 016000 - Product Requirements.

B. T15: Shower Curtain:
1. Material:  InPro Shield Fabric, 0.008 inch (0.2 mm) thick, with antibacterial treatment,

flameproof and stain-resistant.
2. Material:  ​Polyester ​, machine washable, and mildew-resistant.
3. Grommets:  Stainless steel; pierced through top hem on 6 inch (150 mm) centers.
4. Color:  ​InPro, Follow Me: Oyster ​.
5. T14: Shower Curtain Hooks:  Chrome-plated or stainless steel spring wire designed for

snap closure.
a. Stainless steel w/ rollers.

6. Products:
a. Substitutions:  Section 016000 - Product Requirements.

C. T5: Robe Hook:  Heavy-duty stainless steel, double-prong, rectangular-shaped bracket and
backplate for concealed attachment, satin finish.
1. Products:

a. ​Basis of Design: Bradley, 9124 double wall hook ​.
b. Substitutions: Section 016000 - Product Requirements.

D. T36: LED Mirrors:  Frameless, 0.19 inch thick safety mirros with 0.14 mm PVC film backer with
frosted sandblasing
1. Size:  ​​24 by 36 inch ​​.
2. Backing:  Extruded aluminum channel with mounting holes.
3. Power requirements: 100-277V / 50/60 HZ / 100W max / 1.3 A max.
4. Products:

a. ​Basis of Design: Bobrick, D-169, LED sidelit mirror ​.
b. Substitutions:  ​Section 016000 - Product Requirements ​.

E. T8: Toilet Paper Dispenser: ​Single ​ roll, surface mounted bracket type, ​stainless steel ​​​.
1. Products:

a. ​​Basis of Design: Bradley, 5084, Toilet tissue dispenser ​​.
b. Substitutions: ​​Section 016000 - Product Requirements ​​.

2.06 UTILITY ROOM ACCESSORIES

A. T29 - Mop and Broom Holder: 0.05 inch (1.3 mm) thick stainless steel, Type 304, hat-shaped
channel.
1. Holders:  Three spring-loaded rubber cam holders.
2. Length: ​24 inches (610 mm) ​.
3. Products:

a. ​Basis of Design: Bradley, 9953 mop and broom holder ​.
b. Substitutions:  016000 - Product Requirements.

END OF SECTION  102800



Salina Fire Station 4

TURNOUT GEAR LOCKERS –
WALL MOUNTED

105030 - 1 

SECTION 105030
TURNOUT GEAR LOCKERS – WALL MOUNTED

PART 1 GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section Includes:
1. Design, fabrication and installation of wall mounted turnout gear lockers as specified

herein.

B. Related Section:
1. Section 105113, "Metal Lockers".

1.03 SUBMITTALS

A. Product Data:  Submit manufacturer’s product data and installation instructions.

B. Shop Drawings:  Submit manufacturer’s shop drawings for each individual run of lockers.

C. Samples:  Submit manufacturer’s standard color samples.

D. Owner’s Manual:  Provide maintenance manual at closeout.

E. Warranty:  Submit manufacturer’s standard warranty.

1.04 QUALITY ASSURANCE

A. Manufacturer shall have a minimum of five years’ experience in the direct manufacture of
lockers.

B. Installer shall have experience in locker installation.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Delivery:  Deliver materials to site in manufacturer’s original, unopened containers with labels
identifying product and manufacturer’s name.

B. Storage:  Store materials in a clean dry area.

C. Handling:  Protect materials and finish during installation and handling to prevent damage.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. Basis of Design: Mid-Minnesota Wire (GearGrid Product Line), or approved equal.

2.02 TURNOUT GEAR LOCKERS – WALL MOUNTED

A. Model:  Basis of Design: GEARGRID Wall Mounted Storage System.

B. Locker Sizes:
1. Overall dimensions – 72” high x 24” wide x 24” deep.

C. Construction:  Units shall be welded at all applicable joints.  Forming of metal shall be
completed by standard cold-formed operations.  Use of fasteners will only be required to allow
for knock-down shipping, securing units to mounting surface and on applicable accessories.

D. Vertical Dividers:
1. Outer Frames:  1.25” O.D. x 16 gauge wall thickness ASTM A513 steel tubing.
2. Inner Grid: 25” diameter ASTM 510 cold drawn steel wire resistance welded to a 3” square

patterns.

E. Back Panel:
1. Grid: 25” diameter ASTM 510 cold drawn steel wire resistance welded to a 3” square

pattern.

F. Shelves: (1) Top, (1) Bottom.  
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1. 0.25” diameter ASTM 510 cold drawn steel wire resistance welded and cold formed.  
2. Top shelf includes a 20 gauge steel bracket to accept a 2” x 16” name placard.

G. Apparel Hooks: (3) per opening.  
1. 0.25” diameter ASTM 510 cold drawn steel wire resistance welded and cold formed.

H. Hang Bar: Hang Bars must be manufactured to allow each locker user to install at their desired
height.
1. Hang Bars that span multiple locker openings are not acceptable.
2. Tube: 1.25”O.D. x 16 gauge 304 stainless steel tubing.

2.03 FINISH

A. General:  All system components excluding assembly and mounting hardware and stainless
steel components are to receive the standard finish.

B. Standard Finish:  Components to be cleaned using a phosphatized bath, clear water rinse and
electro-statically coated with a durable TGIC powder coating.

C. Color:  Red.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine areas to receive lockers.  Notify architect if areas are not acceptable. Do not begin
installation until unacceptable conditions have been corrected.

3.02 INSTALLATION

A. Install lockers in accordance with manufacturer’s instructions.

B. Use manufacturer’s hardware for assembly.

C. Anchor to mounting surface with proper hardware.

END OF SECTION  105030
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SECTION 105113
METAL LOCKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal lockers.

1.02 REFERENCE STANDARDS

A. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's published data on locker construction, sizes, and accessories.

C. Shop Drawings:  Indicate locker plan layout, ​numbering plan ​.

D. Samples:  Submit two samples ​3 by 6 inches (75 by 150 mm) ​ in size showing color and finish of
metal locker material.

E. Manufacturer's Installation Instructions:  Indicate component installation assembly.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Lockers:
1. Basis of Design: DeBourgh Manufacturing Co; First Responder Personnel Lockers:

 www.debourgh.com/#sle.
2. Lyon Workspace Products ​; Law Enforcement Gear Lockers ​:

 www.lyonworkspace.com/#sle.
3. Spacesaver Corporation ​; Freestyle ​:  www.spacesaver.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

2.02 LOCKER APPLICATIONS

A. First Responder Duty Lockers with drawer base - For private bunk rooms:  Metal lockers, free-
standing wardrobe unit with drawer base.
1. Wardrobe Unit:

a. Width:  ​​30 inches (762 mm) ​​.
b. Depth:  ​24 inches (610 mm) ​.
c. Height:  61 inches (1.549 m).

2. Configuration:  Single tier.
3. Fittings:  Size and configuration as indicated on drawings.

a. Upper and lower shelf.
b. Coat rod.
c. Hooks:  Four single prong.

4. Ventilation: Louvers at top and bottom of door panel.
5. Door Configuration:  ​​​Pair ​​​​​​, solid with standard horizontal louvers top and bottom ​​​.
6. Latching:  ​​​Three-point, Cremone latching, with padlockable turn handle ​​​.
7. Locking:  Padlock hasps, for padlocks provided by Owner.
8. Color:  To be selected from manufacturer's full range by Architect.

B. First Responder Duty Lockers - No drawer base - For dorm bunk room 126:  Metal lockers,
free-standing wardrobe unit.
1. Wardrobe Unit:

a. Depth:  ​​24 inches (610 mm) ​​.
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b. Height:  ​73 inches (1.854 m) ​.
2. Configuration:  ​Single tier ​.
3. Fittings:  Size and configuration as indicated on drawings.

a. Upper and lower shelf.
b. Coat rod.
c. Hooks:  ​Four ​ ​single prong ​.

4. Ventilation: Louvers at top and bottom of door panel.
5. Door Configuration:  ​​​Single ​​​​​​, solid with standard horizontal louvers top and bottom ​​​.
6. Latching:  ​​Three-point, Cremone latching, with padlockable turn handle ​​.
7. Locking:  ​Padlock hasps, for padlocks provided by Owner ​.
8. Color:  To be selected from manufacturer's full range by ​Architect ​​​.

2.03 METAL LOCKERS

A. Locker Case Construction:
1. Heavy-Duty, Welded Construction:  Made of formed and welded together sheet steel;

metal edges finished smooth without burrs; ​baked enamel or powder coat ​ finished inside
and out.
a. Assembly:  Do not use bolts, screws, or rivets to assemble locker bodies.
b. Locker Body Components: Formed and flanged from cold-rolled steel sheet of the

following type and minimum thicknesses:
1) Unperforated Steel Sheet:  Commercial Steel (CS), Type B, supplied for

exposed applications and complying with ASTM A1008/A1008M and the
following:
(a) Finish is baked, TGIC polyester powder coat with a minimum 2-3 mil

thickness
2) Body and Shelves:  18 gauge.
3) Backs:  18 gauge, 0.0478 inch (1.21 mm).

c. Frames:  Formed channel shape, welded and ground flush, welded to body, resilient
gaskets and latching for quiet operation.
1) Door Frame:  16 gauge, 0.0598 inch (1.52 mm), minimum.

d. Where ends or sides are exposed, provide flush panel closures.
e. Provide 19 gauge solid steel filler strips, painted to match lockers, where indicated or

required, securely attached to lockers.

B. Drawer Base with Bench:
1. Top, Bottom, Sides, Back, and Drawer:  ​18 gauge, 0.0478 inch (1.21 mm) ​ sheet steel.
2. Slides:  Steel, full extension arms, ball bearings; self-closing; capacity as recommended

by manufacturer for drawer height and width.
a. 200 pound minimum rating.

3. Integral self latching mechanism triggered by operation of wardrobe door.
4. Bench, continuous type: Mixed hardwood.
5. Drawer base to be fully assembled and attached to locker bottom at the factory.

C. Doors: 16 gauge steel, formed outer panel with double bends on both sides and a single bend
on top and bottom with 18 gauge steel formed stiffener panel.
1. Door Thickness:  16 gauge, 0.0598 inch (1.52 mm), minimum.
2. Form recess for operating handle and locking device.
3. 18 gauge stiffener runs top to bottom between ventilation. Stiffener is securely welded to

outer door to form a reinforced channel for additional strength and sound reduction when
closing door. Stiffener panel to cover a minimum of 1/3 of the width of the door and 2/3 of
the overall height.

D. Door Ventilation:
1.  Louvered doors with six louvers at the bottom only of the formed door providing 7%

ventilation per square inch of ventilated area.

E. Latches and Door Handles: Manufacturer's standard.
1. Latching:  Manufacturer's standard for locking arrangement selected.
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a. Three-Point/Three-Sided Cremone Latch.
1) Latching mechanism operated by a steel handle welded to a three-point

Cremone-type assembly.
2) Latching rods, 3/8 inch (9.5 mm) diameter, engage top and bottom edge of

locker frame. 3/16 inch (4.8 mm) thick center latch engages door jamb.

F. Cup, Pocket:  Manufacturer's standard, with integral pull, and recessed surface punched for
installation of lock, latch lift mechanism, and number plate.

G. Hinges:  Continuous piano hinge with powder coat finish to match locker color.

H. Sloped Top:  20 gauge, 0.0359 inch (0.91 mm), with closed ends.

I. Trim:  20 gauge, 0.0359 inch (0.91 mm).

J. Number Plates:  Provide oval shaped aluminum plates.  Form numbers of block font style, in
contrasting color.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Place and secure on prepared base.

C. Install lockers plumb and square.

D. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100
pounds (445 N).

E. Bolt adjoining locker units together to provide rigid installation.

F. Install end panels, filler panels, and sloped tops.

G. Install fittings if not factory installed.

H. Replace components that do not operate smoothly.

3.02 CLEANING

A. Clean locker interiors and exterior surfaces.

END OF SECTION  105113
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SECTION 105126
PLASTIC LOCKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid plastic lockers.

1.02 REFERENCE STANDARDS

A. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2024.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's published data on locker construction, sizes and accessories.

C. Shop Drawings:  Indicate locker plan layout, numbering plan and combination lock code.

D. Samples:  Submit two samples 3 by 3 inches in size, of each color scheduled.

E. Manufacturer's Installation Instructions:  Indicate component installation assembly.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Solid Plastic Lockers:
1. ​Basis of Design: Southwest Solutions Group, Spacesaver, day-use lockers ​.
2. Substitutions:  See Section 016000 - Product Requirements.

2.02 LOCKER APPLICATIONS

A. ​Day-use lockers ​:  Solid plastic lockers, ​recessed mounted ​.
1. Width:  ​12 inches (305 mm) ​.
2. Depth:  12 inches (305 mm).
3. Height:  72 inches (1830 mm).
4. Locker Configuration:  ​Five tier ​.
5. Fittings:  Size and configuration as indicated on drawings.
6. Locking:  Padlock hasps, for padlocks provided by Owner.

2.03 SOLID PLASTIC LOCKERS

A. Lockers:  Factory assembled, made of solid plastic panels, tested in accordance with NFPA
286, homogenous color throughout.
1. Material:  Solid high density polyethylene (HDPE).
2. Doors:  Full overlay without frame.

a. Doors on corridor side only, locker room side to be open.
3. Locker Body Construction:  ​Manufacturer's standard for selected product ​.
4. Provide filler strips where indicated, securely attached to lockers.
5. Door Color:  To be selected by Architect.
6. Body Color:  To match door color.

B. Component Thicknesses:
1. Doors:  1/2 inch (13 mm) minimum thickness.
2. Locker Body:  Tops, bottoms, backs, and shelves 3/8 inch (10 mm) minimum.
3. Toe Kick Plates:  1/2 inch (13 mm) minimum thickness.

C. Hinges:  Full height of locker, manufacturer's standard heavy duty type.

D. Number Plates:  Provide ​rectangular ​ shaped ​aluminum ​ plates.  Form ​numbers ​ ​____ inch (____
mm) ​ high of ​block ​ font style ​​, in contrasting color.

E. Locker Base:  Solid plastic base, 4 inches (102 mm) high, field assembled.
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PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Place and secure on prepared base.

C. Install lockers plumb and square.

D. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100
pounds (445 N).

E. Install ​filler panels ​.

F. Install fittings if not factory installed.

G. Replace components that do not operate smoothly.

3.02 CLEANING

A. Clean locker interiors and exterior surfaces.

END OF SECTION  105126
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SECTION 122400
WINDOW SHADES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior manual roller shades.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Concealed wood blocking for attachment of headrail
brackets.

1.03 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

B. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2023,
with Errata.

C. WCMA A100.1 - Standard for Safety of Window Covering Products; 2022.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequencing:
1. Do not fabricate shades until field dimensions for each opening have been taken with field

conditions in place.
2. Do not install shades until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

C. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

D. Verification Samples:  Minimum size 6 inches (150 mm) square, representing actual materials,
color and pattern.

E. Manufacturer's Instructions:  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

F. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of shop drawings.

G. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of this type with minimum ​five ​
years of ​ documented ​ experience with shading systems of similar size and type.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.

1.08 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.
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1.09 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:
1. Shade Hardware:  ​____ years ​.
2. Fabric:  ​10 years ​.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interior Manually Operated Roller Shades:
1. Basis of Design: Draper, Inc; Clutch Operated FlexShade:  www.draperinc.com/#sle.
2. Hunter Douglas Architectural; RB500 Manual Roller Shades:

 www.hunterdouglasarchitectural.com/#sle.
3. MechoShade Systems LLC; Mecho/7 System:  www.mechoshade.com/#sle.

B. Source Limitations:  Furnish products produced by a single manufacturer and obtained from a
single supplier.

2.02 ROLLER SHADES

A. General:
1. Provide shade system components that are easy to remove or adjust without removal of

mounted shade brackets.
2. Provide shade system that operates smoothly when shades are raised or lowered.

B. Interior Roller Shades - Basis of Design:  Draper, Inc; Clutch Operated FlexShade:
 www.draperinc.com/#sle.
1. Description:  Single roller, manually operated fabric window shade system complete with

mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.
a. Mounting:  Wall mounted.

2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to
accommodate shade fabric roll-up size and weight.

3. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.
a. Material:  Extruded aluminum or steel, with wall thickness and material selected by

manufacturer.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
4. Hembars:  Designed to maintain bottom of shade straight and flat, selected from

manufacturer's standard options.
5. Manual Operation:

a. Clutch Operator:  Manufacturer's standard material and design, permanently
lubricated.

b. Drive Chain:  Continuous loop, stainless steel, beaded ball chain, 95 lb (43 kg)
minimum breaking strength; comply with WCMA A100.1. Provide upper and lower
limit stops.

c. Chain Retainer:
1) Chain tensioning device complying with WCMA A100.1.

6. Accessories:
a. Light Gap Reduction Channels:  Provide extruded aluminum channels to reduce light

leakage at sides of shades.
1) Style:  ​For RS2 only ​.

b. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable
to mounting end caps, without exposed fasteners; clear anodized finish.
1) Color:  Black.

c. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.
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2.03 SHADE FABRIC

A. Fabric ​ - Type RS1 ​: Nonflammable, color-fast, impervious to heat and moisture, and able to
retain its shape under normal operation.
1. Manufacturers:

a. Phifer, Inc; Style 2410 3%:  www.phifer.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

2. Material: ​Vinyl coated fiberglass ​.
3. Performance Requirements:

a. Flammability:  Pass NFPA 701 large and small tests.
b. Fungal Resistance:  No growth when tested according to ASTM G21.

4. Openness Factor: ​3 percent ​.
5. Roll Width: ​96 inches (2438 mm) ​.
6. Color:  As selected by Architect from manufacturer’s full range of colors.

B. Fabric - Type RS2: Nonflammable, color-fast, impervious to heat and moisture, and able to
retain its shape under normal operation.
1. Manufacturers:

a. Phifer, Inc; SheerWeave SW7100RD blackout:  www.phifer.com/#sle.
b. Substitutions: See Section016000-Product Requirements.

2. Material: Vinyl coated fiberglass.
3. Performance Requirements:

a. Flammability: Pass NFPA 701 large and small tests.
b. Fungal Resistance: No growth when tested according to ASTM G21.

4. Openness Factor: 0 percent; blackout
5. Roll Width: ​​126 inches (3200 mm) ​​.
6. Color:  As selected by ​Architect ​ from manufacturer’s full range of colors.

2.04 ROLLER SHADE FABRICATION

A. Field measure finished openings prior to ordering or fabrication.

B. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.
1. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch (13 mm) space between

bottom bar and window stool.
2. Horizontal Dimensions - Outside Mounting:  Cover window frames, trim, and casings

completely.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.

B. Start of installation shall be considered acceptance of substrates.

3.02 PREPARATION

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

B. Coordinate with window installation and placement of concealed blocking to support shades.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

B. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no
telescoping of shade fabric.  Ensure smooth shade operation.

3.04 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.

B. Replace shades that cannot be cleaned to "like new" condition.
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3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

3.06 PROTECTION

A. Protect installed products from subsequent construction operations.

B. Touch-up, repair, or replace damaged products before Substantial Completion.

END OF SECTION  122400
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SECTION 123553.13
METAL LABORATORY CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Standard and custom metal cabinets and cabinet hardware.

B. Tables.

C. Wall shelving.

D. Countertops.

1.02 REFERENCE STANDARDS

A. ASTM A513/A513M - Standard Specification for Electric-Resistance-Welded Carbon and Alloy
Steel Mechanical Tubing; 2020a.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

C. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

E. ASTM D522/D522M - Standard Test Methods for Mandrel Bend Test of Attached Organic
Coatings; 2017 (Reapproved 2021).

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

G. SEFA 2 - Installations; 2010.

H. SEFA 3 - Laboratory Work Surfaces; 2020.

I. SEFA 7 - Laboratory Fixtures; 2021.

J. SEFA 8M - Laboratory Grade Metal Casework; 2020.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate installation of casework with related items.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Details of materials, component dimensions and configurations, construction
details, joint details, attachments; manufacturer's catalog literature on hardware and keying,
accessories, and service fittings, if any.

C. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,
elevations, and cross sections. Include rough-in and ​anchors ​ placement dimensions and
tolerances, clearances required, and utility locations, if any. ​​

D. Test Reports:  Independent laboratory reports showing compliance with chemical and physical
resistance requirements for casework finish.

E. Maintenance Data:  Manufacturer's recommendations for care and cleaning.

F. Finish touch-up kit for each type and color of materials provided.

1.05 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience and approved by
manufacturer.



Salina Fire Station 4

Metal Laboratory Casework 123553.13 - 2 

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect items provided by this section, including finished surfaces and hardware items during
handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 5-year warranty against defects. Complete forms in Owner's
name and register with manufacturer.  Covered defects include, but are not limited to:
1. Ruptured, cracked, or stained finish coating.
2. Discoloration, or lack of finish integrity.
3. Cracking or peeling of finish.
4. Weld or any other structural failure.
5. Failure of hardware.

PART 2  PRODUCTS

2.01 METAL LABORATORY CASEWORK

A. Casework:  Die-formed metal sheet; each unit self-contained and not dependent on adjacent
units or building structure for rigidity; factory-fabricated, factory-assembled, and factory-
finished.
1. Structural Performance:  In addition to the requirements of SEFA 3, SEFA 7 and SEFA

8M, provide components that safely support the following minimum loads, without
deformation or damage:
a. Tables:  300 pounds (136 kg) on four legs with .

2. Corners and Joints:  Without gaps or inaccessible spaces or areas where dirt or moisture
could accumulate.

3. Edges and Seams:  Smooth.  Form counter tops and shelves from continuous type 304
stailess steel sheets.

4. Backsplahs: 4 inches.
5. Shelf Edges:  Turned down 1.5 inches ​ on all sides.
6. Welding:  Electric spot welded; joints ground smooth and flush.
7. Stainless Steel Finish:  ​​No.4, brushed ​​ finish.
8. Separation:  Use bituminous paint or non-conductive tape to coat metal surfaces in

contact with cementitious materials, and to separate dissimilar metals.

B. Tables:  Include ​fixed ​ height units.
1. Fixed Height Table Construction:  Manufacturer's standard, with manufacturer's standard

material countertops, unless noted otherwise.
a. Table Bracing:  Removable tube members, in size standard with the manufacturer,

installed between legs in manufacturer's standard configuration. Removable bracing
designed to be mechanically fixed to concealed U-shaped mounting tabs that are
integral with each leg.

b. 3/8 inch (10 mm) leveling devices.
2. Accessory Components:  Manufacturer's standard.

a. Storage and Display Components:  Sizes and configurations indicated on drawings.
1) Bottom shelf.

3. Primary Materials:  Manufacturer's standard for each component.
a. Tubing: 1-5/8 inch stainless steel, ASTM A513/A513M.
b. Sheet Metal:  Cold-rolled steel, ASTM A1008/A1008M.
c. Metal Finish Color:  ​Brushed stainless steel. ​.

4. Products:
a. ​Basis of Design: Uline Deluxe stainless steel worktable with backsplash and bottom

shelf; H-6916, 48 inches wide by 30 inches deep by 35 inches tall ​.
b. Substitutions:  See Section 016000 - Product Requirements.

C. Wall Shelving:  At locations indicated.
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1. Adjustable Shelf Supports:  Standard back-mounted system using single-slotted surface
mounted stainless steel shelf standards, in lengths indicated, with coordinated
cantilevered shelf brackets, No.4 finish, designed for nominal 1 inch (25 mm) spacing
adjustments.

2. Shelves: 18 gauge 1 inch thick type 304 stainless steel shelves with 2 inch high integrated
backsplash in lengths indicated.
a. Depth: As indicated on drawings.

3. Products:
a. Basis of Design:

1) Shelves:  Stainless Supply, stainless steelk shelving, solid with backsplash, 304,
#4 brushed stainless steel.

2) Uprights: Stainless Supply, single slotted uprights, 304, #4 brushed stainless
steel.

3) Adjustable Bracket: Stainless Supply, adjustable bracket, 304, #4 brushed
stainles steel.

2.02 COUNTERTOPS

A. Countertops:
1. Stainless Steel Countertops:  , Type 304, stainless steel sheet; 16 gauge, 0.0625 inch

(1.59 mm) nominal sheet thickness.
a. Finish:  4B satin brushed finish.
b. Exposed Edge Shape:  Straight turndown with return; 1-1/2 inch (38 mm) high face,

1/2 inch (12 mm) return to face of case; reinforced with hardwood or steel.
c. Back and End Splashes:  Same material; welded 1/4 inch (6 mm) radius coved joint

to countertop; square top edge with 1 inch (25 mm) wide top surface and minimum
1/2 inch (12 mm) turndown.

2.03 MATERIALS

A. Sheet Steel:  High-strength low-alloy, cold rolled and leveled unfinished steel sheet, ASTM
A1008/A1008M, Class 1 (matte) finish.

B. Stainless Steel Sheet:  ASTM A666, Type 304.

2.04 FINISHES

A. Sheet Steel Finish:  Having chemical resistance equal to Level 0 (no change) or Level 1 (slight
change of gloss or slight discoloration) according to SEFA 8M. Test applied finishes using
procedures specified in ASTM D522/D522M.
1. Coating Type, New Casework:  Baked on epoxy; minimum two coats.
2. Color:  As selected from manufacturer's standard selection.
3. Preparation:  Degrease and phosphate etch, and prime.

B. Stainless Steel Finish:  No.4, brushed finish.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of support framing and anchors.

B. Verify that service connections are correctly located and of proper characteristics.

3.02 INSTALLATION

A. Perform installation in accordance with manufacturer's instructions and with SEFA 2.

B. Use anchoring devices to suit conditions and substrate materials encountered.  Use concealed
fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure, with no
distortion.

D. Separate dissimilar metals to prevent galvanic action.

E. Replace units that are damaged, including those that have damaged finishes.
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F. Countertops:  Install countertops in one true plane, with ends abutting at hairline joints, and no
raised edges.

3.03 CLEANING

A. Clean casework and other installed surfaces thoroughly.

3.04 PROTECTION

A. Do not permit finished casework to be exposed to continued construction activity.

B. Protect casework and countertops from ongoing construction activities.  Prevent installers from
standing on or storing tools and materials on casework or countertops.

C. Repair damage that occurs prior to Date of Substantial Completion, including finishes, using
methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

END OF SECTION  123553.13
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SECTION 123600
COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for architectural cabinet work.

B. Wall panels for architectural cabinet work.

C. Wall-hung counters and vanity tops.

1.02 REFERENCE STANDARDS

A. AWI (QCP) - Quality Certification Program; Current Edition.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

D. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

E. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material; 2013.

F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

G. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2024.

H. NSI (DSDM) - Dimensional Stone Design Manual, Version VIII; 2016.

I. PS 1 - Structural Plywood; 2023.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

D. Verification Samples:  For each finish product specified, minimum size 6 inches (150 mm)
square, representing actual product, color, and patterns.

E. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

F. Installation Instructions:  Manufacturer's installation instructions and recommendations.

G. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and
repair of countertop surfaces.

1.04 QUALITY ASSURANCE

A. Fabricator Qualifications:  Natural Stone Institute (NSI) Accredited Natural Stone Fabricator;
www.naturalstoneinstitute.org/#sle.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.06 FIELD CONDITIONS

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

PART 2  PRODUCTS

2.01 COUNTERTOPS

A. Quality Standard:  ​Premium Grade ​, in accordance with ​AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS) ​, unless noted otherwise.

B. Solid Surfacing Window Sills:  Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Flat Sheet Thickness:  1/2 inch (12 mm), minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
a. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.

3. Other Components Thickness:  1/2 inch (12 mm), minimum.

C. Natural Quartz and Resin Composite Countertops:  Sheet or slab of natural quartz and plastic
resin over continuous substrate.
1. Flat Sheet Thickness:  3 cm, minimum.
2. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthophthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard stone
fabrication tools; no surface coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Basis of Design: Cambria Company LLC; ____:  www.cambriausa.com/#sle.
2) Substitutions:  See Section 016000 - Product Requirements.

b. Factory fabricate components to the greatest extent practical in sizes and shapes
indicated; comply with NSI (DSDM).

c. Finish on Exposed Surfaces:  Polished.
d. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  3/4 inch (19 mm), minimum.
4. Exposed Edge Treatment:  Built up to minimum ​1-1/4 inch (32 mm) ​ thick; ​square edge ​​​.
5. Back and End Splashes:  Same sheet material, square top; minimum 4 inches (102 mm)

high.
6. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section

11 - Countertops, Premium Grade.

D. Natural Quartz and Resin Composite Wall Panels:  Sheet or slab of natural quartz and plastic
resin over continuous substrate.
1. Flat Sheet Thickness:  1 cm thick.
2. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthopthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard stone
fabrication tools; no surface coating; color and pattern consistent throughout thickness.
a. Factory fabricate components to the greatest extent practical in sizes and shapes

indicated; comply with NSI (DSDM).
b. Finish on Exposed Surfaces:  Polished.
c. Color and Pattern:  As indicated on drawings.

2.02 MATERIALS

A. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch (19 mm) thick; join lengths using metal splines.

B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

C. Joint Sealant:  ​Mildew-resistant silicone ​ sealant, ​clear ​.
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2.03 ACCESSORIES

A. Fixed Top-Mounted Countertop Support Brackets:
1. Material:  Steel.
2. Finish:  Manufacturer's standard, factory-applied, textured powder coat.
3. Color:  Black.
4. Products:

a. Centerline Brackets; Front Mounting Countertop Support:
 www.countertopbracket.com/#sle.

2.04 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch (25 mm) except where top butts

against cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise
indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches (102 mm), unless otherwise indicated.

C. Wall-Mounted Counters:  Provide skirts, aprons, brackets, and braces as indicated on
drawings, finished to match.

PART 3  EXECUTION

3.01 EXAMINATION

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

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.

B. Seal joint between back/end splashes and vertical surfaces.

3.04 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet (3 mm in 3 m), maximum.

B. Offset From Wall, Countertops:  1/8 inch (3 mm) maximum; 1/16 inch (1.5 mm) minimum.

C. Field Joints:  1/8 inch (3 mm) wide, maximum.

3.05 CLEANING

A. Clean countertops surfaces thoroughly.

3.06 PROTECTION

A. Protect installed products until completion of project.
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B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  123600
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SECTION 210010 – FIRE SUPPRESSION PROVISIONS
210010 FIRE SUPPRESSION PROVISIONS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of the 
Contract, including General and Supplementary Conditions and all other Division Specification Sections, apply 
to work of this section.  All preceding and following sections of this specification division are applicable to the 
Sprinkler Contractor, all sub-contractors, and all material suppliers.

1.2. SCOPE OF WORK

A. This DIVISION requires the furnishing and installing of complete functioning Sprinkler systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities.

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation.

C. Refer to Architectural, Structural, Mechanical, Electrical and Plumbing Drawings and all other contract 
documents and to relevant equipment drawings and shop drawings to determine the extent of clear spaces and 
make all offsets required to clear equipment, beams and other structural members to facilitate concealing piping 
in the manner anticipated in the design.  

1.3. SPECIFICATION FORM AND DEFINITIONS 

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com.

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work.

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.  

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to.

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to.

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to.

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work.

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc.
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative.
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings.

1.4. QUALIFICATIONS

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid. 

1.5. LOCAL CONDITIONS

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation.

1.6. CONTRACT CHANGES

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.   
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1.7. LOCATIONS AND INTERFERENCES

A. Locations of equipment, piping and other sprinkler work are indicated diagrammatically by the drawings.  The 
Contractor shall determine the exact locations on site, subject to structural conditions, work of other Contractors, 
and access requirements for installation and maintenance to approval of Architect-Engineer.  Provide additional 
piping and ductwork offsets as required at no additional cost.               

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer.

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work.

D. Do not scale drawings for dimensions.  Contractor shall accurately layout work from the dimensions indicted on 
the Architectural drawings unless they are found to be in error.

1.8. PERFORMANCE

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division.

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of sprinkler systems by Owner.

1.9. WARRANTY

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense.

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications.

1.10. ALTERNATES

A. Refer to General Requirements for descriptions of any alternates that may be included.

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required.

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage.

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided.

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement.

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.  

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum. 

G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering other 
elements of this project, including adjustments in sprinkler or electrical service requirements necessary to 
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accommodate such substitution.
H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 

for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit.

1.12. ELECTRONIC PLAN FILES

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files.

1.13. OPENINGS, ACCESS PANELS AND SLEEVES

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements.

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades.

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in.

1.15. EXTENT OF CONTRACT WORK

A. Provide sprinkler systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation, code compliance and completion of sprinkler systems.  In no case 
will claims for “Extra Work” be allowed for work about which Contractor could have been informed before bids 
were taken.

B. Contractor shall become familiar with equipment provided by other contractors that require sprinkler connections 
and controls.

C. Electrical work required to install, monitor and control sprinkler systems and equipment, which is not shown on 
plans or specified under Division 26, shall be included in Contractor’s base bid proposal.

D. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Sprinkler Contractor at no cost 
to Owner or Architect-Engineer.

E. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of sprinkler and electrical equipment are made to attain intended 
control sequences and system operation.

F. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the maintenance 
manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field wiring of 
components and controls.  Control devices and field wiring to be provided by Electrical Contractor shall be 
clearly indicated by notation and drawing symbols on wiring diagrams.

G. Contractor shall obtain complete electrical data on sprinkler shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of sprinkler 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract.

1.16. WORK NOT INCLUDED IN CONTRACT

A. Consult Division 26 of specifications for work to be provided by Electrical Contractor in conjunction with 
installation of sprinkler equipment.

1.17. CODES, RULES AND REGULATIONS

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.  

B. Conform to latest editions and supplements of following codes, standards or recommended practices.
C. BUILDING CODES:
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1. International Codes (Latest adopted version of applicable codes)

D. SAFETY CODES:

1. National Electrical Safety Code Handbook H30 - National Bureau of Standards.
2. Occupational Safety and Health Standard (OSHA) - Department of Labor.

E. NATIONAL FIRE CODES:

1. NFPA No. 13 Standard for the installation of Sprinkler Systems
2. NFPA No. 14 Standard for the installation of Standpipe and Hose Systems
3. NFPA No. 70 National Electrical Code
4. NFPA No. 101 Life Safety Code

F. UNDERWRITERS LABORATORIES INC:

1. All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL.

G. MISCELLANEOUS CODES:

1. ANSI A117.1 - Handicapped Accessibility       
2. Americans with Disabilities Act (ADA)

1.18. STANDARDS

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work.

1.19. PERMITS/FEES

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection.

B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company.

PART 2 - PRODUCTS

2.1. Not Used

PART 3 - EXECUTION

3.1. SUBMITTALS

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section.

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal.

1. Submittals shall be furnished in an Adobe PDF format.
2. Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal.

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files.

3. Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements).

4. Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans.
5. Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address.

6. Where equipment submitted does not appear in base specifications or specified equivalent, mark 
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submittals with applicable alternate numbers, change order number or letters of authorization.
7. All submittals on materials and equipment listed by UL shall indicate UL approval on submittal.

C. Contractor review:

1. Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal.

2. No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review. 

3. Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout.

D. Review Schedule:

1. The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required.

2. Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred.

3. Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price.

4. Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility.

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work.

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications.

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed.

H. Coordination

1. After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (e.g., Plumbing, Mechanical, Electrical, Controls, etc.) that will interface with installation.  
Each other contractor shall review the submittal for coordination and return a stamped submittal 
indicating they have reviewed the submittal for coordination purposes.

3.2. SHOP DRAWINGS

A. Shop drawings shall meet all of the above requirements for submittals.
B. Contractor shall submit Adobe PDF sets of all fabrication drawings. Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid.
C. No work shall be fabricated until Architect-Engineer’s review has been obtained. 
D. Sprinkler shop drawings for main entrance and detailed areas shall be a minimum of 1/4” scale.  Drawings shall 

show details of the following:  Plans, elevations above finished floor, sections, components, and attachments to 
other work.  Sprinkler layout indicating sizes on plans, fittings, penetrations through fire-rated and other 
partitions, hangers and supports, including methods for building attachment, vibration isolation, and any required 
seismic restraints.  

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS)

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
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parts lists for equipment provided.  Equipment manufacturer shall prepare instructions.
B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 

the Owner and obtain a receipt for them upon completion of project.
C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  

Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain following:

1. Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined above.
2. Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals.
3. Complete installation, operating, maintenance instructions and parts lists for each item of equipment.
4. Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of sprinkler system.

D. Provide brochure bound in black vinyl three-ring binders with metal hinge.  Reinforce binding edge of each sheet 
of loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each 
brochure:

1. Project name and address.
2. Section of work covered by brochure, i.e., Fire Suppression.

3.4. RECORD DOCUMENTS

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer.

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner.

C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which fade 
shall not be used.

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents.

3.5. CLEANING UP

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean.

B. Contractor shall clean up all ductwork and equipment at the completion of the project.
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment and 

at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required.

3.6. WATERPROOFING 

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings.

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense.

3.7. CUTTING AND PATCHING

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Do not cut or drill through structural members including wall, floors, roofs, and supporting structure, without the 
Architect’s and Structural Engineer’s approval and in a manner approved by them.

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted.

C. Patching shall be by the contractors of the particular trade involved and shall meet approval of Architect-
Engineer.  Damage to building finishes, caused by installation of sprinkler work shall be repaired at Sprinkler 
Contractor’s expense to approval of Architect-Engineer.

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions. 

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
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Contractor at no cost to Owner.
C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 

fastening in all cases.
D. Provide indoor floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  

Sprinkler contractor shall form all pads; General contractor shall provide and place all concrete and reinforcing 
for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment.  Provide welded wire mesh in pad and tie pad to underlying 
concrete substrate.

E. Provide outdoor slab mounted equipment with 6” thick concrete pad.  Provide on an 8” based of crushed gravel 
or to match other concrete construction on the site.  Provide ½” rebar on 12” centers each way. Elevate top of 
pad at least 2” above surrounding grade.  Pad shall be a minimum of 18” wider and longer for large rooftop units 
and condensing unit and similar large equipment requiring service and maintenance. Smaller equipment shall 
be sized a minimum of 4” longer and wider unless specified or detailed otherwise.  Sprinkler contractor shall 
form all pads; General contractor shall provide and place all concrete and reinforcing for said pads.

F. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best-recognized practice.  Verify that structural 
members of buildings are adequate to support equipment and unless otherwise indicated on plans or specified, 
arrange for their inclusion and attachment to building structure.  Provide hangers with vibration isolators.  

G. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation.

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations.

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual.

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner.

3.10. FINAL CONSTRUCTION REVIEW

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-Engineer, 
that the work complies with the purpose and intent of the contract documents.  Respective Contractor shall 
provide labor, services, instruments or tools necessary for such demonstrations and tests.

END OF SECTION 210010



Salina Fire Station 4

BASIC FIRE SUPPRESSION 
MATERIALS AND METHODS

210011-1

SECTION 210011 – BASIC FIRE SUPPRESSION MATERIALS AND METHODS
210011 BASIC FIRE SUPPRESSION MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 210010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

PART 2 - PRODUCTS

2.1. MOTORS

A. Motors shall be installed in strict accordance with rules set forth by NEC and equipment manufacturer.
B. ELECTRIC MOTORS (Less than ½ HP)

1. Motors 1/3 horsepower and smaller shall be selected by manufacturer of driven equipment with motor 
speed and torque characteristics best suited for application.

2. Motors shall have a minimum service factor of 1.15 for open drip proof enclosure and 1.00 for totally 
enclosed motors.  Wherever applicable provide motors with cushion bases.  Motor enclosure shall be 
proper type required for operating environment.

3. Motors shall have a plus or minus 10% voltage tolerance and plus or minus 5% frequency tolerance.  
Motors shall operate satisfactorily in ambient temperature range of 0 degrees C (32°F) to 140°C (104°F) 
at altitudes below 3300 feet.

4. Provide motors with built-in thermal overload protection.  Motors readily accessible to operating 
personnel shall have manual reset protector.  All other shall have automatic reset protectors.

5. Motors shall have AFBMA standard double-shielded ball bearings sized for average life of at least 
100,000 hours under normal loading conditions.  Bearings housing shall have provisions for adding new 
lubricant without major disassembly and shall have seals to prevent entrance of foreign matter and 
leakage of bearing lubricant.

6. Motor bolts, screws and other external hardware shall be treated with corrosion resistant plating and 
motor enclosure prime painted with corrosion resistant metal primer finished with a durable machinery 
enamel.

7. Unless indicated otherwise motors shall be rated for continuous operation at 115, 200, or 277 volt single 
phase 60 hertz.  Where equipment manufacturer offers a choice provide permanent split capacitor 
motors in lieu of shaded pole motors.

8. Motor leads shall be marked throughout entire length for easy identification and terminate with brass or 
copper terminal lugs.  Motor shall have permanently attached nameplate with electrical characteristics 
and wiring connection diagram.

C. ELECTRIC MOTORS (1/2 HP and Larger)

1. Provide equipment requiring electric motors with NEMA Standard motors.  Shop drawings, submitted 
and equipment provided with electric motors shall include motor manufacturer, horsepower, voltage, full 
load amperes, NEMA design type, insulation class, shaft bearing type, mounting base type, and 
enclosure type.  To greatest extent possible motors for this project shall be by one manufacturer.

2. Motors shall conform to current NEMA Standard MG1.  Motor shall operate successfully without derating 
under the following conditions.

3. 40 degrees C (104°F) maximum ambient temperature, 3,300 ft. maximum altitude, voltage variations of 
plus or minus 10% of nameplate rating, frequency variations of plus or minus 5% of nameplate rating, 
combined voltage and frequency variation of plus or minus 10% total as long as frequency does not 
exceed plus or minus 5%.

4. Motors shall meet or exceed locked rotor (Starting) and breakdown (maximum) torques specified for the 
NEMA design rating.  Lock rotor currents shall not exceed NEMA maximum values for motor NEMA 
design rating.

5. Motor service factors shall be 1.15 for open drip proof motors and 1.00 for totally enclosed motors.
6. Unless indicated otherwise, motor insulation may be manufacturers standard for Class A, B or F provided 

that maximum permissible temperature for insulation is not exceeded when motor is operating at its 
service factor load in a 40 Degrees C (104°F) ambient.

7. Motor frame/HP relationship shall conform to current NEMA Standard for “T” frames.  Motors shall have 
antifriction ball or roller bearings sized for average life of at least 100,000 hours under normal v-belt 
loading conditions.  Bearings shall be AFBMA Standard and shield mounted ball bearings of ample 
capacity for motor rating.  Bearing housing shall have provisions for adding new lubricant and draining 
out old lubricant without major motor disassembly.  Bearing housing shall have seals to protect bearing 
from entrance of foreign matter and to prevent leakage of bearing lubricant.
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8. Conduit box mounting shall rotate to allow conduit entrance from top, bottom or either side.  Conduit 
holes shall conform to NEC Standards.

9. Motor leads shall have same insulation class as motor windings.  Leads shall be marked throughout 
entire length for easy identification and terminated with brass or copper terminal lugs.  Motor shall have 
permanently attached nameplate with electrical characteristics and wiring connection diagram.

10. Motor bolts, screws and other external hardware shall be treated with a corrosion resistant plating.  Motor 
enclosure shall be prime painted with corrosion resisting metal primer and finished with a durable 
machinery enamel paint.

11. Unless indicted otherwise motors shall be rated for continuous operation at rated voltage, three phase, 
60 hertz.  Motors shall be T-frame squirrel cage induction.  Type NEMA design B with Class B insulation.  
Motors shall be drip proof totally enclosed or explosion-proof as required by motor environment.

PART 3 - EXECUTION

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  Provide 
fuel, water, electricity, materials, labor and equipment required for tests.

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system.

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  Make 
repairs with new materials.

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure.
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken.
F. For test pressure schedules see Section 15100 of this specification.

3.2. TEST METHODS AND PRESSURES

A. Test methods and pressures shall be as follows:

1. Hydrostatic Test (Closed Systems):

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified.

2. Hydrostatic Test (Open System):

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint in 
building except uppermost 10 feet of system shall be submitted to at least 10-foot head of water.  
Water shall be held in system for 15 minutes before inspection starts.  System shall hold test 
pressure without leaks.

3. Pneumatic Test:

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 75 
PSI or 15% of operating pressure or whichever is greater.          

b. Allow at least 1 hour after test pressure has been applied before making initial test.
c. Curing test, completely isolate entire system from compressor or other sources of air pressure.

4. Pressure Relief and Safety Valve:

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications.

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature.

c. Items installed in systems without test tag attached will be rejected.

3.3. CLEANING OF SYSTEMS AND EQUIPMENT

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of piping 
and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific instructions 
are not provided clean equipment systems as follows:

3.4. MAINTENANCE OF SYSTEMS

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract.
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B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for final 
construction review.

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will need 
to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a one 
year supply as determine by Equipment Manufacturer’s recommendations.

3.5. PAINTING OF MATERIALS AND EQUIPMENT

A. Touch-up painting and refinishing of factory applied finishes shall be by Sprinkler Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer.

B. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer.

C. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish.

D. Where extensive refinishing is required equipment shall be completely repainted.

3.6. PIPING IDENTIFICATION

A. Provide pipe markers at 10’-0” maximum spacing to identify piping in sprinkler rooms and 20’-0” maximum 
spacing in all other areas with Seaton Setmark pipe markers with letters and flow direction arrows.   

B. Colors and wording shall be of standard pipe markers as available from Seaton or equal.  Submit for approval 
list of colors and wording prior to purchase of pipe markers.  

C. Pipe marker nomenclature/colors shall meet applicable ANSI Standard and OSHA requirements.

3.7. VALVE IDENTIFICATION

A. Mark all valves with Seton No. 300-BL brass identification tags with system legend, valve number and size 
stamped on tag.  Lettering shall be black ½” high.  Tags shall be minimum 2” in diameter and attached to valve 
with Seton No. 16 brass jack chain.

B. Prepare four copies of typewritten list of valve tags.  List shall be typed in upper case and contain tag number, 
valve size, type, function and location.  Frame one list under glass and mount near operating instruction in main 
equipment rooms.

3.8. EXCAVATION AND BACKFILL

A. Perform necessary excavation to receive Work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 
for this operation, and remove it at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards.

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work.

C. Conduct excavations so no walls or footings are disturbed or injured.  Backfill excavations made under or 
adjacent to footing with selected earth or sand and tamp to compaction required by Architect-Engineer.  
Mechanically tamp backfill under concrete and pavings in six inch layers to 95% standard density.

D. Backfill trenches and excavations to required heights with allowance made for settlement.  Tamp fill material 
thoroughly and moistened as required for specified compaction density.  Dispose of excess earth, rubble and 
debris as directed by Architect.

E. When available, refer to test hole information on Architectural or Civil drawings or specifications for types of soil 
to be encountered in excavations.

3.9. FIRE BARRIERS

A. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations.

1. Equivalent by Dow, Chemelex, 3M.

B. All holes or voids created by the sprinkler contractor to extend piping or ductwork through fire rated floors and 
walls shall be sealed with an intumescent material capable of expanding up to 8 to 10 times when exposed to 
temperatures of 250 degrees F.  It shall have ICBO, BOCAI and SBCCI (NRB 243) approved ratings to 3 hours 
per ASTM E-814 (UL 1479).   Acceptable Material:  3M Fire Barrier Caulk, Putty, Strip and sheet forms.

3.10. EQUIPMENT ANCHORS

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors.

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors.

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored.
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3.11. WELDING

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall be 
in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1.

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings ends 
shall be beveled a minimum of 30 degrees prior to welding.

C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of welding 
required shall do welding.  Each welder shall identify his work with a code marking before starting any welded 
pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project listing welders’ 
code, date and types of latest qualification test passed by each welder.   

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard AWS 
D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders qualified 
under National Certified Pipe Welding Bureau will be acceptable.

E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  
Align and position parts so that branches and fittings are set true.  Make changes in direction of piping systems 
with factory made welding fittings.  Make branch connections with welding tees or forged weldolets.

END OF SECTION 210011
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SECTION 210013 – PROJECT COORDINATION
210013 PROJECT COORDINATION

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor.

1.3. COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation.

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following:

1. Delivery and processing of submittals.
2. Progress meetings.
3. Preinstallation conferences.
4. Project closeout activities.
5. Startup and adjustment of systems.

1.4. SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily.
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3. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change.

1.5. COORDINATION

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.  

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved.

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation.

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels.

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided.

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence.
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing.
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work.
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting. 

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication.

1. Right-of-Way:

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed. 

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings.

1.6. DRAWINGS AND FILES.

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents.

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process. 

1.7. PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
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1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Manufacturer's written recommendations.
l. Warranty requirements.
m. Compatibility of materials.
n. Space and access limitations.
o. Regulations of authorities having jurisdiction.
p. Testing and inspecting requirements.
q. Installation procedures.
r. Coordination with other work.
s. Required performance results.
t. Protection of adjacent work.

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date.

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project.

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts.

b. Review present and future needs of each contractor present, including the following:

i. Interface requirements.
ii. Sequence of operations.
iii. Status of submittals.
iv. Deliveries.
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v. Off-site fabrication.
vi. Access.
vii. Quality and work standards.
viii. Change Orders.

3. Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting.

1.8. REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI.

1. Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI.

2. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION 210013
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SECTION 210548 – VIBRATION/SEISMIC CONTROLS FOR PIPING/EQUIPMENT 
210548 VIBRATION/SEISMIC CONTROLS FOR PIPING/EQUIPMENT

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes the following:

1. Isolation pads.
2. Isolation mounts.
3. Restrained elastomeric isolation mounts.
4. Restraining braces.

1.3. DEFINITIONS

A. IBC:  International Building Code.
B. ICC-ES:  ICC-Evaluation Service.

1.4. PERFORMANCE REQUIREMENTS

A. Protect all components and systems in accordance with ASCE 7.

1. Equipment shall be provided with a seismic certification in accordance with ASCE 7.

B. Seismic-Restraint Loading:

1. Site Data:

a. Site Class as Defined in the IBC:  D.
b. Design Spectral Response Acceleration at Short Periods (0.2 Second):  <Insert number>.
c. Design Spectral Response Acceleration at 1-Second Period:  <Insert number>.

2. Project Classifications:

a. Building Risk Category:  IV.
b. Seismic Design Category:  D.

C. Component Factors:

1. A Component Importance Factor of 1.5 shall be used for all equipment and systems.
2. Component Response Modification Factor:  As determined in ASCE 7.
3. Component Amplification Factor:  As determined in ASCE 7.

1.5. SUBMITTALS

A. Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of 

seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength 
in tension and shear as evaluated by an evaluation service member of ICC-ES or an agency 
acceptable to authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with requirements.

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and operation, 
seismic forces required to select vibration isolators, seismic restraints, and for designing vibration 
isolation bases.

2. Seismic-Restraint Details:
3. Design Analysis:  To support selection and arrangement of seismic restraints.  Include calculations of 

combined tensile and shear loads.
4. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the restrained items 

and to the structure.  Show attachment locations, methods, and spacings.  Identify components, list their 
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strengths, and indicate directions and values of forces transmitted to the structure during seismic events.  
Indicate association with vibration isolation devices.

5. Preapproval and Evaluation Documentation:  By an evaluation service member of ICC-ES or an agency 
acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis 
for approval (tests or calculations).

C. Welding certificates.
D. Qualification Data:  For professional engineer.

1.6. QUALITY ASSURANCE

A. If an independent testing agency is required, see Division 01 Section "Quality Requirements" for general testing 
and inspecting agency qualification requirements.  If additional control is needed, use first paragraph below to 
specify 29 CFR 1910.7.  29 CFR 1910.7 defines a nationally recognized testing laboratory as it applies to testing 
and inspecting for safety, and lists, labels, or accepts equipment and materials that meet certain OSHA criteria.

B. Retain first paragraph below if Contractor selects testing agency.
C. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the 

testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

D. Comply with seismic-restraint requirements in the IBC and NFPA 13 unless requirements in this Section are 
more stringent.

E. Delete first paragraph below if no welding.  Retain "Welding certificates" Paragraph in "Submittals" Article if 
retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel 
have not welded for more than six months or there is a specific reason to question their ability.

F. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
G. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage 

preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable 
to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings based on independent 
testing are preferred to ratings based on calculations.  If preapproved ratings are not available, submittals based 
on independent testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

PART 2 PRODUCTS

A. VIBRATION ISOLATORS

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Ace Mountings Co., Inc.
b. Amber/Booth Company, Inc.
c. California Dynamics Corporation.
d. Isolation Technology, Inc.
e. Kinetics Noise Control.
f. Mason Industries.
g. Vibration Eliminator Co., Inc.
h. Vibration Isolation.

3. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, 
molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match 
requirements of supported equipment.

a. Resilient Material:  Oil- and water-resistant neoprene.

4. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed compressed 
fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top plate for bolting to 
equipment and with baseplate for bolting to structure.  Color-code or otherwise identify to indicate 
capacity range.

a. Materials:  Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-
resistant rubber or neoprene elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation.

b. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

5. Restrained Mounts:  All-directional mountings with seismic restraint.
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a. Materials:  Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-
resistant rubber or neoprene elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation.

b. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

B. SEISMIC-RESTRAINT DEVICES

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Amber/Booth Company, Inc.
b. California Dynamics Corporation.
c. Cooper B-Line, Inc.; a division of Cooper Industries.
d. Hilti, Inc.
e. Kinetics Noise Control.
f. Loos & Co.; Cableware Division.
g. Mason Industries.
h. TOLCO Incorporated; a brand of NIBCO INC.
i. Unistrut; Tyco International, Ltd.

3. See Evaluations for a discussion on seismic-restraint capacities and rating services.
4. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be 

as defined in reports by an evaluation service member of ICC-ES or an agency acceptable to authorities 
having jurisdiction.

a. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components 
shall be at least four times the maximum seismic forces to which they will be subjected.

5. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to building structure at 
the other end and other matching components and with corrosion-resistant coating; and rated in tension, 
compression, and torsion forces.

6. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or reinforcing steel angle clamped to hanger rod.

7. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment 
mountings, and matched to type and size of anchor bolts and studs.

8. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and 
steel sleeves designed for rigid equipment mountings and matched to type and size of attachment 
devices used.

9. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with 
a flat washer face.

10. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for 
interior applications and stainless steel for exterior applications.  Select anchor bolts with strength 
required for anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter.

11. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide 
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for exterior 
applications.  Select anchor bolts with strength required for anchor and as tested according to 
ASTM E 488.

C. FACTORY FINISHES

1. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before 
shipping.

a. Powder coating on springs and housings.
b. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
c. Baked enamel or powder coat for metal components on isolators for interior use.
d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range.
e. Coordinate any devices visible to the public for any factory applied finishes for appropriateness 

for field painting that may be done.

PART 3 EXECUTION

A. EXAMINATION
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1. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance 
with requirements for installation tolerances and other conditions affecting performance.

2. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

B. APPLICATIONS

1. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by an 
evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction.

2. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive 
them and where required to prevent buckling of hanger rods due to seismic forces.

3. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static and seismic loads within specified loading 
limits.

C. VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

1. Equipment Restraints:

a. Install resilient bolt isolation washers on equipment anchor bolts where clearance between 
anchor and adjacent surface exceeds 0.125 inch.

b. Install seismic-restraint devices using methods approved by an evaluation service member of 
ICC-ES or an agency acceptable to authorities having jurisdiction providing required submittals 
for component.

2. Piping Restraints:

a. Comply with requirements in MSS SP-127 and NFPA 13.
b. Space lateral supports a maximum of 40 feet on center, and longitudinal supports a maximum 

of 80 feet on center.
c. Brace a change of direction longer than 12 feet.

3. Install cables so they do not bend across edges of adjacent equipment or building structure.
4. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES or 

an agency acceptable to authorities having jurisdiction providing required submittals for component.
5. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient 

media between anchor bolt and mounting hole in concrete base.
6. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient 

media where equipment or equipment-mounting channels are attached to wall.
7. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of 

beams, at upper truss chords of bar joists, or at concrete members.
8. Drilled-in Anchors:

a. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  
Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the 
structural engineer if reinforcing steel or other embedded items are encountered during drilling.  
Locate and avoid prestressed tendons, electrical and telecommunications conduit, and gas 
lines.

b. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 
strength.

c. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve 
anchors shall be installed with sleeve fully engaged in the structural element to which anchor is 
to be fastened.

d. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation 
of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing 
toward the surface in such a manner as to avoid introduction of air pockets in the adhesive.

e. Set anchors to manufacturer's recommended torque, using a torque wrench.
f. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

D. ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

1. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches 
are supported by different structural elements, and where the connections terminate with connection to 
equipment that is anchored to a different structural element from the one supporting the connections as 
they approach equipment.
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SECTION 211313 – WET PIPE FIRE PROTECTION SYSTEM (NFPA 13)
211313 WET PIPE FIRE PROTECTION SYSTEM

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 210010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. DEFINITIONS

A. High-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at working pressure 
higher than standard 175 psig (1200 kPa), but not higher than 250 psig (1725 kPa).

B. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at working pressure 
of 175 psig (1200 kPa) maximum.

1.3. SYSTEM DESCRIPTIONS

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water and that is connected 
to water supply through alarm valve.  Water discharges immediately from sprinklers when they are opened.  
Sprinklers open when heat melts fusible link or destroys frangible device.  Hose connections are included if 
indicated.

B. Deluge Sprinkler System:  Open sprinklers are attached to piping connected to water supply through deluge 
valve.  Fire-detection system, in same area as sprinklers, opens valve.  Water flows into piping system and 
discharges from attached sprinklers when valve opens.

1.4. PERFORMANCE REQUIREMENTS

A. Standard-Pressure Piping System Component:  Listed for 175-psig minimum working pressure.
B. High-Pressure Piping System Component:  Listed for 250-psig minimum working pressure.
C. Delegated Design:  Design sprinkler system(s), including comprehensive engineering analysis by a qualified 

professional engineer, using performance requirements and design criteria indicated.

1.5. SUBMITTALS

A. Product Data:  For each type of product indicated. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories.

B. Shop Drawings:  For wet-pipe sprinkler systems.  Include plans, elevations, sections, details, and attachments 
to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Delegated-Design Submittal:  For sprinkler systems indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation.

D. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Domestic water piping.
2. Compressed air piping.
3. HVAC hydronic piping.
4. Items penetrating finished ceiling include the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. HVLS or other types of Ceiling Fans

E. Qualification Data:  For qualified Installer and professional engineer.
F. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have been approved 

by authorities having jurisdiction, including hydraulic calculations if applicable.

1. Sprinklers shall be referred to on drawings, submittals and other documentation, by the sprinkler 
identification or Model number as specifically published in the appropriate agency listing or approval.  
Trade names or other abbreviated designations shall not be allowed. 
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G. Welding certificates.
H. Fire-hydrant flow test report.
I. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance 

requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground 
Piping."

J. Field quality-control reports.
K. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, and 

maintenance manuals.

1.6. QUALITY ASSURANCE

A. Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing 
professional engineering services needed to assume engineering responsibility.  Base calculations on 
results of fire-hydrant flow test.

a. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by 
a qualified professional engineer.

B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application.
D. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing shall comply 

with the following:

1. NFPA 13, "Installation of Sprinkler Systems." Comply with latest version or version as adopted by AHJ, 
whichever is more stringent.

E. All grooved couplings, fittings, valves, and specialties shall be the products of a single manufacturer.  Grooving 
tools shall be of the same manufacturer as the grooved components.

1. All castings used for couplings housings, fittings, or valve and specialty bodies shall be date stamped for 
quality assurance and traceability.

1.7. PROJECT CONDITIONS

A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide temporary 
sprinkler service according to requirements indicated:

B. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler service.
C. Do not proceed with interruption of sprinkler service without Owner's written permission.

1.8. COORDINATION

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light 
fixtures, HVAC equipment, and partition assemblies.

1.9. EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage 
and identified with labels describing contents.

B. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six 
spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  
Include separate cabinet with sprinklers and wrench for each type of sprinkler used on Project.

1.10. AUTOMATIC SPRINKLER SYSTEM

A. Provide wet or combination wet/dry sprinkler system as required, complete with alarm valves, drain valves, 
mains, risers, branches, sprinkler heads, test pipes, gauges, and dialers as hereinafter specified or shown on 
plans.

B. An approved automatic sprinkler subcontractor shall perform all work under this heading.  The system shall be 
installed in strict accordance with the NFPA requirements and all local and state authorities having jurisdiction.  
The sprinkler system shall be certified.  Contractor shall retain certification until such time as Contractor turns 
copies of certificates and permits over to Owner.

C. Sprinkler system shall be installed using hydraulically designed system by Contractor’s option.  Sprinkler system 
design shall be approved by authorities having jurisdiction.
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1. Margin of Safety for Available Water Flow and Pressure:  15 percent, including losses through water-
service piping, valves, and backflow preventers.

D. Design of sprinkler system shall coordinate main and branch lines with structure, ceilings, piping, ductwork and 
light fixtures.

E. Entire building shall be sprinklered.

PART 2 - PRODUCTS

2.1. SERVICE RISER

A. Provide a double check detector backflow preventer listed for fire service duty.  Omit detector portion of 
assembly where allowed by local jurisdiction.

2.2. SPRINKLER HEADS

A. Provide as required by NFPA 13 sprinkler heads as manufactured by Viking, Reliable, Tyco and Victaulic.  
Sprinkler heads shall be semi-recessed chrome plated brass where exposed.  Rough brass where concealed 
and where exposed in mechanical rooms and shall be provided with all necessary hardware for mounting into 
gypsum board ceiling or acoustical ceilings.  The fire protection contractor shall be responsible to reference the 
architectural drawings for ceiling types and locations.  Where no ceilings occur, provide standard brass upright 
or pendant as required by construction.

B. Sprinkler heads shall be Underwriters-approved, automatic spray type.  Temperature rating of heads shall be 
165 degrees F., except furnish 212 degrees F. heads where required.

C. Heads shall be of the following types: 

1. Areas without ceilings: Standard bronze upright type.
2. Areas with lay in ceilings: Bronze flush pendent type with satin chrome finish, with satin chrome semi 

recessed escutcheon.
3. Areas with hard ceilings: Concealed pendent with finish to match ceiling color or finish.
4. Sidewall: Bronze sidewall type with satin chrome finish.  

D. Multi-Use Flexible Sprinkler Fittings shall be [UL, cUL, FM] and may be used in lieu of rigid pipe offsets or return 
bends for sprinkler drops. Flexible hose shall consist of a true 1” ID corrugated braided type 304/316 stainless 
steel UL listed per UL-2443 to 175psi with a 2” minimum bend radius and FM approved per FM-1637 to 200psi 
with a 7” minimum bend radius. Equal to Victaulic VicFlex™.

1. In lieu of rigid connections to dry sprinkler heads, a Victaulic VicFlex™ dry sprinkler, Model VS1, may be 
used. The sprinkler shall provide a vertical or horizontal flexible connection with a bend radius to 2”, and 
allow for up to 4 bends. 

E. Location of sprinkler heads is not shown on drawings but nevertheless shall be furnished and installed to meet 
the requirements of these specifications and NFPA.  General scheme of head spacing shall be so as to clear 
ducts, beams, pipes, air units, lights and conduits.  Exact location of heads shall be approved by the Architect.

F. Install sprinkler heads located in center of ceiling tiles or ceiling panels or as otherwise directed by architect.
G. Provide head guards where required by NFPA.
H. Furnish spare heads for each type of head mounted in metal cases where directed by Architect and as required 

by NFPA.  Cases shall include wrenches for each type of head.
I. Escutcheons and guards shall be listed, supplied, and approved for use with the sprinkler by the sprinkler 

manufacturer.
J. Wrenches shall be provided by the sprinkler manufacturer that directly engage the wrench boss cast in the 

sprinkler body.  

2.3. PIPE, FITTINGS, AND HANGERS

A. Provide pipe material and schedule as required by NFPA 13.  

1. Submit detailed pipe material submittals indicating thickness and joining methods.
2. Pipe 2” and smaller shall be threaded connected Schedule 40 black steel pipe or thicker with cast iron 

fittings.  Pipe 2-1/2” and larger may be roll grooved or welded connected Schedule 10 black steel pipe 
or thicker.  
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a. In lieu of threaded steel piping systems, the Victaulic FireLock IGS System with “Installation-
Ready™ fittings and couplings may be used for NPS 1 (DN 25) Schedule 10 and Schedule 40 
carbon steel pipe in fire protection applications. System rated for a working pressure to 365 psi 
(2517 kPa). Not for use with Type F Schedule 40 pipe. Victaulic V9 coupling sprinkler heads 
may be used in direct substitution where applicable.    

3. Steel pipe with wall thicknesses less than Schedule 40 shall not be joined by threaded fittings. 

B. Pipe shall be scale free, round, straight and true to size, free from weld flaws and other defects.  Steel pipe shall 
be as manufactured by U.S. Steel, Sawhill, Wheatland, LTV, Laclede or approved equal.  All piping shall be U.L. 
listed and F.M. approved.  All fire service piping below grade shall be ductile iron pipe of the thickness Class 52 
complete with all accessories conforming to ANSI A21.51; ASTME A536, Grade 60-42-10.  The joints shall be 
of the push-on type conforming to ANSI A21.11 except gaskets shall be neoprene or other synthetic rubber.  
Natural rubber will not be acceptable.  The pipe shall be cement-mortar lined conforming to ANSI A21.4 and 
shall be coated inside and out with a coal-tar enamel.  Fittings shall be ductile iron or cast iron fittings complete 
with accessories and shall be ASTM A536, Grade 80-60-03 conforming to ANSI A21.10, 150 p.s.i. pressure 
rating.  The joints shall be of standard mechanical joint type or of the push-on type conforming to ANSI A21.11.  
All fittings shall be cement-mortar lined conforming to ANSI A21.4 and shall be coated inside and out with a 
coal-tar enamel.

C. Grooved fittings to be [UL, FM] and designed to accept grooved end couplings and shall be cast of ductile iron 
conforming to ASTM A-536, Grade 65-45-12. Equal to Victaulic Firelock Installation-Ready™. All fittings inside 
building shall be sprinkler fittings approved by Underwriters’ Laboratories and meeting approval of Factory 
Mutual.  Flanges, of the same pressure rating as the fittings above specified, shall be installed in piping 8” and 
over, and elsewhere where required.

D. Pipe hangers shall be of type and spacing required to support pipes from building construction and meet the 
approval of the Underwriters’ Laboratories.  Note:  Do not support piping from pipes, ducts or conduits.  Furnish 
structural steel headers bolted to concrete and bolted or welded to steel joists as required.  Do not support pipes 
from bulb tees or steel roof decks.  Support exposed risers in stairs from structure below.  Do not support risers 
in stairs from pipe clamps set on floor exposed to view and traffic. 

E. Contractor, at their option, may install fire protection piping using Victaulic couplings with gaskets, reducing 
couplings and gaskets, outlet couplings, flanges with gaskets, fittings, reducers, adapter nipples, flange 
adapters, bolts, nuts and miscellaneous material required to install fire protection piping system to meet NFPA 
approval in lieu of screwed and flanged fittings specified above.  The piping system shall be grooved, assembled, 
installed and supported as covered in Victaulic Piping and Installation Manual.

2.4. PIPE SLEEVES AND COLLARS

A. Pipes passing through walls and partitions shall be run through not less than No. 12 gauge steel pipe sleeves 
finishing flush with the finished wall surfaces.  Where covered pipes pass through the walls or partitions, same 
shall be centered in steel pipe sleeves.  All sleeves or thimbles shall be independent of the pipes they enclose 
and centered in sleeves to insure free movement of the pipes without injury to wall or other finish.  Caulk around 
all pipes and pipe sleeves passing through walls, floors or ceilings with untarred jute and make airtight and 
soundproof.

B. Covered and uncovered pipes passing through fire and smoke walls and partitions shall be run through Proset 
Proseal fire rated wall sleeves, or approved equal wall sleeving system, consisting of PVC sleeves in masonry 
walls, 20 Ga. G.I. split wall sleeves in gypsum walls, ceramic fiber firefill to fill the void between the pipe and the 
interior wall of the sleeve, and PVC or neoprene rubber Proseal plug on each end of sleeve.

C. Pipe passing through floors shall be run through Proset Proseal or approved equal fire rated floor sleeve 
assemblies, consisting of PVC couplings, ceramic fiber firefill to fill the void between the pipe and the interior 
wall of the sleeve, and PVC or neoprene rubber Proseal plug on each end of sleeve. Sleeves shall be watertight 
and fireproof.

D. Pipe sleeves through outside walls shall be Schedule 40 steel pipe sleeves with 1-1/2” collar welded to center 
of sleeve and cast in wall.  Caulk between sleeves and pipes and make watertight.

2.5. MAIN CUTOFF VALVES

A. Furnish and install 150 p.s.i. Underwriter’s approved OS&Y or butterfly flanged type cutoff valves in piping for 
each standpipe, sprinkler mains, ahead of each flow switch and at all other points shown on drawings or required 
by NFPA.  Cutoff valves in fire service piping below grade shall be 150 p.s.i. U.L. and F.M. approved type for 
underground service.  Provide cast iron curb box to grade, with key, for main shut off valve at point of connecting 
to water main and fire hydrant.
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2.6. CHECK VALVES

A. Check Valves shall be [UL, FM] and 250 psi (1725 kPa) rated with grooved ends.  Ductile iron body conforming 
to ASTM A-536, stainless-steel spring and shaft, with stainless steel disc and elastomer seat/seal, or elastomer 
coated ductile iron disc and welded in nickel seat. Suitable for both vertical or horizontal installation. Equal to 
Victaulic Series 717.

B. Furnish and install 175 p.s.i. Underwriter’s approved flanged type check valves in fire service, at Fire Department 
connection, and where required by NFPA.  Check valve at Fire Department connection shall be installed with 
automatic ball drip with drain pipe extended and turned down over floor drain.

2.7. VALVES

A. Ball Valves shall be UL listed and rated to 175 psi [FM approved and rated to 500 psi] and shall have a brass 
body and chrome plated ball per ASTM B124. 

B. Butterfly Valves shall be [UL, FM], 300 psi (2065 kPa), grooved ends, black enamel coated ductile iron body 
(ASTM A-536, Grade 65-45-12). Electroless-nickel coated ductile iron disc, with pressure-responsive elastomer 
seat and stainless-steel stem (stem shall be offset from the disc centerline to provide complete 360-degree 
circumferential seating). Complete with weatherproof actuator and pre-wired supervisory switches.

1. Supervised Normally Open shall be similar or equal to Victaulic Series 705 [Victaulic Series 765 for high 
pressure applications].

2. Supervised Normally Closed shall be similar or equal to Victaulic Series 707C [Victaulic Series 766 for 
high pressure applications]

C. Drain valves and test valves shall be similar and equal to Stockham B-22 screwed globe of Fig. B-222 screwed 
angle, bronze body 150 lb., screw over bonnet and renewable disc.

D. Gauge control valves shall be bronze body needle type with inspector’s test connections and plug.
E. Gate valves 2” and smaller shall be UL approved for 175 lb. WWP, bronze gate, solid wedge, screw in bonnet, 

outside screw and yoke, rising stem, Stockham B-122 or approved equal.
F. Gate valves 2-1/2” and larger shall be UL approved for 175 lb. WWP, iron body, bronze mounted, solid wedge, 

outside screw and yoke, rising stem, Stockham Fig. G-634 or approved equal.
G. Check valves 2-1/2” and larger shall be UL approved 175 lb. WWP iron body, bronze mounted, Stockham G-

939 or approved equal.
H. Shotgun Riser Check assembly shall be ductile iron construction, incorporating a control valve, check valve, 

flow switch, test & drain assembly, adjustable relief valve, and system gauges in one compact body/footprint, 
and shall be manufactured for “right” and “left”-hand orientations. The test & drain assemble shall contain an 
adjustable relief valve, with a range of 175 to 310 psi, and a universal test orifice. Shotgun riser check assembly 
shall be rated for use at the maximum service pressure of 300 psi and shall be UL listed and FM approved. 
Assembly shall be similar or equal to Victaulic Series UMC.

2.8. INDICATOR POST

A. Furnish and install Underwriters’ approved indicator post at fire service cutoff valve where shown on drawings.  
Bolt indicator post to cutoff valve.  Indicator post shall be installed absolutely vertical.

2.9. VANE TYPE WATER FLOW DETECTORS

A. Furnish and install Notifier WFD Series or approved equal vane type, U.L. approved, water flow detector 
switches full size of piping served.  Detectors shall be installed at each sprinkler zone and where indicated on 
drawings.  Switches shall be designed for 150 p.s.i. working pressure and shall make contact with flow in one 
direction only.

B. Each detector shall include a vane-operated, retard switch assembly mounted on an aluminum base plate, a 
cast aluminum pipe saddle to which the base plate is attached, a steel “U” bolt to clamp saddle to the sprinkler 
piping, and a steel cover enclosure to enclose the switch assembly consisting of two (2) SPDT circuit switches 
rated 10 amperes, 125 volt A.C., for actuating the fire alarm system.

2.10. TAMPER SWITCHES

A. Furnish and install U.L. and F.M. approved tamper switches for indicator post and for each gate or butterfly type 
cutoff valve for pipes 2” and above in sprinkler and standpipe systems.  Furnish and install tamper switches on 
certain valves under 2” as indicated or required.  Switches shall be similar and at least equal to Notifier tamper 
switches for connecting to alarm system.  Omit tamper switches on drain valves.

2.11. SIGHT GLASSES

A. Furnish and install at each inspector’s test valve where test pipe does not terminate where it can be readily 
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observed an approved sight test connection containing a smooth bore orifice giving a flow equivalent to one 
sprinkler head.

2.12. FIRE PROTECTION PIPING

A. Size of fire service piping is shown on drawings.  All other fire protection piping shall be sized according to 
hydraulic calculations to provide the prescribed densities hereinbefore specified.

B. Conceal mains back or above the construction in finished areas.
C. Pipes shall have ends reamed to full bore.
D. Piping shall clear lighting fixtures, construction, conduits, air outlets, air ducts and miscellaneous service pipes.  

Piping shall be designed to provide maximum head room in all areas.
E. Piping shall not pierce ductwork.
F. Sprinkler piping shall be divided into zones.
G. Pitch all dry pipe sprinkler piping to drain according to NFPA requirements, without exception and without traps.  

Wet pipe sprinkler systems may be pitched to drain or run level, but piping must be installed straight and true, 
without traps.

H. Furnish and install suitable drain valves and inspector test valves as necessary to drain the system and meet 
the requirements of NFPA.  Furnish and install cutoff valve, vane type flow detector, test valve, drain valve, sight 
glass and tamper switch in each sprinkler zone, of type hereinbefore specified.

I. No sprinkler piping shall be installed below a ceiling, (exposed) unless the contractor has specific approval from 
the Architect.

2.13. UNDERGROUND FIRE SERVICE PIPING

A. Pipe and fittings for underground fire service and for connections for fire hydrant shall be as hereinbefore 
specified.  Connect fire service piping to water main with tapping sleeve.

B. Provide Underwriter’s approved waterproof pipe connection at point where pipe pierces wall of building and 
connects to steel pipe.  Pipe connections shall be complete with bridle rods and clamps as required to prevent 
blowouts and to meet Underwriters’ requirements.  Support pipe outside building concrete piers resting on rock 
or undisturbed soil, and provide waterproof sleeves and caulking as specified for water services under Plumbing 
Section.

C. Pour concrete anchor blocks for underground pipes as required by the authorities having jurisdiction to prevent 
blowouts.  Provide bridle rods and clamps where cast iron pipe changes to steel pipe, and anchor piping to 
concrete blocks as required to prevent blowouts.  Anchor blocks shall be sized as per NFPA requirements.

D. Underground piping shall have 48” cover minimum.

2.14. FIRE DEPARTMENT CONNECTION

A. Furnish and install Potter-Roemer 5100 Series, equivalent Croker Standard or Guardian, U.L. and F.M. 
approved, 2-way flush wall type Fire Department connections, complete with check valve and ball drip.  Fire 
Department connection shall have 4” inlet and two (2) 2-1/2” outlets, each complete with cap and chain.  Verify 
requirements and connections with flow requirements and local Fire Department requirements.

B. Hose connection shall have threads that will meet standards of the local Fire Department.
C. Fire Department connections shall be polished brass.  The Fire Department connection shall have words per 

NFPA requirements cast in plate as to service.
D. Provide wall template for Fire Department connection and turn over to General Contractor for forming openings 

in wall.  Anchor Fire Department connection to wall and caulk around wall connection with silicone base caulking 
compound and make watertight.  Extend piping to inside building and connect to system with check valve and 
ball drip.

2.15. FIRE SPRINKLER MONITORING PANEL

A. In facility without fire alarm system provide a noncoded system, dedicated to monitoring of fire suppression 
system in building.  Provide all wiring, components, dialers, detectors, flow switches, tamper switches, indicating 
devices as required for NFPA compliance and local jurisdictional and code requirements.  Include all power and 
low voltage wiring required as well as coordination of all monitoring services and startup, checkout, etc.

PART 3 – EXECUTION

3.1. GENERAL

A. All modifications and additions shall be performed without hampering the proper operation of the remaining 
system.  Shop drawing submittals shall indicate by calculation total system compliance.

B. Provide installation of water flow switches and tamper switches on bypass lines and shut-off valves. Wiring by 
Electrical Contractor.  Coordinate with early warning fire detection system.
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C. Submit drawings and calculations to the State Fire Marshall, owner’s insurance company and local building 
officials for approval.

3.2. PREPARATION

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations 
required in “Quality Assurance” Article.

B. Report test results promptly and in writing.

3.3. SERVICE-ENTRANCE PIPING

A. Connect sprinkler piping to utility water-service piping for service entrance to building.
B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated and required by 

NFPA and specifically as required by local utility and fire marshal and/or fire department at connection to water-
service piping.

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service.

3.4. PIPING INSTALLATION

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping.  Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from authorities having 
jurisdiction.  File written approval with Architect before deviating from approved working plans.

B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13.

1. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and 
installation in NFPA 13.

2. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
3. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 
NPS 2-1/2 (DN 65) and larger end connections.

D. Install “Inspector’s Test Connections” in sprinkler system piping, complete with shutoff valve, and sized and 
located according to NFPA 13.

E. Install sprinkler piping with drains for complete system drainage.
F. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is 

connected to standpipes.
G. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping 

between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to 
outside building.

H. Install alarm devices in piping systems.
I. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for 

hanger materials in NFPA 13.
J. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  

Include pressure gages with connection not less than NPS ¼ and with soft metal seated globe valve, arranged 
for draining pipe between gage and valve.  Install gages to permit removal, and install where they will not be 
subject to freezing.

K. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices.
L. Fill sprinkler system piping with water.
M. Sprinkler piping in areas subject to freezing shall be installed with glycol systems in accordance with NFPA 

installation requirements.  Electric cables or insulation shall not be considered and adequate means of freeze 
protection.  

3.5. JOINT CONSTRUCTION

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and 
pressure ratings same as or higher than system’s pressure rating for aboveground applications unless otherwise 
indicated.

B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 

NPS 2-1/2 and larger end connections.
D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for water service.  Join 
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flanges with gasket and bolts according to ASME B31.9.
G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean 

using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves 
as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

H. Twist-Locked Joints:  Insert plain end of steel pipe into plain-end-pipe fitting.  Rotate retainer lugs one-quarter 
turn or tighten retainer pin.

I. Steel-Piping, Pressure-Sealed Joints:  Join light wall steel pipe and steel pressure-seal fittings with tools 
recommended by fitting manufacturer.

J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding 
operators according to “Quality Assurance” Article.

1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel 
pipe.

K. Steel-Piping, Cut-Grooved Joints:    Cut square-edge  groove  in  end  of  pipe  according  to  AWWA  C606.   
Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according 
to AWWA C606 for steel-pipe joints. Grooved joints shall be installed in accordance with the manufacturer’s 
latest published instructions. Gaskets shall be molded and produced by the grooved coupling manufacturer. 
Grooved coupling manufacturer’s factory trained field representative shall provide on-site training for 
contractor’s field personnel in the proper use of grooving tools, application of groove, and installation of grooved 
piping products.  Factory trained representative shall periodically visit the jobsite to ensure best practices in 
grooved product installation are being followed. Contractor shall remove and replace any improperly installed 
products.    

L. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according to AWWA C606.   
Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings  according 
to AWWA C606 for steel-pipe grooved joints. Grooved joints shall be installed in accordance with the 
manufacturer’s latest published instructions. Gaskets shall be molded and produced by the grooved coupling 
manufacturer. Grooved coupling manufacturer’s factory trained field representative shall provide on-site training 
for contractor’s field personnel in the proper use of grooving tools, application of groove, and installation of 
grooved piping products.  Factory trained representative shall periodically visit the jobsite to ensure best 
practices in grooved product installation are being followed. Contractor shall remove and replace any improperly 
installed products.   

M. Steel-Piping, Pressure-Sealed Joints:  Join Schedule 5 steel pipe and steel pressure-seal fittings with tools 
recommended by fitting manufacturer.

N. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.
O. Plastic-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the 

following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply 
primer.

P. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.

3.6. INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING

A. Install cover system, brackets, and cover components for sprinkler piping according to manufacturer’s 
“Installation Manual” and with NFPA 13 or NFPA 13R for supports.

3.7. VALVE AND SPECIALTIES INSTALLATION

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties 
according to NFPA 13 and authorities having jurisdiction.

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

C. Install check valve in each water-supply connection.  Install backflow preventers instead of check valves in 
potable-water-supply sources.

D. Specialty Valves:

1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
2. Alarm Valves:  Include bypass check valve and retarding chamber drain-line connection.
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3. Deluge Valves:  Install in vertical position, in proper direction of flow, and in main supply to deluge system.  
Install trim sets for drain, priming level, alarm connections, ball drip valves, pressure gages, priming 
chamber attachment, and fill-line attachment.

3.8. EXCESS-PRESSURE PUMP INSTALLATION

A. Assemble components and mount on wood backing.  
B. Install excess-pressure pumps, controls, devices, and supports for sprinkler piping application.
C. Mounting:  Install attached to water-supply pipe.

3.9. SPRINKLER INSTALLATION

A. Install sprinklers in suspended ceilings in center of[ narrow dimension of] acoustical ceiling panels.
B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.
C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
D. Do not install sprinklers that have been dropped, damaged, show a visible loss of fluid, or a cracked bulb.
E. The sprinkler bulb protector shall be removable by hand, without tools or devices that may damage the bulb.
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3.10. FIRE-DEPARTMENT CONNECTION INSTALLATION

A. Install wall-type, fire-department connections.
B. Install yard-type, fire-department connections in concrete slab support.  Comply with requirements for concrete 

in Division 3 Section “Cast-in-Place Concrete.”

1. Install protective pipe bollards around each fire-department connection.  Paint as directed by architect.

C. Install automatic (ball drip) drain valve at each check valve for fire-department connection.
D. Fire Department connections shall be in accordance with local fire department requirements and configurations.

3.11. ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls, ceilings, and floors.

3.12. SLEEVE INSTALLATION

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, 
roofs, and walls.

B. Sleeves are not required for core-drilled holes.
C. Permanent sleeves are not required for holes formed by removable PE sleeves.
D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.
E. Install sleeves in new partitions, slabs, and walls as they are built.
F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for joint sealants in Division 7 Section 
“Joint Sealants.”

G. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using joint sealants 
appropriate for size, depth, and location of joint.  Comply with requirements for joint sealants in Division 7 Section 
“Joint Sealants.”

H. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using sleeve seals.
I. Seal space outside of sleeves in concrete slabs and walls with grout.
J. Install sleeves that are large enough to provide ¼-inch annular clear space between sleeve and pipe or pipe 

insulation unless otherwise indicated.

1. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestop 
materials and installations in Division 7 Section “Through-Penetration Firestop Systems.”

3.13. SLEEVE SEAL INSTALLATION

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into building.
B. Select type and number of sealing elements required for pipe material and size.  Position pipe in center of 

sleeve.  Assemble sleeve seal components and install in annular space between pipe and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.

3.14. IDENTIFICATION

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification 

specified in Division 16 Section “Electrical Identification.”

3.15. FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks 
exist.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

C. Flush, test, and inspect sprinkler systems according to NFPA 13, “Systems Acceptance” Chapter.
D. Energize circuits to electrical equipment and devices.
E. Start and run excess-pressure pumps.
F. Coordinate with fire-alarm tests.  Operate as required.
G. Coordinate with fire-pump tests.  Operate as required.
H. Verify that equipment hose threads are same as local fire-department equipment.
I. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
J. Prepare test and inspection reports.
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3.16. CLEANING

A. Clean dirt and debris from sprinklers.
B. Remove and replace sprinklers with paint other than factory finish.

3.17. DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate, and maintain specialty valves and pressure-
maintenance pumps.

3.18. TESTS

A. All piping shall be tested and made tight to meet requirements of NFPA Pamphlets No. 13 and 14 before joints 
are covered.  Such tests shall be witnessed by the Owner’s Representative and the Architect.  Provide three (3) 
copies of test certificates to Architect-Engineer.

B. Furnish all gauges, pumps, compressors and equipment required to perform tests.

3.19. PAINTING

A. Paint all pipes and valves not in furred walls or ceilings with one (1) metal surface rust inhibiting prime coat and 
one (1) coat of approved equal enamel, in color and finish as directed by architect.

END OF SECTION 211313
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SECTION 220010 – PLUMBING PROVISIONS
220010 PLUMBING PROVISIONS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of the 
Contract, including General and Supplementary Conditions and all other Division Specification Sections, apply 
to work of this section.  All preceding and following sections of this specification division are applicable to the 
Plumbing Contractor, all sub-contractors, and all material suppliers.

1.2. SCOPE OF WORK

A. This DIVISION requires the furnishing and installing of complete functioning Plumbing systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities.

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation.

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.  

1.3. SPECIFICATION FORM AND DEFINITIONS 

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL admin@pkmreng.com.

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work.

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.  

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to.

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to.

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to.

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work.

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc.
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative.
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings.

1.4. QUALIFICATIONS

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid. 

1.5. LOCAL CONDITIONS

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation.

1.6. CONTRACT CHANGES

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.   
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1.7. LOCATIONS AND INTERFERENCES

A. Locations of equipment, piping and other plumbing work are indicated diagrammatically by the plumbing 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of Architect-Engineer.  
Provide additional piping and ductwork offsets as required at no additional cost.                 

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer.

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work.

D. Do not scale mechanical, plumbing and electrical drawings for dimensions.  Contractor shall accurately layout 
work from the dimensions indicted on the Architectural drawings unless they are found to be in error.

1.8. PERFORMANCE

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division.

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of plumbing systems by Owner.

1.9. WARRANTY

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense.

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications.

1.10. ALTERNATES

A. Refer to General Requirements for descriptions of any alternates that may be included.

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required.

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage.

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided.

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement.

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.  

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum. 

G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering other 
elements of this project, including adjustments in plumbing or electrical service requirements necessary to 
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accommodate such substitution.
H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 

for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit.

1.12. ELECTRONIC PLAN FILES

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files.

1.13. OPENINGS, ACCESS PANELS AND SLEEVES

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements.

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades.

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in.

1.15. EXTENT OF CONTRACT WORK

A. Provide plumbing systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of plumbing systems.  In no case will claims for “Extra 
Work” be allowed for work about which Contractor could have been informed before bids were taken.

B. Contractor shall become familiar with equipment provided by other contractors that require plumbing 
connections and controls.

C. Electrical work required to install and control plumbing equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal.

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
section of specifications.

E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Plumbing Contractor at no cost 
to Owner or Architect-Engineer.

F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of plumbing and electrical equipment are made to attain intended 
control sequences and system operation.

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the maintenance 
manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field wiring of 
components and controls.  Control devices and field wiring to be provided by Electrical Contractor shall be 
clearly indicated by notation and drawing symbols on wiring diagrams.

H. Contractor shall obtain complete electrical data on plumbing shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of plumbing 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract.

1.16. WORK NOT INCLUDED IN CONTRACT

A. Consult Division 21, 23, and 26 of specifications for work to be provided by Electrical Contractor in conjunction 
with installation of plumbing equipment.

1.17. CODES, RULES AND REGULATIONS

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.  

B. Conform to latest editions and supplements of following codes, standards or recommended practices.
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C. BUILDING CODES:

1. International Codes (Latest adopted version of applicable codes)

D. SAFETY CODES:

1. National Electrical Safety Code Handbook H30 - National Bureau of Standards.
2. Occupational Safety and Health Standard (OSHA) - Department of Labor.

E. NATIONAL FIRE CODES:

1. NFPA No. 54 Gas Appliance & Gas Piping Installation
2. NFPA No. 70 National Electrical Code
3. NFPA No. 89M Clearances, Heat Producing Appliances
4. NFPA No. 204 Smoke & Heating Vent Guide

F. UNDERWRITERS LABORATORIES INC:

1. All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL.

G. MISCELLANEOUS CODES:

1. ANSI A117.1 - Handicapped Accessibility       
2. Applicable State Boiler Codes
3. Americans with Disabilities Act (ADA)

H. ENERGY EFFICIENCY REQUIREMENTS:

1. All plumbing systems and components shall be manufactured and installed in compliance with ASHRAE 
90.1 – 2019 and latest adopted version of IECC.  

1.18. STANDARDS

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work.

1.19. PERMITS/FEES

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection.

B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company.

PART 2 - PRODUCTS

2.1. Not Used

PART 3 - EXECUTION

3.1. SUBMITTALS

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section.

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal.

1. Submittals shall be furnished in an Adobe PDF format.
2. Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal.

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files.

3. Submittals shall have a cover page containing the following information: The project name, the applicable 
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specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements).

4. Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans.
5. Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address.

6. Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization.

7. All submittals on materials and equipment listed by UL shall indicate UL approval on submittal.

C. Contractor review:

1. Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal.

2. No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review. 

3. Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout.  Verify all items such as 
drop-in sinks, faucets, carriers, etc. fit and are coordinated with dimensions, trim, flashing, mounting and 
other aspects of interface with items such as countertops, cabinetry, wall cavities, floor materials and 
thicknesses.  Coordinate that all installations will be in accordance with manufacturers recommendations 
and match intended purpose and function.

D. Review Schedule:

1. The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required.

2. Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred.

3. Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price.

4. Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility.

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work.

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications.

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed.

H. Coordination

1. After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes.

3.2. SHOP DRAWINGS

A. Shop drawings shall meet all of the above requirements for submittals.
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B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 
distribution shall be paid for by the contractor and included in his base bid.

C. No work shall be fabricated until Architect-Engineer’s review has been obtained.  
D. Plumbing shop drawings for pipe fabrication shall be a minimum of 1/4” scale.  Provide drawings where the 

complexity of the system or confines of the space require coordination with construction and other trades.  
Plumbing shop drawings shall not be a reproduction of the contract document and shall show details of the 
following:  Plans, elevations above finished floor, sections, components, insulation and attachments to other 
work.  Plumbing layout indicating sizes on plans, fittings, insulation, clearances, penetrations through fire-rated 
and other partitions, hangers and supports, including methods for building attachment, vibration isolation, 
seismic restraints, and attachment.  

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS)

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions.

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project.

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain following:

1. Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined above.
2. Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals.
3. Complete installation, operating, maintenance instructions and parts lists for each item of equipment.
4. Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of plumbing system.

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of loose-
leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each brochure:

1. Project name and address.
2. Section of work covered by brochure, i.e., “Plumbing”, etc.

3.4. RECORD DOCUMENTS

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer.

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner.

C. Provide one copy of on high quality heavy weight presentation type paper. Media which fade shall not be used.
D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 

on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents.

3.5. CLEANING UP

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean.

B. Contractor shall clean up all ductwork and equipment at the completion of the project.
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment and 

at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required.

3.6. WATERPROOFING 

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings.

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense

3.7. CUTTING AND PATCHING

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them.
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B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted.

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of plumbing work shall be repaired at Contractor’s expense to approval of Architect-Engineer.

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions. 

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner.

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases.

D. Provide indoor floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  
Plumbing contractor shall form all pads; General contractor shall provide and place all concrete and reinforcing 
for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment.  Provide welded wire mesh in pad and tie pad to underlying 
concrete substrate.

E. Provide outdoor slab mounted equipment with 6” thick concrete pad.  Provide on an 8” based of crushed gravel 
or to match other concrete construction on the site.  Provide ½” rebar on 12” centers each way. Elevate top of 
pad at least 2” above surrounding grade.  Pad shall be a minimum of 18” wider and longer for large rooftop units 
and condensing unit and similar large equipment requiring service and maintenance. Smaller equipment shall 
be sized a minimum of 4” longer and wider unless specified or detailed otherwise.  Plumbing contractor shall 
form all pads; General contractor shall provide and place all concrete and reinforcing for said pads.

F. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best-recognized practice.  Verify that structural 
members of buildings are adequate to support equipment and unless otherwise indicated on plans or specified, 
arrange for their inclusion and attachment to building structure.  Provide hangers with vibration isolators.  

G. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation.

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations.

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual.

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner.

3.10. FINAL CONSTRUCTION REVIEW

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-Engineer, 
that the work complies with the purpose and intent of the contract documents.  Respective Contractor shall 
provide labor, services, instruments or tools necessary for such demonstrations and tests.

END OF SECTION 220010
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SECTION 220011 – BASIC PLUMBING MATERIALS AND METHODS
220011 BASIC PLUMBING MATERIALS AND METHODS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.

1.2. SUBMITTALS

A. Provide documentation of all completed tests described herein and their results. 

PART 2 – PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  Provide 
fuel, water, electricity, materials, labor and equipment required for tests.

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system.

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  Make 
repairs with new materials.

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure.
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken.
F. For test pressure schedules see Section 221100 of this specification.

3.2. TEST METHODS AND PRESSURES

A. Test methods and pressures shall be as follows:

1. Hydrostatic Test (Closed Systems):

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified.

2. Hydrostatic Test (Open System):

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint in 
building except uppermost 10 feet of system shall be submitted to at least 10-foot head of water.  
Water shall be held in system for 15 minutes before inspection starts.  System shall hold test 
pressure without leaks.

3. Pneumatic Test:

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 75 
PSI or 15% of operating pressure or whichever is greater.          

b. Allow at least 1 hour after test pressure has been applied before making initial test.
c. Curing test, completely isolate entire system from compressor or other sources of air pressure.

4. Pressure Relief and Safety Valve:

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications.

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature.

c. Items installed in systems without test tag attached will be rejected.

3.3. STERILIZATION OF DOMESTIC WATER SYSTEMS

A. After final pressure testing of distribution system thoroughly flush entire system with water until free of dirt and 
construction debris.  Fill system with solution of liquid chlorine or hypochlorite of not less that 50 PPM.  Retain 
treated water in system until test indicates non-spore-forming bacteria have been destroyed or for 24 hours 
whichever is greater.

B. All points in systems shall have at least 10 PPM of solution at end of retention period.  Open and close each 
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valve at least six times in system during sterilization process to sterilize valve parts.
C. When time and concentration conditions have been met, drain system and flush with fresh domestic water until 

residual cleaning solution is less than 1.0 PPM.  Open and close each valve in system six times during flushing 
operation.

D. Test samples taken from several points in system shall indicate absence of pollution for two full days.  Repeat 
sterilization as required.  Acceptance of system will not be given until satisfactory bacteriological results are 
obtained.

3.4. CLEANING OF SYSTEMS AND EQUIPMENT

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of piping 
and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific instructions 
are not provided clean equipment systems as follows:

3.5. MAINTENANCE OF SYSTEMS

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract.

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for final 
construction review.

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will need 
to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a one 
year supply as determine by Equipment Manufacturer’s recommendations.

3.6. PAINTING OF MATERIALS AND EQUIPMENT

A. Paint all exterior piping with (2) two coats of an enamel rust inhibiting exterior paint in a color selected by 
architect.

B. Touch-up painting and refinishing of factory applied finishes shall be by Plumbing Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer.

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer.

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish.

E. Where extensive refinishing is required equipment shall be completely repainted.

3.7. PIPING IDENTIFICATION

A. Provide pipe markers at 10’-0” maximum spacing to identify piping in mechanical rooms and 20’-0” maximum 
spacing in all other areas with Seaton Setmark pipe markers with letters and flow direction arrows.   

B. Colors and wording shall be of standard pipe markers as available from Seaton or equal.  Submit for approval 
list of colors and wording prior to purchase of pipe markers.  

C. Pipe marker nomenclature/colors shall meet applicable ANSI Standard and OSHA requirements.

3.8. VALVE IDENTIFICATION

A. Mark all valves with Seton No. 300-BL brass identification tags with system legend, valve number and size 
stamped on tag.  Lettering shall be black ½” high.  Tags shall be minimum 2” in diameter and attached to valve 
with Seton No. 16 brass jack chain.

B. Prepare four copies of typewritten list of valve tags.  List shall be typed in upper case and contain tag number, 
valve size, type, function and location.  Frame one list under glass and mount near operating instruction in main 
equipment rooms.

3.9. EQUIPMENT LABELS:

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and 
having predrilled holes for attachment hardware.  Black letters on white background.

B. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
C. Minimum Letter Size:  1/4 inchfor name of units if viewing distance is less than 24 inches, 1/2 inch for viewing 

distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary 
lettering two-thirds to three-fourths the size of principal lettering.

D. Fasteners:  Stainless-steel rivets or self-tapping screws.
E. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
F. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers 

where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 
where equipment is specified.

3.10. EXCAVATION AND BACKFILL

A. Perform necessary excavation to receive Work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 
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for this operation, and remove it at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards.

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work.

C. Conduct excavations so no walls or footings are disturbed or injured.  Backfill excavations made under or 
adjacent to footing with selected earth or sand and tamp to compaction required by Architect-Engineer.  
Mechanically tamp backfill under concrete and pavings in six inch layers to 95% standard density, Reference 
Division 2.

D. Backfill trenches and excavations to required heights with allowance made for settlement.  Tamp fill material 
thoroughly and moistened as required for specified compaction density.  Dispose of excess earth, rubble and 
debris as directed by Architect.

E. When available, refer to test hole information on Architectural or Civil drawings or specifications for types of soil 
to be encountered in excavations.

3.11. FIRE BARRIERS

A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and 
openings containing penetrating items, provide through-penetration firestop systems that are produced and 
installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, 
and maintain original fire-resistance rating of construction penetrated.

B. SUBMITTALS

1. Product Data:  For each type of product indicated.
2. Shop Drawings:  For each through-penetration firestop system, show each type of construction condition 

penetrated, relationships to adjoining construction, and type of penetrating item.  Include firestop design 
designation of qualified testing and inspecting agency that evidences compliance with requirements for 
each condition indicated.

a. Submit documentation, including illustrations, from a qualified testing and inspecting agency 
that is applicable to each through-penetration firestop system configuration for construction and 
penetrating items.

b. Where Project conditions require modification to a qualified testing and inspecting agency's 
illustration for a particular through-penetration firestop condition, submit illustration, with 
modifications marked, approved by through-penetration firestop system manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated assembly.

3. Through-Penetration Firestop System Schedule:  Indicate locations of each through-penetration firestop 
system, along with the following information:

a. Types of penetrating items.
b. Types of constructions penetrated, including fire-resistance ratings and, where applicable, 

thicknesses of construction penetrated.
c. Through-penetration firestop systems for each location identified by firestop design designation 

of qualified testing and inspecting agency.

C. Product Certificates:  For through-penetration firestop system products, signed by product manufacturer.
D. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems 

are installed according to specified requirements.
E. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration 

firestop systems.
F. Do not cover up through-penetration firestop system installations that will become concealed behind other 

construction until each installation has been examined by building inspector, if required by authorities having 
jurisdiction.

G. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies 
with requirements, based on comprehensive testing of current products.

H. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the 
substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under 
conditions of service and application, as demonstrated by through-penetration firestop system manufacturer 
based on testing and field experience.

I. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill 
materials.  Use only components specified by through-penetration firestop system manufacturer and approved 
by qualified testing and inspecting agency for firestop systems indicated.

J. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations.

1. Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
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Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex.

3.12. EQUIPMENT ANCHORS

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors.

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors.

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored.

3.13. WELDING

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall be 
in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1.

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings ends 
shall be beveled a minimum of 30 degrees prior to welding.

C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of welding 
required shall do welding.  Each welder shall identify his work with a code marking before starting any welded 
pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project listing welders’ 
code, date and types of latest qualification test passed by each welder.   

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard AWS 
D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders qualified 
under National Certified Pipe Welding Bureau will be acceptable.

E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  
Align and position parts so that branches and fittings are set true.  Make changes in direction of piping systems 
with factory made welding fittings.  Make branch connections with welding tees or forged weldolets.

END OF SECTION 220011
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SECTION 220013 – PROJECT COORDINATION
220013 PROJECT COORDINATION

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor.

1.3. COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation.

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following:

1. Delivery and processing of submittals.
2. Progress meetings.
3. Preinstallation conferences.
4. Project closeout activities.
5. Startup and adjustment of systems.

1.4. SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily.
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3. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change.

1.5. COORDINATION

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.  

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved.

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation.

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels.

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided.

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence.
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing.
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work.
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting. 

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication.

1. Right-of-Way:

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed. 

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings.

1.6. DRAWINGS AND FILES.

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents.

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process. 

1.7. PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
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1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Manufacturer's written recommendations.
l. Warranty requirements.
m. Compatibility of materials.
n. Space and access limitations.
o. Regulations of authorities having jurisdiction.
p. Testing and inspecting requirements.
q. Installation procedures.
r. Coordination with other work.
s. Required performance results.
t. Protection of adjacent work.

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date.

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project.

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts.

b. Review present and future needs of each contractor present, including the following:

i. Interface requirements.
ii. Sequence of operations.
iii. Status of submittals.
iv. Deliveries.
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v. Off-site fabrication.
vi. Access.
vii. Quality and work standards.
viii. Change Orders.

3. Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting.

1.8. REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI.

1. Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI.

2. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

3.1. EQUIPMENT FURNISHED BY OTHERS

A. Description:

1. Items furnished by other trades (electrical contractor, etc.) such as disconnect switches, etc.
2. Kitchen Equipment (may be furnished by owner, owner’s vendor, or separate sub-contractor)
3. Equipment furnished by general contractor
4. Equipment furnished by owner

B. General

1. Fully review manufacturer’s installation instructions for equipment.  Installation of all related plumbing 
items shall be per same.

a. Plumbing contractor shall obtain same from others if not readily available.

END OF SECTION 220013
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SECTION 220513 – COMMON MOTOR REQUIREMENTS FOR PLUMBING
220513 COMMON MOTOR REQUIREMENTS FOR PLUMBING 

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

PART 2 - PRODUCTS

2.1. MOTORS

A. Motors shall be installed in strict accordance with rules set forth by NEC and equipment manufacturer.
B. ELECTRIC MOTORS (Less than ½ HP)

1. Motors 1/3 horsepower and smaller shall be selected by manufacturer of driven equipment with motor 
speed and torque characteristics best suited for application.

2. Motors shall have a minimum service factor of 1.15 for open dripproof enclosure and 1.00 for totally 
enclosed motors.  Wherever applicable provide motors with cushion bases.  Motor enclosure shall be 
proper type required for operating environment.

3. Motors shall have a plus or minus 10% voltage tolerance and plus or minus 5% frequency tolerance.  
Motors shall operate satisfactorily in ambient temperature range of 0 degrees C (32oF) to 140oC (104oF) 
at altitudes below 3300 feet.

4. Provide motors with built-in thermal overload protection.  Motors readily accessible to operating 
personnel shall have manual reset protector.  All other shall have automatic reset protectors.

5. Motors shall have AFBMA standard double-shielded ball bearings sized for average life of at least 
100,000 hours under normal loading conditions.  Bearings housing shall have provisions for adding new 
lubricant without major disassembly and shall have seals to prevent entrance of foreign matter and 
leakage of bearing lubricant.

6. Motor bolts, screws and other external hardware shall be treated with corrosion resistant plating and 
motor enclosure prime painted with corrosion resistant metal primer finished with a durable machinery 
enamel.

7. Unless indicated otherwise motors shall be rated for continuous operation at 115, 200, or 277 volt single 
phase 60 hertz.  Where equipment manufacturer offers a choice provide permanent split capacitor 
motors in lieu of shaded pole motors.

8. Motor leads shall be marked throughout entire length for easy identification and terminate with brass or 
copper terminal lugs.  Motor shall have permanently attached nameplate with electrical characteristics 
and wiring connection diagram.

C. ELECTRIC MOTORS (1/2 HP and Larger)

1. Provide equipment requiring electric motors with NEMA Standard motors.  Shop drawings, submitted 
and equipment provided with electric motors shall include motor manufacturer, horsepower, voltage, full 
load amperes, NEMA design type, insulation class, shaft bearing type, mounting base type, and 
enclosure type.  To greatest extent possible motors for this project shall be by one manufacturer.

2. Motors shall conform to current NEMA Standard MG1.  Motor shall operate successfully without derating 
under the following conditions.

3. 40 degrees C (104oF) maximum ambient temperature,  3,300 Ft. maximum altitude, voltage variations 
of plus or minus 10% of nameplate rating, frequency variations of plus or minus 5% of nameplate rating, 
combined voltage and frequency variation of plus or minus 10% total as long as frequency does not 
exceed plus or minus 5%.

4. Motors shall meet or exceed locked rotor (Starting) and breakdown (maximum) torques specified for the 
NEMA design rating.  Lock rotor currents shall not exceed NEMA maximum values for motor NEMA 
design rating.

5. Motor service factors shall be 1.15 for open dripproof motors and 1.00 for totally enclosed motors.
6. Unless indicated otherwise, motor insulation may be manufacturers standard for Class A, B or F provided 

that maximum permissible temperature for insulation is not exceeded when motor is operating at its 
service factor load in a 40 Degrees C (104oF) ambient.

7. Motor frame/HP relationship shall conform to current NEMA Standard for “T” frames.  Motors shall have 
antifriction ball or roller bearings sized for average life of at least 100,000 hours under normal v-belt 
loading conditions.  Bearings shall be AFBMA Standard and shield mounted ball bearings of ample 
capacity for motor rating.  Bearing housing shall have provisions for adding new lubricant and draining 
out old lubricant without major motor disassembly.  Bearing housing shall have seals to protect bearing 
from entrance of foreign matter and to prevent leakage of bearing lubricant.

8. Conduit box mounting shall rotate to allow conduit entrance from top, bottom or either side.  Conduit 



Salina Fire Station 4

COMMON MOTOR REQUIREMENTS FOR 
PLUMBING 220513-2

holes shall conform to NEC Standards.
9. Motor leads shall have same insulation class as motor windings.  Leads shall be marked throughout 

entire length for easy identification and terminated with brass or copper terminal lugs.  Motor shall have 
permanently attached nameplate with electrical characteristics and wiring connection diagram.

10. Motor bolts, screws and other external hardware shall be treated with a corrosion resistant plating.  Motor 
enclosure shall be prime painted with corrosion resisting metal primer and finished with a durable 
machinery enamel paint.

11. Unless indicted otherwise motors shall be rated for continuous operation at rated voltage, three phase, 
60 hertz.  Motors shall be T-frame squirrel cage induction.  Type NEMA design B with Class B insulation.  
Motors shall be dripproof totally enclosed or explosion-proof as required by motor environment.

PART 3 – EXECUTION (NOT APPLICABLE)

END OF SECTION 220513
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SECTION 220523 – VALVES
220523 VALVES

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. EQUIVALENTS

A. Equivalent valves shall be used only from the following specified valve manufacturers and listed on current 
comparison charts by Apollo, Viega, Hammond, Hays, Milwaukee, Muessco, Nibco, Rockwell-Nordstrom, 
Stockham, and Watts.

1.3. SUBMITTALS

A. Product Data:  For each type of valve indicated.

1.4. QUALITY ASSURANCE

A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
B. NSF Compliance:  NSF 61 for valve materials for potable-water service and NSF 372 for lead content.

PART 2 - PRODUCTS

2.1. GENERAL REQUIREMENTS FOR VALVES

A. Plumbing valve applications specified in this Section are limited to NPS 12 (DN 300).
B. Refer to valve schedule articles for applications of valves.
C. Caution:  Revise pressure ratings and insert temperature ratings in valve articles if valves with higher ratings 

are required.
D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and 

temperatures.
E. Valve Sizes:  Same as upstream piping unless otherwise indicated.
F. Valve Actuator Types:

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
2. Handwheel:  For valves other than quarter-turn types.
3. Handlever:  For quarter-turn valves NPS 6 and smaller[ except plug valves.
4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with chain 

for mounting height, as indicated in the "Valve Installation" Article.

G. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:

1. Gate Valves:  With rising stem.
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve 

that allows operation of valve without breaking the vapor seal or disturbing insulation.
3. Butterfly Valves:  With extended neck.

H. Valve-End Connections:

1. Flanged:  With flanges according to ASME B16.1 for iron valves.
2. Solder Joint:  With sockets according to ASME B16.18.
3. Threaded:  With threads according to ASME B1.20.1.
4. Grooved: With grooved ends to copper-tube dimensions or similar to AWWA C606.
5. Press-Connect Ends: With press ends according to ASTM F3226.

2.2. VALVES

A. BALL VALVES

1. Ball valves shall be scheduled as type “BLV” valves.  Valve specifications by type number shall be as 
follows:

2. Provide ball handle with extension or offset as required to clear piping insulation.

a. BLV-1:

i. 2-1/2” valves and smaller, Hammond #8501 (screwed) or 8511 (solder) series bronze 
two piece large port ball valve 600 PSI-WOG/150 PSI-WSP reinforced TFE seats, 
chrome plate brass ball (tunnel or drilled design), silicon bronze stem vinyl-covered 
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steel lever handle.  Stainless steel ball and stem shall be provided for steam 
applications.

ii. 2-1/2" zero lead ball valves and smaller, Viega press-connect end valves approved for 
use with copper tubing conforming to ASTM B88 or B75. When pressing onto B88 
copper tube, types K, L, and M may be used. Tempers O60 and O50, known as “soft 
copper”, are limited to nominal sizes 1/2" to 1-1/4”. Temper H58, known as “hard 
copper”, may be used with nominal sizes 1/2” to 4". Valves shall conform to IAPMO 
Z1157, NSF 61-372, NSF U.P. Code and listed by NSF to Commercial Hot water. 
Temperature range 0-250 F and max CWP 300. Ball valve shall be equipped with a 
full port, 316 stainless steel ball, blowout-proof Eco Brass® stem, reinforced PTFE 
seats, lockable metal handle, 2-piece zero lead bronze body with integral press ends. 

iii. 2-1/2 - 4" zero lead valves, Viega press-connect end valves approved for use with 
copper tubing conforming to ASTM B88 or B75. When pressing onto B88 copper tube, 
types K, L, and M may be used. Tempers O60 and O50, known as “soft copper”, are 
limited to nominal sizes 1/2" to 1-1/4”. Temper H58, known as “hard copper”, may be 
used with nominal sizes 1/2” to 4".  Valves shall conform to IAPMO Z1157, NSF 61-
372, NSF U.P. Code and listed by NSF to Commercial Hot water. Temperature range 
0-250 F and max CWP 300. Ball valve shall be equipped with a full port, 316 stainless 
steel ball, blowout-proof Eco Brass® stem, reinforced PTFE seats, lockable metal 
handle, 2-piece zero lead bronze body with integral press ends. 

b. BLV-2: Ball valve shall be flexible lip seat to assure positive shut off (in both directions) and 
self compensates for wear.  Material - fiberglass reinforced teflon, single piece.  Self-adjusting, 
low friction teflon box ring stem seals pre-loaded by Belleville washers.  Two-piece carbon steel 
body.  Four bolt design with locking fasteners for vibration resistance and joint integrity, one 
piece teflon body seal.  Valve shall be rated for 250 PSI steam service.  316 stainless steel ball 
and stem.  Provide with insulated handle.  Neles Jamesbury Model 21-2236MT.  Equivalent by 
Worchester.  MCF Series 56-HT.

B. GLOBE VALVES

1. Globe valves shall be scheduled as type “GLV” valves.  Valve specifications by type number shall be as 
follows:

a. GLV-1: 2-1/2” valves and smaller, Hammond #IB413T (screwed) or IB423 (solder) bronze 
globe valve, 300 PSI-WOG/150 PSI-WSP union bonnet, Teflon disc, malleable iron handwheel.

C. PLUG VALVES

1. Plug valves shall be scheduled as type “PLV” valves.  Valve specifications by type number shall be as 
follows:

a. PLV-1: 1” valves and smaller Hays 7400 series iron body gas cock, 175 PSI-WOG bronze 
plug washer and nut, screwed ends.

b. PLV-2: 1-1/4” through 4” valves, Rockwell-Nordstrom Fig. 142, semi-steel lubricated plug 
valve, 175 PSI-WOG coated plug, two bolt cover, and short pattern screwed ends.  Provide 
complete with standard pattern cast handle.

D. GATE VALVES

1. Gate valves shall be scheduled as type “GTV” valves.  Valve specifications by type number shall be as 
follows:

a. GTV-1: 2” and smaller Hammond #IB640 (screwed) or IB635 (solder) ASTM B 62 bronze body 
and bonnet with malleable iron handwheel, 200 PSI-WOG/125 PSI-WSP.

b. GTV-2: 2 ½” and larger Hammond #IR1140 HI, flanged, bolted bonnet, O.S. & Y., ASTM 126 
iron body, bronze trimmed, 200 PSI-WOG/125 PSI-WSP.

E. CHECK VALVES

1. Check valves shall be scheduled as type “SCV” valves.  Valve specifications by type number shall be as 
follows:

a. SCV-1:

i. 2” valves and smaller Hammond #IB940 (screwed) or IB912 (solder) bronze check 
valve, 200 PSI-WOG/125 PSI-WSP, Teflon or bronze disc and seat ring.

ii. 2" valves and smaller Viega ZL bronze check valve with integral press-connect ends 
approved for use with copper tubing conforming to ASTM B88 or B75. When pressing 
onto B88 copper tube, types K, L, and M may be used. Tempers O60 and O50, known 
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as “soft copper”, are limited to nominal sizes 1/2" to 1-1/4”. Temper H58, known as 
“hard copper”, may be used with nominal sizes 1/2” to 4".  Valves shall conform to 
MSS SP-80 and NSF 61-372, 400 PSI-WOG, Temperature range 0-200 F, max 
operating pressure 200psi. Valve shall have integral leak feature in body of valve to 
detect unpressed connections during pressure testing process.

b. SCV-2: 2-1/2” and larger Hammond #IR1124 HI flanged, ASTM 126 iron body, bronze 
trimmed, 200PSI-WOG/125 PSI-WSP.

F. MANUAL BALANCING VALVES

1. Balancing valves shall be scheduled as Type “BAV” valves.  Contractor shall provide bronze balancing 
valves with provisions for connecting differential pressure meter for purposes of setting flow rate through 
valve.  Contractor shall install balancing valves in a manner that allows access to the setting indicator 
and the gauge connections.  Valves shall be shipped in polyurethane block to be used as insulation.  
Equivalent valves by Armstrong, Bell and Gossett, Tour and Anderson, Viega, Nibco.  Valves shall be 
as follows:

a. BAV-1:

i. Sizes ½” through 6” Armstrong Model CBV I or CBV II circuit balance valve, 125 
PSI-WP at 250 degrees F., meter connections with built-in check valves screwed or 
flanged ends.  Provide complete with polyurethane insulation cover.

ii. Sizes 1/2" through 2" Viega ZL bronze manual balancing valve with integral press-
connect ends. Valves shall conform to ASTM B927, NSF 61-372 and UL 2043, 300 
PSI-WOG, Temperature range 15-250 F, max operating pressure 250psi.  Valve shall 
have integral leak feature in body of valve to detect unpressed connections during 
pressure testing process.

G. AUTOMATIC FLOW CONTROL VALVE FOR DRINKING WATER APPLICATIONS

1. Automatic balance valves ½ and ¾” [15 and 20mm], NSF/ANSI 61-G rated for commercial hot water 
service (temperature rated to 180F), and certified by the NSF with all wetted parts stainless steel; lead-
free construction in compliance with ANS/NSF-372; Series 300 stainless steel body, nickel plated brass 
union nut, and tamper-resistant flow cartridge 300 series stainless steel. Victaulic “ICSS” Series 76X.

2.3. VALVE SCHEDULE

SYSTEM SIZE STOP CHECK BALANCE

Domestic Water ½”-2-1/2” BLV-1 SCV-1 BAV-1

Domestic Water 3” and up BFV-1 or 2 SCV-2 BAV-1

Natural Gas ½” - 1” PLV-1 -- --

Natural Gas 1-1/4”-4” PLV-2 -- --

Steam ½”-2” GTV-1 SCV-1 --

Steam 2-1/2” and up GTV-2 SCV-2 --

Pumped Condensate ½”-1-1/2” -- SCV-1 --

Compressed Air All BLV-1 -- --

PART 3 – EXECUTION

3.1. VALVE INSTALLATION

A. Install valves with unions, grooved joint couplings, or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.
E. Install swing check valves for proper direction of flow and in horizontal position with hinge pin level.
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3.2. INSTALLATION

A. Install necessary valves within piping systems to provide required flow control, to allow isolation for inspection, 
maintenance and repair of each piece of equipment or fixture, and on each main and branch service loop.  

B. Each valve shall be installed so that it is easily accessible for operation, visual inspection, and maintenance and 
wherever possible, gate, check and ball valves shall be installed on a horizontal run with the handle upright and 
within 15 degrees of vertical.  Butterfly valves shall be installed with the stem in the horizontal position and the 
handle at 90 degrees from vertical.

C. Valves installed in piping systems shall be compatible with system maximum test pressure, pipe materials, pipe 
joining method, and fluid or gas conveyed in system.

D. Valves 2-1/2” and smaller shall have soldered, grooved, or screwed end connections as required by piping 
materials unless otherwise specified or shown on drawings.  Install union connection in the line within two feet 
of each screw end valve unless valve can be otherwise easily removed from line.  Valves 3” and over shall have 
flange or grooved end connections.

E. Non-rising stem valves shall not be installed at any point in the piping systems.  With permission of 
Architect-Engineer non-rising stem valve may be installed at particular points where space is restricted.

F. Provide butterfly valves 6” and smaller with 10 position lever handle for on-off application and infinite position 
handle for throttling applications.  Provide butterfly valves 8” and up with fully enclosed all weather gear 
operators.

G. Install globe valves with pressure on top of disc except that must be completely drained for inspection, 
maintenance or to prevent freezing shall be installed with stem in horizontal position to insure complete drainage 
of pipelines.

H. Gate valves shall not be installed in pipelines where intended for throttling service or where piping is subject to 
vibration as part of normal operating conditions.

I. Valves shall be designed for repacking under pressure when fully opened and backseated.
J. Balancing valves installed by means of sweating or soldering shall have their interiors removed before 

installation and reinstalled upon dissipation of the heat associated with installation.  Using a wet rag in lieu of 
removing the valve interior as a means of heat dissipation during installation is not acceptable.

K. Press-connect valves shall be installed with tools recommended by fitting manufacturer. The manufacture's 
installation instructions shall be strictly adhered to. Installers shall attend a manufacture's installation training 
class as having been trained and qualified to join piping with press-connect valves. On-site training and 
credentialing by manufacturer's representative is acceptable. Installer shall be a qualified installer, licensed 
within the jurisdiction, and familiar with installation of press-connect valves. All press connections shall bear full 
insertion depth marks on the tubing.  Special attention shall be given to the required two step pressure test to 
ensure integral leak feature in body of valve detects any unpressed connections.

3.3. ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing.  Replace valves if persistent leaking occurs.

END OF SECTION 220523
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SECTION 220700 – PLUMBING INSULATION
220700 PLUMBING INSULATION

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. 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. Section Includes:

1. Insulation Materials:

a. Cellular glass.
b. Flexible elastomeric.
c. Mineral fiber.
d. Polyolefin.

2. Insulating cements.
3. Adhesives.
4. Mastics.
5. Sealants.
6. Factory-applied jackets.
7. Field-applied jackets.
8. Tapes.

B. SUBMITTALS

1. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any).

2. LEED Submittal:

a. Product Data for Credit EQ 4.1:  For adhesives and sealants, including printed statement of 
VOC content.

3. Shop Drawings:

a. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger.

b. Detail attachment and covering of heat tracing inside insulation.
c. Detail insulation application at pipe expansion joints for each type of insulation.
d. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation.
e. Detail removable insulation at piping specialties, equipment connections, and access panels.
f. Detail application of field-applied jackets.
g. Detail application at linkages of control devices.
h. Detail field application for each equipment type.

4. Qualification Data:  For qualified Installer.
5. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed.

C. QUALITY ASSURANCE

1. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program 
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 
Training.

2. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency.

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less.
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b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less.

3. Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants.

1.3. DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature.

1.4. COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section 
"Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer 
for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for space required for 
maintenance.

C. Coordinate installation and testing of heat tracing.

1.5. SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after installing and testing 
heat tracing.  Insulation application may begin on segments that have satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.

PART 2 PRODUCTS

2.1. INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871.
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

2.2. PIPING AND EQUIPMENT INSULATION

A. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed 
cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Cell-U-Foam Corporation; Ultra-CUF.
b. Pittsburgh Corning Corporation; Foamglas Super K.

2. Block Insulation:  ASTM C 552, Type I.
3. Special-Shaped Insulation:  ASTM C 552, Type III.
4. Board Insulation:  ASTM C 552, Type IV.
5. If retaining both types of insulation in first two subparagraphs below, indicate where each type applies in 

insulation system schedules.
6. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1.
7. Preformed Pipe Insulation with Factory-Applied ASJ:  Comply with ASTM C 552, Type II, Class 2.
8. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

B. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I 
for tubular materials and Type II for sheet materials.

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
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the Work include, but are not limited to, the following:

a. CertainTeed Corp.; Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Duct Wrap.
d. Manson Insulation Inc.; Alley Wrap.
e. Owens Corning; All-Service Duct Wrap.

D. Mineral-Fiber, Preformed Pipe Insulation:

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Knauf Insulation; Earthwool 1000(Pipe Insulation).
b. Johns Manville; Micro-Lok.
c. Manson Insulation Inc.; Alley-K.
d. Owens Corning; Fiberglas Pipe Insulation.

2. Type I, 850 deg F and Type IV, 1000 deg F Materials: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 547, Type I and IV, Grade A, with factory-applied ASJ-SSL. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article.

E. Mineral-Fiber Pipe and Tank Insulation:

1. Products:  Subject to compliance with requirements, provide: 

a. Knauf Insulation; Kwik-Flex Pipe and Tank Insulation. Basis of Design Product.

2.  Fiberglass bonded with a thermosetting resin. Semi-rigid blanket material with factory-applied ASJ 
jacket, complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM 
C 612, Type IB. Compressive Strength; per ASTM C 165, not less than 25 PSF (1.2 kPa) at 10% 
deformation. Thermal conductivity (k value) at 100 deg. F (38 deg. C) is 0.25 Btu x in. /h x sq. ft. x deg. 
F (0.036 W/m x C). Factory-applied jacket requirements are specified in “Factory-Applied Jackets” 
Article.

F. Plenum Fire Wrap:

1. Installation shall be in strict accordance with manufacturer’s written instructions, as shown on the 
approved shop drawings.

2. 3M™ Fire Barrier Plenum Wrap 5A+ shall be a high-temperature fiber blanket thermal insulation 
encapsulated in a fiberglass-reinforced aluminized foil. 

3. Plenum Wrap density shall be nominal 6 pcf (96 kg/m3) and have a nominal 1/2 inch (12.7 mm) 
thickness. 

4. The fiber blanket shall have a continuous use limit in excess of 1832°F (1000°C). Flame Spread Index 
and Smoke Developed Index of the foil encapsulated blanket shall be <25/<50.

2.3. INSULATING CEMENTS

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M.

2.4. ADHESIVES

A. Military Specification referenced in this article is the only standard available when this Section was updated.  
MIL-A-3316C was last updated in October 1987.

B. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated.

1. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.

1. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

E. PVC Jacket Adhesive:  Compatible with PVC jacket.
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1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2.5. MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II.

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.

1. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness.
2. Service Temperature Range:  Minus 20 to plus 180 deg F.
3. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight.
4. Color:  White.

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services.

1. Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range:  Minus 20 to plus 200 deg F.
3. Solids Content:  63 percent by volume and 73 percent by weight.
4. Color:  White.

2.6. SEALANTS

A. Joint Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
3. Service Temperature Range:  Minus 100 to plus 300 deg F.
4. Color:  White or gray.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).

B. FSK and Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range:  Minus 40 to plus 250 deg F.
4. Color:  Aluminum.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range:  Minus 40 to plus 250 deg F.
4. Color:  White.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).

2.7. FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following:

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I.

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 
protective strip; complying with ASTM C 1136, Type I.

3. ASJ+ SSL+: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, interleaving with 
an outer polymer film leaving no paper exposed, and pressure-sensitive, acrylic-based adhesive covered 
by removable protective strip; complying with ASTM C 1136, Type I, II, III, IV, VII, VIII, and X

4. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II.

5. PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 and 
a smoke-developed index of 20 when tested according to ASTM E 84.

2.8. FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch, 
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in a Leno weave, for equipment and pipe.

2.9. FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B. Although other thicknesses for PVC jackets are available, a flame-spread index of 25 and a smoke-developed 

index of 50 apply only to thicknesses of 30 mils (0.8 mm) and less.
C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness 

as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket 
schedules.

1. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  
See Division 01 Section "Product Requirements."

2. Adhesive:  As recommended by jacket material manufacturer.
3. Color:  White
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories.

5. Factory-fabricated tank heads and tank side panels.

D. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14.

1. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  
See Division 01 Section "Product Requirements."

2. Factory cut and rolled to size.
3. Finish and thickness are indicated in field-applied jacket schedules.
4. Among the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) barrier provides the 

least protection against galvanic corrosion, 3-mil (0.075-mm) barrier offers better protection, and 
Polysurlyn barrier offers the best protection.  For most indoor applications, 1-mil (0.025-mm) barrier is 
adequate.  For outdoor applications, select either 3-mil (0.075-mm) or Polysurlyn barrier.

5. Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.
6. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper].
7. Factory-Fabricated Fitting Covers:

a. Same material, finish, and thickness as jacket.
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
c. Tee covers.
d. Flange and union covers.
e. End caps.
f. Beveled collars.
g. Valve covers.
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available.

2.10. TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136.

1. Width:  3 inches.
2. Thickness:  11.5 mils.
3. Adhesion:  90 ounces force/inch in width.
4. Elongation:  2 percent.
5. Tensile Strength:  40 lbf/inch in width.
6. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with 
ASTM C 1136.

1. Width:  3 inches.
2. Thickness:  6.5 mils.
3. Adhesion:  90 ounces force/inch in width.
4. Elongation:  2 percent.
5. Tensile Strength:  40 lbf/inch in width.
6. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for 
indoor and outdoor applications.
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1. Width:  2 inches.
2. Thickness:  6 mils.
3. Adhesion:  64 ounces force/inch in width.
4. Elongation:  500 percent.
5. Tensile Strength:  18 lbf/inch in width.

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

1. Width:  2 inches.
2. Thickness:  3.7 mils.
3. Adhesion:  100 ounces force/inch in width.
4. Elongation:  5 percent.
5. Tensile Strength:  34 lbf/inch in width.

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive.

1. Width:  3 inches.
2. Film Thickness:  6 mils.
3. Adhesive Thickness:  1.5 mils.
4. Elongation at Break:  145 percent.
5. Tensile Strength:  55 lbf/inch in width.

2.11. SECUREMENTS

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide 
with wing or closed seal.

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

2.12. INSULATION SCHEDULE

A. See plans for piping and insulation schedule.  Other insulation requirements are scheduled below:

INSULATION SERVICE SIZE TYPE THICKNESS JACKET

Drinking Fount. Drain All Sizes FE 1” ASJ-SSL

Heat Traced Sanitary All Sizes MF 1” ASJ-SSL

Condensate Drain All Sizes FE ½” ASJ-SSL

Roof Drain Bodies All Sizes FE ½” ASJ-SSL

Field Insulated HW Storage Tanks All Sizes FE 1”

MF - Mineral-Fiber CG - Cellular Glass FE - Flexible Elastomeric

2.13. LAVATORIES AND SINK INSULATION

A. Insulate all exposed hot, cold and waste piping associated with lavatories and sinks with Truebro “Handi 
Lav-Guard” insulation kit model no. 102.  Equivalent by Brocar Products Inc. or Proto P-trap and valve covers.

PART 3 – EXECUTION

3.1. EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2. PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect 
insulation application.

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing 
that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water.
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3.3. GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties.

B. All portions of piping shall be insulated, including inside walls, chases and other concealed spaced.
C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of 

equipment and pipe system as specified in insulation system schedules.
D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 

not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
E. Install insulation with longitudinal seams at top and bottom of horizontal runs.
F. Install multiple layers of insulation with longitudinal and end seams staggered.
G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
H. Keep insulation materials dry during application and finishing.
I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer.
J. Install insulation with least number of joints practical.
K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point 

of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment 
to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged 
to protect jacket from tear or puncture by hanger, support, and shield.

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

M. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips 

with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor 
seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent 
to pipe flanges and fittings.

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
O. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement.
P. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
Q. For above ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

R. Undamaged insulation systems on cold surface piping and equipment shall perform their intended functions as 
vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  Contractor 
shall take every reasonable precaution to provide insulation systems with continuous unbroken vapor barriers.

3.4. PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions.
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B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions.

1. Comply with requirements in Penetration Firestopping and fire-resistive joint sealers.

C. Insulation Installation at Floor Penetrations:

1. Pipe:  Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration Firestopping."

3.5. EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION

A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive and 
anchor pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of tank and vessel surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment, including contours.  
Bevel insulation edges for cylindrical surfaces for tight joints.  Stagger end joints.

3. Protect exposed corners with secured corner angles.
4. Install adhesively attached or self-sticking insulation hangers and speed washers on sides of tanks and 

vessels as follows:

a. Do not weld anchor pins to ASME-labeled pressure vessels.
b. Select insulation hangers and adhesive that are compatible with service temperature and with 

substrate.
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end joints, and 

16 inches o.c. in both directions.
d. Do not overcompress insulation during installation.
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and vessels.
f. Impale insulation over anchor pins and attach speed washers.
g. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing.

5. Secure each layer of insulation with stainless-steel or aluminum bands.  Select band material compatible 
with insulation materials.

6. Where insulation hangers on equipment and vessels are not permitted or practical and where insulation 
support rings are not provided, install a girdle network for securing insulation.  Stretch prestressed aircraft 
cable around the diameter of vessel and make taut with clamps, turnbuckles, or breather springs.  Place 
one circumferential girdle around equipment approximately 6 inches from each end.  Install wire or cable 
between two circumferential girdles 12 incheso.c.  Install a wire ring around each end and around outer 
periphery of center openings, and stretch prestressed aircraft cable radially from the wire ring to nearest 
circumferential girdle.  Install additional circumferential girdles along the body of equipment or tank at a 
minimum spacing of 48 inches o.c.  Use this network for securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.
8. Install insulation in removable segments on equipment access doors, manholes, handholes, and other 

elements that require frequent removal for service and inspection.
9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates.
10. For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, 

breaks, and punctures in insulation.

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels:  Install insulation over entire surface 
of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive.
2. Seal longitudinal seams and end joints.

3.6. GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more specific requirements 
are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded 
with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a 
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.
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3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and 
thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the 
next and hold in place with tie wire.  Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill joints, seams, and 
irregular surfaces with insulating cement.  Insulate strainers so strainer basket flange or plug can be 
easily removed and replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below ambient services, provide a design that maintains vapor barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install 
vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  
Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 
contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with 
PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color 
of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  
Shape insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on 
adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges 
or union long at least two times the insulation thickness over adjacent pipe insulation on each side of 
flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  Select band 
material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges except divide the two-part 
section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired 
to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  
Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  Fill space 
between flange or union cover and pipe insulation with insulating cement.  Finish cover assembly with 
insulating cement applied in two coats.  After first coat is dry, apply and trowel second coat to a smooth 
finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal 
jacket.

3.7. PLENUM WRAP INSTALLATION

A. Where piping or materials that are not plenum rated are found to existing in existing building conditions that will 
remain in a return air plenum as a part of the construction fire rated plenum wrap shall be utilized.

B. When piping materials that are not rated for installation in a plenum are installed in a plenum, in lieu of replacing 
the piping, fire rated plenum wrap shall be applied at no additional cost.

C. Application shall be in strict accordance with manufacturers recommendation and listing requirements.
D. The surface of any wrapped items should be cleaned. The following additional items/materials are required for 

product installation: min. 3/4 in. (19 mm) wide Scotch® Filament Tape 898 (or equivalent), 3M™ FSK Facing 
Tape 3320 (or equivalent),min. 1/2 in.(12.7mm)wide x min. 0.015 in.(0.38mm) thick carbon steel or stainless 
steel banding material with steel banding clips or 16 gauge steel tie wire as alternate for banding, banding 
tensioner, crimping tool, and banding cutter.

3.8. CALCIUM SILICATE INSULATION INSTALLATION

A. Insulation Installation on Domestic Water Boiler Breechings:
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1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten bands without 
deforming insulation material.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with 
wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel bands at 12-inch intervals.

3. On exposed applications without metal jacket, finish insulation surface with a skim coat of mineral-fiber, 
hydraulic-setting cement.  When cement is dry, apply flood coat of lagging adhesive and press on one 
layer of glass cloth.  Overlap edges at least 1 inch.  Apply finish coat of lagging adhesive over glass 
cloth.  Thin finish coat to achieve smooth, uniform finish.

B. Insulation Installation on Straight Pipes and Tubes:

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten bands without 
deforming insulation materials.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with 
wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel bands at 12-inch intervals.

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  When cement is dry, 
apply flood coat of lagging adhesive and press on one layer of glass cloth or tape.  Overlap edges at 
least 1 inch.  Apply finish coat of lagging adhesive over glass cloth or tape.  Thin finish coat to achieve 
smooth, uniform finish.

C. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of block insulation of same material and thickness as pipe insulation.
4. Finish flange insulation same as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when available.  
Secure according to manufacturer's written instructions.

2. When preformed insulation sections of insulation are not available, install mitered sections of calcium 
silicate insulation.  Secure insulation materials with wire or bands.

3. Finish fittings insulation same as pipe insulation.

E. Insulation Installation on Valves and Pipe Specialties:

1. Install mitered segments of calcium silicate insulation to valve body.  Arrange insulation to permit access 
to packing and to allow valve operation without disturbing insulation.

2. Install insulation to flanges as specified for flange insulation application.
3. Finish valve and specialty insulation same as pipe insulation.

3.9. CELLULAR-GLASS INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation 
materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with outward clinched 
staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient services, do not staple longitudinal tabs but 
secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with 
vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:
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1. Install preformed sections of same material as straight segments of pipe insulation when available.  
Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of cellular-glass 
insulation.  Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.10. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve 

body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing 
insulation.

3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.

3.11. MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire, bands or SSL (self sealing lap) closure 
system and tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.  If the ASJ jacket is equipped with SSL closure system, use it to seal the 
longitudinal seam.

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched 
staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but 
secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with 
vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when available.
2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or 
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bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when available.
2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

3.12. FIELD-APPLIED JACKET INSTALLATION

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied 
jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier 

mastic.

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal 
applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturer's 
recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
along seam and joint edge.

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints.

E. Where PVDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior 
to installation of PVDC jacket.

2. Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the 
previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches 
over the previous section.  Adhere lap seal using adhesive or SSL, and then apply 1-1/4 circumferences 
of appropriate PVDC tape around overlapped butt joint.

3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC 
tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written 
instructions for application of adhesives along this spiral edge to maintain a permanent bond.

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches or less.  The 33-1/2-inch- circumference limit allows for 2-inch- overlap 
seal.  Using the length of roll allows for longer sections of jacket to be installed at one time.  Use adhesive 
on the lap seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap seal to secure 
joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges.

3.13. FINISHES

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections.

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material:  Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating.

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work.

D. Do not field paint aluminum or stainless-steel jackets.
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3.14. FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance.

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined in 
the "Piping Insulation Schedule, General" Article.

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements.

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance requirements 
of this specification for a period of one year after date of final acceptance or through one heating season and 
one cooling season, whichever is longer shall be replaced with an acceptable installation.  All costs to correct 
insulation deficiencies and costs to repair damages to other work shall be at Plumbing Contractors expense at 
no cost to owner.

END OF SECTION 220700
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SECTION 221000 – PLUMBING PIPING
221000 PLUMBING PIPING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  For each type of product to be used.

PART 2 - PRODUCTS

2.1. PIPING MATERIALS

A. Piping used throughout project shall conform to the following specifications.  Piping shall be plainly marked with 
manufacturers name and weight.  See piping material schedule at end of this Section for materials to be used 
for each piping system.

1. Cast Iron Bell and Spigot Soil Pipe

a. Pipe and fittings shall be gray cast iron bell and spigot conforming to ASTM A-74.
b. Seal joints with neoprene gaskets conforming to ASTM C-564.
c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer.
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler

2. Hubless Cast Iron Soil Pipe

a. Pipe and fittings shall be gray cast iron conforming to CISPI 301.
b. Pipe joints shall be no-hub heavy duty couplings consisting of neoprene rubber sleeve 

conforming to ASTM C-564 and mfg. by Husky SD 4000, Clamp all-125 or MG.  Equivalent 
Mission.Heavyweight, Ideal Clamp Product.

c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer.
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler

3. Ductile Iron Pipe:

a. Pipe

i. Ductile iron shall be ANSI A21.51, AWWA C151.  All pipe joints shall be mechanical 
unless otherwise indicated.  Pipe shall be color coded by blotches of paint.  The 
Contractor shall submit a “color class” schedule of the pipe as marked by the 
manufacturer.

ii. Inside coating shall be cement-mortar lining with seal coat of bituminous material in 
accordance with ANSI A21.4.

iii. American Water Works Associations (AWWA) Standards: C151-86 Ductile-Iron Pipe, 
Centrifugally Cast in Metal Molds or Sand-Lined Molds, for water, or other liquids.

iv. American National Standards Institute (ANSI):  A21.4-1985 Cement mortar lining for 
gray-iron and Ductile-Iron Pipe and Fittings for water.  A21.10-1987 Gray-Iron and 
Ductile-Iron Fittings, 3 inch through 48 inch for water and other liquids.  A21.11-1985 
Rubber gasket joints for gray-iron and ductile-iron pressure pipe and fittings.  A21.51-
1986 Ductile-iron pipe centrifugally cast in metal molds for sand-lined molds for water 
or other liquids (AWWA C151-1981).

b. Ductile Iron Pipe Joints and Fittings:

i. Joints:  Ductile iron shall be mechanical joints of the latest approved design of the 
manufacturer.  Joints shall be so designed to guarantee a water-tight joint for the life 
of the pipeline.

ii. Fittings:  Ductile iron shall be short body mechanical as shown on the drawings, or 
required of the same pressure design as the pipe.  Dimensional control and joint 
design shall conform to ANSI Standard A21.10 and A21.11.  All fittings shall be coated 
as specified for the pipe.  Where rods or ties are shown or called for, fittings shall be 
provided with anchoring lugs.

iii. Joint Materials: Ductile Iron Joint: Mechanical joints, bolts, glands, retainer glands and 
gaskets, ANSI Standard A21.11.

4. Carbon Steel Pipe (1/8” thru 2”):
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a. Pipe:

i. Provide seamless carbon steel conforming to ASTM specification A-106. 
ii. Pipe joints shall be threaded conforming to ANSI Standard B2.1.

b. Carbon Steel Welding Fittings:

i. Provide carbon low alloy seamless steel welding fittings conforming to current ANSI 
Standard B16.9 and ASTM Specification A234.

c. Grooved Joint Fittings: 

i. Provide ductile iron fittings conforming to ASTM A536, Grade 65-45-12; or factory-
fabricated from ASTM A53 steel pipe.

d. Branch Connection Welding Fittings:

i. Provide carbon steel weldolet fittings conforming to ANSI Standards B16.9, B16.11, 
B31.1.0 and ASTM specification A105, Grade 11.

e. Branch Connection, Welding to Screwed Fitting:

i. Provide carbon steel threadolet fitting conforming to ANSI Standards B16.9, B16.11, 
B31.1, and ASTM Specification A105, Grade 11.

f. Carbon Steel Flanges:

i. Provide carbon steel flanges conforming to ASTM Specification A181, Grade 1, and 
ANSI Standard B16.5.

g. Malleable Iron Screwed Fittings:

i. Provide screwed malleable iron fittings conforming to ANSI Standard B16.3, and 
ASTM Specification A-47 grade 32510.   

h. Cast Iron Screwed Fittings:

i. Provide screwed cast iron fittings conforming to ANSI Standard B16.4, B2.1, and 
ASTM Specification A-126, Class A.

i. Roll Grooved Pipe Couplings:

i. Provide Victaulic Installation-Ready Style 107N (rigid) couplings with Grade “EHP” 
gasket (EPDM compound) in mechanical areas.  Provide Victaulic Installation-Ready 
Style #177 or approved equal style (flexible) couplings with Grade “EHP” or “E” gasket 
in other areas.  Provide with ductile iron housing and nuts and bolts.

ii. UL classified in accordance with NSF-61 for potable water service. The system shall 
meet the low-lead requirements of NSF-372.

5. Carbon Steel Pipe (2-1/2” and above):

a. Pipe:

i. Provide electric resistance welded carbon steel pipe conforming to ASTM 
Specification A-53.

ii. Pipe ends shall be beveled for welding.

b. Carbon Steel Welding Fittings:

i. Provide carbon low alloy seamless steel welding fittings conforming to current ANSI 
Standard B16.9 and ASTM Specification A234.

c. Branch Connection Welding Fittings:

i. Provide carbon steel weldolet fittings conforming to ANSI Standards B16.9, B16.11, 
B31.1.0 and ASTM specification A105, Grade 11.

d. Branch Connection, Welding to Screwed Fitting:

i. Provide carbon steel threadolet fitting conforming to ANSI Standards B16.9, B16.11, 
B31.1, and ASTM Specification A105, Grade 11.

e. Carbon Steel Flanges:

i. Provide carbon steel flanges conforming to ASTM Specification A181, Grade 1, and 
ANSI Standard B16.5.
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f. Malleable Iron Screwed Fittings:

i. Provide screwed malleable iron fittings conforming to ANSI Standard B16.3, and 
ASTM Specification A-47 grade 32510.   

g. Cast Iron Screwed Fittings:

i. Provide screwed cast iron fittings conforming to ANSI Standard B16.4, B2.1, and 
ASTM Specification A-126, Class A.

h. Grooved Joint Fittings: 

i. Provide ductile iron fittings conforming to ASTM A536, Grade 65-45-12; or factory-
fabricated from ASTM A53 steel pipe.

i. Pipe Flange Gaskets:

i. Provide 1/16” thick asbestos free gaskets full face or ring type as required.  Gaskets 
shall be factory cut.

ii. Gaskets by Durable Mfg. Co. or Garlock Company.

j. Roll Grooved Pipe Couplings:

i. Provide Victaulic Installation-Ready Style 107N couplings with Grade “EHP” gasket 
(EPDM compound) in mechanical areas.  Provide Victaulic Installation-Ready Style 
#177 or approved equal style (flexible) couplings with Grade “EHP” or “E” gasket in 
other areas.  Provide with ductile iron housing and nuts and bolts.

ii. UL classified in accordance with NSF-61 for potable water service. The system shall 
meet the low-lead requirements of NSF-372.

k. Steel Press fittings: Provide fittings for press style joints by Viega, Merit or Nibco.

6. Copper Tube:

a. Tube/Pipe:

i. Provide hard temper copper water tube conforming to requirements of current ASTM 
Specification B-88.  Tubing shall be Type K, L, or M as listed in schedule.  Tubing 
joints shall be soldered, brazed or Viega Pro-Press style fittings.  See schedule for 
joining method to be used.

ii. Pipe by Anaconda, Cerro, Chase, Mueller or Revere Copper.

b. Wrought Copper Fittings:

i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22
ii. Fittings by Anaconda, Chase, Nibco

c. Grooved Joint Fittings: ASME B16.22 wrought copper or cast bronze to ASME B16.18. 
Manufactured to copper-tube dimensions. (Flaring of tube or fitting ends to accommodate 
alternate sized couplings is not permitted.) Victaulic Copper Connection.

d. Provide Victaulic Installation-Ready Style 607H couplings with grade ‘EHP’ gasket. Copper-
tube dimensions with offsetting, angle-pattern bolt pads.

e. Press fitting: Provide fittings for press style joints by Viega, Merit or Nibco.

7. Copper Tube Type ACR:

a. Pipe/Tube:

i. Provide hard temper nitrogenized copper refrigerant tube conforming to requirements 
of current ASTM B-88. Tubes shall be Type L or K as listed in schedule.

ii. Tubing joints shall be brazed.
iii. Pipe by Anaconda, Cerro, or Mueller.

b. Wrought Copper Fittings:

i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22
ii. Fittings by Anaconda, Chase or Nibco.

8. Polyethylene Pipe Natural Gas Piping:
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a. Provide polyethylene pipe for gas service conforming to ASTM D-1248.  Pipe shall be UV 
stabilized.  

b. SDR of 11.
c. Pipe by Driscopipe or equal.

9. Polyvinyl Chloride Drain Waste Pipe:

a. Pipe:

i. Provide Schedule 40 polyvinyl chloride solid core plastic drain waste and vent pipe 
conforming to ASTM D2665.  Joints shall be properly cleaned, primed and glued where 
scheduled.

ii. Polyvinyl Chloride (PVC) Pipe & Fittings Cell Class 12454 B.  ASTM D 2241 SDR-26
iii. Pipe by Charlotte, Genova, Crestline or equal.

b. PVC Fittings:

• PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, 
waste, and vent patterns and to fit Schedule 40 pipe.  PVC Non-pressure Piping 
Joints:  Join piping according to ASTM D 2665. 

• Joints shall be of a push-on type with a bell-end grooved to receive a 
synthetic rubber gasket when scheduled. Solvent welded joints are not allowed 
outside the building. The joint shall be made in accordance with ASTM D 3212.

ii. Equivalents:  Spears, Lasco or equal.

10. Polypropylene Chemical Waste and Vent Pipe:

a. Pipe:

i. Provide Schedule 40 polypropylene pipe conforming to current ASTM D635 and 
D2447-74.    

ii. Pipe by Lab/Line-Enfield Industrial Corp. or Orion equal.

b. Polypropylene Joints:

i. Above grade joints shall be mechanical joints conforming to current ASTM 
Specification C-425.  Below grade joints shall be fusion weld connections.

11. Cross linked Polyethylene Pipe:

a. Tubing Standard: ViegaPEX High-Density Cross-linked polyethylene tubing shall be 
manufactured to the requirements of ASTM F876 and meet the standard grade hydrostatic 
pressure ratings from Plastic Pipe Institute in accordance with TR-4/03. The following three 
standard grade ratings are required.

i. 200 degrees F at 80 psig
ii. 180 degrees F at 100 psig
iii. 73.4 degrees F at 160 psig

b. Chlorine testing: According to ASTM F876 shall meet or exceed the following end use condition.

i. End use conditions of : 100% @ 140°F
ii. Per PEX 5006 (CL5) or NSF P171 (CLR)

c. Tubing Standard: FostaPEX High-Density Cross-linked polyethylene tubing shall be 
manufactured to the requirements of ASTM F876 and meet the standard grade hydrostatic 
pressure ratings from Plastic Pipe Institute in accordance with TR-4/03. The following three 
standard grade ratings are required.

i. 200 degrees F at 80 psig
ii. 180 degrees F at 100 psig
iii. 73.4 degrees F at 160 psig

d. Fitting Standard: PEX Press fittings shall be manufactured from UNS C83600, C87700 or 
C87710 Bronze and meet the requirements of ASTM F877 tested as a system with ViegaPEX 
tubing. The PEX Press sleeve shall be manufactured out of a 304 grade or better stainless steel 
and have one to three view holes incorporated in it to ensure proper PEX tubing insertion.

e. Equivalent system by Uponor 

i. Pipe/Tube
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• Material: Cross-linked polyethylene (PEX) manufactured by PEX-a or 
Engel method.  Type: Wirsbo AQUAPEX. Material Standard: Manufactured in 
accordance with ASTM F876 and ASTM F877 and tested for compliance by an 
independent third party agency. Standard grade hydrostatic design and pressure 
ratings from PPI. 

ii. Fittings 

• Material: Fitting assembly shall be manufactured from material listed in 
paragraph 5.1 of ASTM F1960. Material Standard: Comply with ASTM F1960.  Type: 
PEX-a cold expansion fitting. Assembly shall consist of the appropriate ProPEX insert 
with a corresponding ProPEX Ring. 

12. HDPE Below Grade Polyethylene Water Piping:

a. Provide high density polyethylene pipe listed for use in underground water service applications.  
Pipe shall be UV stabilized.  

b. DR 9, ASTM D3035, AWWA C901, NSF
c. PE3408/PE3608 material conforming to ASTM D3350 with the cell classification of 345464C/E 

and is listed with the Plastic Pipe Institute’s (PPI) TR4. Formulated with carbon black and 
ultraviolet stabilizer for maximum protection against UV rays for added assurance.

d. Joints shall be fused. 

13. Modular Aluminum Piping

a. Pipe

i. ¾” – 6” 
ii. 190 psi working pressure
iii. Working temperatures: 0 Deg F to 140 Deg F
iv. Compatible with all types of compressor lubricants -compressed air, vacuum, inert gas
v. Conforms to ASME B31.1 
vi. Fire resistant to flammability standard UL94HB 
vii. OSHA Compliant
viii. Color: Blue (RAL 5012)

b. Fittings

i. Bite ring: stainless steel
ii. Die Cast Aluminum Alloy
iii. O-ring: Nitrile -Electrocoated
iv. Provide clamps, unions, valves, fittings, manifolds, quick drops, gauges of same 

modular system.  

PART 3 EXECUTION

3.1. PIPING INSTALLATION

A. Piping systems materials and installation shall conform to the following standards and codes.

1. System: Natural Gas Piping

a. Code: ANSI Standard B31.12 “Fuel Gas Piping”

B. Natural Gas piping and other fuel piping systems shall be installed per code.  All fittings in chases, solid walls, 
floors, etc. shall be welded, fused or otherwise listed for installation in concealed locations.  Other acceptable 
methods shall include providing ventilated casings for installation in these situations.  Unions, elbows, bushings, 
etc shall not be installed in concealed locations and shall only be installed in accessible locations.

C. No piping containing water shall be located in areas subject to freezing temperatures, including: unheated attics, 
unheated plenums, chases wall spaces or cavities within exterior walls, under slabs, or in concrete. 

D. Pipe sizes indicated on plans and as specified refer to nominal size in inches, unless otherwise indicated.  Pipes 
are sized to nearest ½”.  In no case shall piping smaller than size specified be used.

E. Install drainage piping pitched down at a minimum slope of 1/4 inch per foot (2 percent) for piping 3 inch and 
smaller, and 1/8 inch per foot (1 percent) for piping 4 inch and larger.  Install vent piping pitched to drain back 
by gravity to the sanitary drainage piping system.

F. Contractor shall provide and be responsible for proper location of pipe sleeves, hangers, supports, and inserts.  
Install hangers, supports, inserts, etc., as recommended by manufacturer and as specified and detailed on 
drawings. 

G. Verify construction types and provide proper hangers, inserts and supports for construction used.  Install inserts, 
hangers and supports in accordance with manufacturers load ratings and provide for thermal expansion of piping 
without exceeding allowable stress on piping or supports.  Provide solid type hangers and supports where pipe 
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travel exceeds manufacturer’s recommendations for fixed hanger and supports.  
H. Install piping parallel with building lines and parallel with other piping to obtain a neat and orderly appearance 

of piping system.  Secure piping with approved anchors and provide guides where required to insure proper 
direction of piping expansion.  Piping shall be installed so that allowable stress for piping, valves and fittings 
used are not exceeded during normal operation or testing of piping system.

I. Install piping so that systems can be completely drained.  Provide piping systems with valve drain connections 
at all low pipe and ahead of all sectionalizing valves whether shown on plans or not.  Drain lines shall be ¾”.

J. Drain valves on closed piping systems such as chilled water system shall have lock shields and plugged or 
capped outlets to protect system from inadvertent drainage.

K. Pitch all piping and where possible make connections from horizontal piping so that air can be properly vented 
from system.  Provide air vents as specified at all system high points and at drop in piping in direction of flow.  
Use eccentric reducers where necessary to avoid air pockets in horizontal piping.

L. Provide unions or flanged joints in each pipe line preceding connections to equipment to allow removal for repair 
or replacement.  Provide all screwed and control valves with unions adjacent to each piping connection.  Provide 
screwed end valves with union adjacent to valve unless valve can be otherwise easily removed from line.  

M. Fittings pressures and temperature ratings shall be equal to or exceed maximum operating temperature and 
working pressure of piping system.  No mitered or field fabricated pipe fittings will be permitted.

N. All pipe threads shall meet ANSI Standard B2.1 for taper pipe threads.  Lubricate pipe threads with Teflon thread 
sealant and lubricating compound applied full strength.  Powdered or made-up compound will not be permitted.  
Pipe thread compound shall be applied only to male pipe threads.

O. Brazed socket type joints shall be made with suitable brazing alloys.  Minimum socket depth shall be sufficient 
for intended service.  Brazing alloy shall be end fed into socket, and shall fill completely annular clearance 
between socket and pipe or tube.  Brazed joints depending solely upon a fillet rather than a socket type joint will 
not be acceptable.

P. Soft soldered socket type joints shall be made with sill-floss or 95-5 tin-antimony solder as required by 
temperature and pressure rating of piping system.  Soldered socket-type joints shall be limited to systems 
containing non-flammable and non-toxic fluids.  Soldered socket-type joints shall not be used on piping systems 
subject to shock vibration.  Soldered joints depending solely upon a fillet rather than a socket-type joint will not 
be acceptable.

Q. Make changes in piping size and direction with approved factory made fittings.  Provide fittings suitable for at 
least 125 PSI working pressure or of pressure rating required for maximum working pressure of system 
whichever is greater.

3.2. PIPING SUPPORTS, ANCHORS, SLEEVES AND SEALS

A. Furnish proper type and size pipe sleeves to General Contractor for installation in concrete or masonry walls or 
floors.  Sleeves are not required for supply and waste piping through wall supporting plumbing fixtures or for 
cast iron soil pipe passing through concrete slab or grade except where penetrating a membrane waterproof 
floor. 

B. Plumbing Contractor shall supervise installation of sleeves to insure proper location and installation.
C. Each sleeve shall be continuous through wall floor or roof and shall be cut flush on each side except where 

indicated otherwise.  Sleeves shall not be installed in structural member except where indicated or approved.
D. Sleeves passing through above grade floors subject to flooding such as toilet rooms, bathrooms, equipment 

rooms and kitchens shall be cast iron with integral flanges and shall extend 1 inch above finished floor.  Size 
sleeves for and seal space between pipe sleeve with Thunderline Link-Seal.

E. Provide steel pipe sleeves in bearing walls and masonry walls.  Opening in non-bearing walls, floors and ceilings 
may be 20 gauge galvanized pipe sleeves or openings cut with concrete core drill.

F. Pipe insulation shall run continuous through pipe sleeves with ¼” minimum clearance between insulation and 
pipe sleeve.  Provide metal jackets over insulated pipes passing through fire walls, floors and smoke partitions.  
Jacket shall be 0.018 stainless steel extending 12 inches on either side of barrier and secured to insulation with 
3/8” wide band.  Seal annular space between jacket and pipe sleeves with Thunderline High Temperature Link 
Seal.

G. Pipe wall penetrations exposed to view shall have tight fitting escutcheons or flanges to cover all voids around 
openings.

H. All below grade and exterior wall penetrations shall be installed in a pipe sleeve and sealed between the pipe 
and pipe sleeve with Thunderline High Temperature Link Seal.

I. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
cables with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations.

1. Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex.

3.3. PIPE HANGERS AND SUPPORTS

A. Provide and be responsible for locations of piping hangers, supports and inserts, etc., required for installation 
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of piping under this contract.  Design of hangers and supports shall conform to current issue of Manufacturers 
Standardization Society Specification (MSS) SP-58.

B. Pipe hangers shall be capable of supporting piping in all conditions of operation.  They shall allow free expansion 
and contraction of piping, and prevent excessive stress resulting from transferred weight being induced into pipe 
or connected equipment.  Support horizontal or vertical pipes at locations of least vertical movement.

C. Where horizontal piping movements are such that hanger rod angularity from vertical is greater than 4 degrees 
from cold to hot position of pipe, offset hanger, pipe, and structural attachments so that rod is vertical in hot 
position.  

D. Hangers shall not become disengaged by movements of supported pipe.
E. Provide sufficient hangers to adequately support piping system at specified spacing, at changes in piping 

direction and at concentrated loads.  Hangers shall provide for vertical adjustment to maintain pitch required for 
proper drainage, and for longitudinal travel due to expansion and contraction of piping.  Fasten hangers to 
building structural members wherever practicable.

F. Unless indicated otherwise on drawings support horizontal steel piping as follows:

PIPE SIZE ROD DIAMETER MAXIMUM 
SPACING

Up to 1-1/4” 3/8” 8 Ft.

1-1/2” to 2” 3/8” 10 Ft.

2-1/2” to 3-1/2” ½” 12 Ft.

G. Unless indicated otherwise on drawings support horizontal copper tubing as follows:

NOM. TUBING SIZE ROD DIAMETER MAXIMUM 
SPACING

Up to 1” 3/8” 6 Ft.

1-1/4” to 1-1/2” 3/8” 8 Ft.

2” 3/8” 9 Ft.

2-1/2” ½” 9 Ft.

3” and 4” ½” 10 Ft.

H. Support horizontal cast iron soil pipe with two hangers for each section located close to each hub.
I. Support vertical cast iron soil pipe at every floor, steel and copper tubing at every other floor except where 

indicated otherwise on drawings.
J. Provide continuous threaded hanger rods wherever possible.  No chain, wire, or perforated straps shall be used.  
K. Hanger rods shall be subject to tensile loading only, where lateral or axial pipe movement occurs provide suitable 

linkage to permit swing.  Provide pipe support channels with galvanized finish for concealed locations and 
painted finish for exposed locations.  Submit design for multiple pipe supports indicating pipe sizes, service and 
support detail to Architect-Engineer for review prior to fabrication.

L. Provide Grinnell pipe hangers for vertical pipe risers as follows:

PIPE MATERIAL PIPE SIZE HANGER FIG. NO.

Copper ½” thru 4” CT-121

Steel ¾” thru 20” 261

M. Provide Grinnell Fig. 194, 195 or 199 steel wall brackets for piping suspended or supported from walls.  Brackets 
shall be prime coated carbon steel.

N. Mount hangers for insulated piping on outside of pipe insulation sized to allow for full thickness of pipe insulation.  
O. Provide Grinnell Fig. 167 insulation protection shields sized so that line compressive load does not exceed 

one-third of insulation compressive strength.  Shield shall be galvanized steel and support lower 180 degrees 
of pipe insulation on copper tubing.  Provide calcium silicate blocking insulation at each pipe hanger in thickness 
of other adjacent insulation.  Insulation vapor barrier jacket shall overlap to maintain vapor barrier continuous.

3.4. INSULATION MATERIALS AND APPLICATIONS METHODS (HANGERS, SUPPORTS, ANCHORS, GUIDES, 
EXPANSION JOINTS, ETC.)

A. Insulation materials and application methods for piping hangers supports, anchors, guides expansion joints, 
etc., shall be as follows:

1. Insulate hangers and supports from direct contact with cold or hot surfaces (-120oF to 450oF) with rigid 
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calcium silicate insulation at suspension points to prevent crushing of insulation.  
2. The length or thickness of the insulation support same as the pipe insulation thickness.  Provide ASJ 

type discs or otherwise reestablish vapor barrier.

B. Structural attachments for pipe hangers shall be as follows:
C. Concrete Structure: Provide Grinnell Fig. No. 285 cast in concrete insert for loads up to 400 lbs. and Grinnell 

Fig. 281 wedge cast in type concrete insert for loads up to 1200 lbs.
D. Provide Grinnell pipe hangers for horizontal single pipe runs as follows:

PIPE MATERIALS PIPE SIZE HANGER FIG. NO.

Copper ½” thru 4” CT-65

Steel 3/8” thru 4” 65

E. Provide Fee and Mason Fig. 600 channel trapeze pipe hangers for horizontal multiple pipe runs with pipe clamps 
or pipe rollers as follows:

PIPE MATERIALS PIPE SIZE CLAMP NO. ROLLER NO.

Copper 3/8” thru 4” 8600 CP* 8010 CP*

Steel 3/8” thru 6” 8500 8010

*Copper Plated

F. Pipe supports for horizontal piping mounted on pipe racks or stanchions shall be Advanced Thermal Systems 
low friction graphite slide supports or equivalent by Elcen or Grinnell.  Where racks and supports are not detailed 
on drawings submit detailed support drawings to Architect-Engineer for review prior to fabrication.

G. Provide Fee and Mason Fig. 404 vibration control hangers at locations where piping vibrations would be 
transmitted to building structure by conventional hangers.  Apply hangers within their load supporting range.

H. Provide Elcen Fig. 50 pipe saddle with adjuster to support piping from floor.  Provide complete with pedestal 
type floor stand.

I. Provide necessary structural steel and attachment accessories for installations of pipe hangers and supports.  
Where heavy piping loads are to be attached to building structure verify structural loading with 
Architect-Engineer prior to installations.

J. Equivalent hangers and supports by Auto-Grip, Basic Engineer, Bee Line, Elcen, Fee & Mason, Fluorocarbon 
Company, Unistrut or Super Strut Inc.

K. Provide premanufactured pipe support for piping located on flat roofs, unless otherwise indicated on drawings.  
Support will be of modular designs with roller bearings and guide saddles for straight piping runs longer than 
50’ and Unistrut type clamp/support type for other shorter runs.  Maximum pipe support spacing shall be 10’ for 
steel piping.  Copper piping and refrigerant piping shall be supported at shorter distances.  Piping near 
equipment connections shall be supported within 3’ of units.  System supports shall be compatible with roofing 
materials and shall be provided with plates, pads, etc to spread weight and wear on roof surface.   Provide pipe 
supports from Miro Industries, B-Line, or approved equivalent.

END OF SECTION 221000
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SECTION 221119 – DOMESTIC WATER PIPING SPECIALTIES
221119 DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. 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 the following sanitary drainage piping specialties:

1. Unions
2. Strainers
3. Temperature-Actuated Mixing Valves
4. Hose Bibbs
5. Wall Hydrants
6. Trap Primer Valves
7. Gas Pressure Regulators
8. Backflow Preventers
9. Domestic Hot Water Expansion Tanks
10. Water Pressure Reducing Valves
11. Water Hammer Arrestors
12. Recirculating Pumps
13. Thermometers and Gauges.

1.3. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Field quality-control test reports.
C. Operation and maintenance data.

1.4. QUALITY ASSURANCE

A. NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water 
piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."

PART 2 - PRODUCTS

2.1. INSULATING UNIONS AND FLANGES

A. Provide insulating unions and flanges conforming to following specifications and plainly and permanently 
marked with manufacturers name and pressure class rating.  Unions and flanges shall be as follows:

1. Steel pipe to steel pipe screwed end:

a. Provide Stockham malleable iron No. 693-1/2 insulating union with high dielectric strength 
insulating sleeve and gasket.

2. Steel pipe to steel pipe flanged end:

a. Provide two weld neck flanges of proper pressure rating insulated on both sides with Central or 
Klingerit Flange Insulation Kit.

3. Iron or steel pipe to copper pipe:

a. Provide Epco Dielectric union or flange with screwed or solder joint as required.  Union shall 
have 250 PSI rating and flange 175 PSI rating at 190 degrees F.

b. Dielectric Waterway Fitting: Copper-silicon casting conforming to UNS C87850, and UL 
classified in accordance with ANSI / NSF-61 for potable water service, with threaded or grooved 
ends. Victaulic Style 647 or equal.

2.2. UNIONS

A. Provide unions or flanged joint in each line preceding connections to equipment or valves requiring 
maintenance.

1. Unions or flanges for servicing and disconnect are not required in installations using grooved joint 
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couplings.

B. Provide Stockham brass seat unions of material and pressure rating required by piping system.
C. Where piping systems of dissimilar materials are jointed together provide proper insulating union as specified 

under this specification.
D. Equivalent unions by Fairbanks or Grinnell.

2.3. STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1. Pressure Rating:  125 psig minimum, unless otherwise indicated.
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or FDA-

approved, epoxy coating and for NPS 2-1/2 and larger.
3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
4. Screen:  Stainless steel with round perforations, unless otherwise indicated.
5. If retaining more than one screen size, indicate screen size on Drawings.
6. Perforation Size:

a. Strainers NPS 2 and Smaller:  0.062 inch
b. Strainers NPS 2-1/2 to NPS 4:  0.062 inch.
c. Strainers NPS 5 and Larger:  0.125 inch.

7. Drain:  Factory-installed, hose-end drain valve.

B. Install strainers upstream from automatic control valves, water service backflow preventers and RPZ backflow 
preventers 1” and larger.  Where strainers are an integral part of these items or incorporated in accessory 
equipment directly upstream, individual line strainers will not be required.  Strainers shall be same size as piping.  
Provide strainers with proper isolation and blow down valves to allow basket removal for cleaning.

C. Install strainer so that basket contains debris by gravity at no flow conditions to allow removal of large debris 
not able to be passed by blow down.

2.4. TEMPERATURE-ACTUATED WATER MIXING VALVES

1. Basis-of-Design Product:  Subject to compliance with requirements, provide or a comparable product by 
one of the following:

a. Acorn Engineering Co.
b. Armstrong International, Inc.
c. Lawler Manufacturing Company, Inc.
d. Leonard Valve Company.
e. Powers; a Watts Industries Co.
f. Symmons Industries, Inc.
g. Standard:  ASSE 1017.

2. Pressure Rating:  125 psig.
3. Type:  Cabinet-type, thermostatically controlled water mixing valve.
4. Material:  Bronze body with corrosion-resistant interior components.
5. Connections:  Threaded union inlets and outlet.
6. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, 

temperature-control handle.
7. Valve Pressure Rating:  125 psig minimum, unless otherwise indicated.
8. Valve Finish:  Rough bronze.
9. Piping Finish:  Copper.
10. Cabinet:  Factory-fabricated, stainless steel, for recessed applications in finished spaces and surface 

mounting in plumbing spaces and with hinged, stainless-steel door.

2.5. HOSE BIBBS

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Josam Company.
b. Prier Products, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Woodford Manufacturing Company.
g. Zurn Plumbing Products Group; Specification Drainage Operation.
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2. Standard:  ASME A112.18.1 for sediment faucets.
3. Body Material:  Bronze.
4. Seat:  Bronze, replaceable.
5. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
6. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
7. Pressure Rating:  125 psig.
8. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-connection vacuum 

breaker complying with ASSE 1011.
9. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated.
10. Finish for Service Areas:  Rough bronze.
11. Finish for Finished Rooms:  Chrome or nickel plated.
12. Operation for Equipment Rooms:  Wheel handle or operating key.
13. Operation:  Wheel handle.
14. Include operating key with each operating-key hose bibb.
15. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.6. WALL HYDRANTS

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Josam Company.
b. Prier Products, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Woodford Manufacturing Company.
g. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.
3. Pressure Rating:  125 psig.
4. Operation:  Loose key.
5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp.
6. Inlet:  NPS 3/4 or NPS 1.
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7.
8. Box:  Deep, flush mounting with locking cover.
9. Box and Cover Finish:  Polished nickel bronze.
10. Outlet:  Iintegral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze.
12. Operating Keys(s):  One with each wall hydrant.

2.7. TRAP-SEAL PRIMER VALVES

A. Supply-Type, Trap-Seal Primer Valves :

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. MIFAB, Inc.
b. PPP Inc.
c. Sioux Chief Manufacturing Company, Inc.
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Watts Industries, Inc.; Water Products Div.

2. Standard:  ASSE 1018.
3. Pressure Rating:  125 psig minimum.
4. Body:  Bronze.
5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint.
6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint.
7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.

2.8. FLEXIBLE PUMP CONNECTIONS

A. Resistoflex Model R6904, multiple arch contour molded virgin fine powder/paste extrusion grade of Teflon 
TFE62, ASTM D-1457, Type III Teflon bellows with stainless steel reinforcing rings, 150# ASA drilled, adjustable 
control units have complete insulating grommets, and published dynamic pressure/temperature rating.  Dupont 
TFE T62 Fluoroflex T-1001.
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2.9. BACKFLOW PREVENTERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. All types of backflow preventers listed:

a. Watts
b. Febco
c. Zurn-Wilkins

2. Vacuum breakers, single check valves:

a. Cash Acme

B. Provide where shown on plans the following types of backflow preventers.  Provide isolation valve ahead of 
backflow preventers.

1. Reduced Pressure Zone Principle (1/4”-1/2”):

a. Watts Series 009 reduced pressure backflow preventer complete with strainers and valves.  

2. Reduced Pressure Zone Principle (3/4”-10”):

a. Watts Series 909 reduced pressure backflow preventer complete with strainers and valves.  
Provide isolation valve ahead of backflow preventers.  Provide with air gap fitting and pipe to 
floor drain.

3. Double Check Valve (1/2”-2”):

a. Watts Series 007 double check valve assembly complete with ball type test cocks, full port ball 
valve shut offs and strainer.

4. Double Check Valve (2-1/2”-10”):

a. Watts Series 709 double check valve assembly complete with ball type test cocks, OS&Y valve 
shut offs and strainer.  Epoxy coated cast iron check valve bodies with bronze seats.

5. Pressure Vacuum Breakers (1/2”-2”):

a. Watts Series 800M4QT pressure vacuum breaker with integral ball valve shut offs.

6. Pressure Vacuum Breakers (3/8”-1/2”):

a. Watts Series 008QT pressure vacuum breaker for anti-spill applications, with integral ball valve 
shut offs. 

7. Atmospheric Vacuum Breaker (1/4”-3”):

a. Watts Series 288A atmospheric vacuum breaker in plain brass finish.

8. Hose Bibb Vacuum Breakers

a. Vacuum Breakers for hose end connections shall be Watts Series 8 non removable type.

2.10. DOMESTIC HOT WATER EXPANSION TANKS

A. The expansion tank shall be welded steel, diaphragm type tank, and pre-charged to the minimum operating 
pressure.  Tanks shall be suitable for domestic water service.

B. Provide expansion tanks as shown on plans by Amtrol, Bell and Gossett, Watts.   

2.11. WATER PRESSURE-REDUCING VALVES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cash Acme.
2. Conbraco Industries, Inc.
3. Honeywell Water Controls.
4. Victaulic Company.
5. Watts Industries, Inc.; Water Products Div.
6. Zurn Plumbing Products Group; Wilkins Div.

B. Standard:  ASSE 1003.
C. Pressure Rating:  Initial working pressure of 150 psig.
D. Body:  Bronze for NPS 2 and smaller; cast iron  with interior lining complying with AWWA C550 or that is FDA 

approved for NPS 2-1/2 and NPS 3.
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1. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

2.12. WATER HAMMER ARRESTERS:

A. ASSE 1010 or PDI-WH 201, piston type with pressurized metal-tube cushioning chamber.  Sizes indicated are 
based on ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.  Manufacturers: Amtrol, 
Josam, Sioux Chief, Watts, Zurn.

B. Provide water hammer arrestors for all plumbing banks with fixtures utilizing flush valves in any capacity.  Locate 
arrester between the last two fixtures served on the branch line.  Water Closet = 10FU, Urinals = 5FU, Lavatories 
= 1.5FU.

FIXTURE UNITS (FU) UNIT SIZE
1-11 A

12-32 B
33-60 C
61-113 D

114-154 E
155-330 F

C. When no flush valves are installed on a branch of piping provide ¾”x12” air chambers at each hot and cold 
water supply connection to a plumbing fixture.  Contractor may provide water hammer arresters above the 
ceiling before dropping into masonry construction in lieu of air chambers.  Connections to other items such as 
washers, ice makers, or other equipment shall be provided with an appropriately sized water hammer arrester 
for each water connection.

2.13. RECIRCULATION PUMPS

A. The pump shall be of the horizontal, oil-lubricated type and of all bronze construction.  Specifically designed and 
guaranteed for quiet operation.  Suitable for 125# working pressure.

B. The pump shall have a ground and polished steel shaft with a hardened integral thrust collar.  The shaft shall 
be supported by two horizontal sleeve bearings designed to circulate oil.  The pump is to be equipped with a 
mechanical seal with carbon seal face rotating against a ceramic seat.  The motor shall be non-overloading at 
any point on pump curve.

C. The motor shall be of the drip-proof, sleeve-bearing, quiet-operating, rubber-mounted construction.  Motors shall 
have built-in thermal overload protectors.

D. Provide pump with aquastat or built in temperature control/timer system.
E. Mount pumps at approximately 6’ AFF in mechanical rooms for access and maintenance.  Alternatively mount 

pumps adjacent to water heaters for access and maintenance where heaters are on mezzanine or otherwise 
elevated above floor.

F. Equivalents pumps by Grundfos, Armstrong, Bell & Gossett and Taco.

2.14. THERMOMETERS AND GAUGES

A. GENERAL

1. Provide thermometers and wells and pressure test plugs as hereinafter specified and shown on the plans 
so that proper testing and balancing and trouble shooting can be accomplished.

B. THERMOMETERS

1. Thermometers shall be red reading mercury type having scale length of not less than 9”, and scale 
divisions of 2 degrees F, or less similar and approved equal to Moeller Instrument Company, Inc., Style 
AJ.  Range shall be as specified or as required for the duty.  Thermometers and wells must be of at least 
the quality and design specified.  If it complies with these specifications, equipment manufactured by 
one of the following manufacturers will be acceptable: Moeller, Trerice or Weksler.

2. Install thermometers at eye level (5’-0”) at easily readable locations.

C. GAUGES

1. Gauges shall be bourdon tube with minimum 4-1/2” dial and die cast aluminum case with black enamel 
finish.  The movement shall be all stainless steel with Grade A phosphor bronze bourdon tube brazed at 
socket and tip.  The accuracy of the gauge shall be within ½ percent of the scale range.  The pointer 
shall be the micrometer adjustment type recalibrated from the front.  Pressure, compound, and 
differential pressure gauges shall have suitable scale ranges, shall be submitted and are subject to the 
review of the Engineer.  Graduations shall be one pound or less on all gauges where this is standard for 
the required range.

2. Gauges shall have ¼” IPS connections and shall be Moeller “Vantage” gauges with Case Style No. 2, or 
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approved equal.  If it complies with these specifications, equipment manufactured by one of the following 
manufacturers will be acceptable: Ashcroft, Marsh, Trerice, Moeller, Weksler, Taylor, Weiss, or Midwest.

3. Install a Sisco ¼” or ½” NPT fitting (Test Plug) of solid brass at desired indicated locations. Test plug 
shall be capable of receiving either a pressure or temperature probe 1/8” o.d.  Dual seal core shall be 
neoprene for temperature to 200oF and shall be rated zero leakage from vacuum to 1000 psig.

4. Install gauges vertically.

D. INSTALLATION

1. Thermometers shall be installed as hereinafter specified.  Where thermometer is scheduled, a 
thermometer well shall be provided.  

2. All thermometer wells shall be constructed of brass or stainless steel and where installed in insulated 
piping shall have at least 2-1/2” lagging extension. Gauges shall be installed as hereinafter specified.  

3. Gauge cocks shall be polished brass A10 ¼” tee handle type with threaded ends.  125 psi rated.  
4. Provide gauge cock with ¼” pipe nipple for connection to gauge cock.
5. Pressure temperature ratings of each well shall be suitable for the system in which it is installed in 

accordance with specifications and as indicated on the drawings.  All wells shall be filled with Silicon and 
be complete with caps and chains.

6. Thermometers shall have the temperature ranges as required for the intended application and shall be 
installed as scheduled.  

E. THERMOMETER & TEST GAUGE COCK INSTALLATION SCHEDULE

SERVICE Thermometer & 
Well

Press Gauge & 
Gauge Cock

Hot water entering and leaving heaters X

Hot water entering and leaving storage tanks X

Water Service ahead of PRV X

Water Service after PRV X X

Fire Water Service X

PART 3 EXECUTION

3.1. INSTALLATION

A. Refer to other Division 22 Sections for piping joining materials, joint construction, and basic installation 
requirements.

B. Install backflow preventers in each water supply to plumbing equipment and systems and to other equipment 
and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-

gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe 
to floor drain.  Locate air-gap device attached to or under backflow preventer.  Simple air breaks are not 
acceptable for this application.

3. Do not install bypass piping around backflow preventers.

C. Install water regulators with inlet and outlet shutoff valves.  Install pressure gages on inlet and outlet.
D. Install balancing valves in locations where they can easily be adjusted.
E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff 

valve on outlet.  Install at approximately 6’ AFF for service and maintenance.

1. Install thermometers and water regulators if specified.
2. Install cabinet-type units recessed in or surface mounted on wall as specified.

F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, solenoid 
valve, and pump.

G. Install water hammer arresters in water piping according to PDI-WH 201.
H. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 

1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.
I. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 

arrangement of piping and specialties.
J. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency 
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precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs 
are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

3.2. FIELD QUALITY CONTROL

A. Perform the following tests and prepare test reports:

1. Test each backflow preventer according to authorities having jurisdiction and the device's reference 
standard.

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

3.3. ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves.
B. Set field-adjustable flow of balancing valves.
C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.
D. Prior to occupancy the contractor shall balance all components of the recirculation system to insure hot water 

is delivered throughout the building.  This shall be done at times of low usage of the domestic system to insure 
systems functions during times of low/no use.  Mark all valves, record settings of balance and provide 
documentation to owner at turnover.

END OF SECTION 221119
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SECTION 221319 – SANITARY WASTE PIPING SPECIALTIES
221319 SANITARY WASTE PIPING SPECIALTIES

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes the following sanitary drainage piping specialties:

1. Backwater valves.
2. Cleanouts.
3. Floor drains.
4. Roof and Overflow Drains
5. Downspout Nozzles
6. Trench drains.
7. Channel drainage systems.
8. Air-admittance valves.
9. Miscellaneous sanitary drainage piping specialties.
10. Roof flashing assemblies.
11. Interceptors.

1.3. SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and 
accessories for the following:

1. Cleanouts.
2. Drains (floor, roof, trench, etc.).

1.4. QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
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. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty 

components.

PART 2 PRODUCTS

2.1. BACKWATER VALVES

A. Horizontal, Cast-Iron Backwater Valves

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfr. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard:  ASME A112.14.1.
3. Size:  Same as connected piping.
4. Body:  Cast iron.
5. Cover:  Cast iron with bolted or threaded access check valve.
6. End Connections:  Hub and spigot or hubless.
7. Type Check Valve:  Removable, bronze, swing check, factory assembled or field modified to hang open 

for airflow unless subject to backflow condition.
8. Extension:  ASTM A 74, Service class; full-size, cast-iron, soil-pipe extension to field-installed cleanout 

at floor; replaces backwater valve cover.

2.2. CLEANOUTS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated below or a 
comparable product by one of the following:

1. Josam Company; Josam Div.



Salina Fire Station 4

SANITARY WASTE PIPING SPECIALTIES 221319-2

2. Sioux Chief Manufacturing Company, Inc.
3. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
4. Tyler Pipe; Wade Div.
5. Watts Drainage Products Inc.
6. Zurn Plumbing Products Group; Specification Drainage Operation.

B. Floor (Concrete Floor Finish): 

1. Wade #W-6000-XS cast iron cleanout with square, heavy duty, scoriated nickel bronze top, adjustable 
above to finished floor.

C. Floor (Quarry Tile Floor Finish): 

1. Same as concrete floor finish.

D. Floor (Tile Floor Finish): 

1. Wade #W-6000-TS cast iron cleanout with square heavy duty nickel bronze top, recessed for tile and 
adjustable to finished floor.

E. Floor (Carpet Floor Finish): 

1. Wade #W-6000-XS-72 cast iron cleanout with round, heavy duty nickel bronze top with carpet retainer 
and adjustable to finished floor after concrete has set.

F. Wall:  

1. Wade #W-8450-C cleanout with dura-coated cast iron ferrule and cadmium plated cast iron counter-sunk 
plug complete with round smooth nickel bronze wall access cover and flush over-wall frame.

G. Verify floor materials used from Architectural plans and provide proper cleanout tops, where they occur in carpet, 
quarry tile, vinyl tile or ceramic tile.

2.3. FLOOR DRAINS

A. Cast-Iron Floor Drains:

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on 
Drawings or a comparable product by one of the following:

a. Josam Company.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group.

2. Standard:  ASME A112.6.3.
3. Body Material:  Gray iron.
4. Seepage Flange: Required for all elevated slabs.
5. Anchor Flange:  Required.
6. Clamping Device:  Required.
7. Outlet:  Bottom.
8. Top or Strainer Material:  Nickel bronze in public spaces or rough bronze in mechanical spaces unless 

otherwise scheduled.
9. Top of Body and Strainer Finish:  
10. Top Shape:  Square in tiled areas.  All others shall be round. 
11. Dimensions of Top or Strainer:  As scheduled.
12. Trap Material:  Cast iron.
13. Trap Pattern:  Deep-seal P-trap.
14. Trap Features:  Trap-seal primer valve drain connection where shown on plans. 

2.4. DOWNSPOUT NOZZLES

A. Provide Wade series 3940 cast bronze downspout nozzles with threaded outlet and flange to secure nozzle to 
wall.

B. Equivalent drains by J.R. Smith, Zurn, or Josam.

2.5. TRENCH DRAINS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Josam Company.
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2. MIFAB, Inc.
3. Smith, Jay R. Mfg. Co.
4. Tyler Pipe; Wade Div.
5. Watts Drainage Products Inc.
6. Zurn Plumbing Products Group.
7. DuraTrench

B. Standard:  ASME A112.6.3 for trench drains.
C. Material:  Ductile or gray iron.
D. Flange:  Anchor.
E. Clamping Device:  Required.
F. Grate Material:  Ductile iron.
G. Grate Finish:  Painted.
H. Top Loading Classification:  Heavy Duty.
I. Trap Material:  Cast iron.
J. Trap Pattern:  Standard P-trap.

2.6. CHANNEL DRAINAGE SYSTEMS

A. Polymer-Concrete Channel Drainage Systems:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. ABT, Inc.
b. Josam Company; Mea-Josam Div.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Josam Company; Mea-Josam Div.
e. Strongwell Corporation; Lenoir City Division.
f. Zurn Plumbing Products Group; Flo-Thru Operation.
g. DuraTrench

2. Type:  Modular system of channel sections, grates, and appurtenances; designed so grates fit into 
channel recesses without rocking or rattling.

a. Channel Sections:  Narrow, interlocking-joint, sloped-invert, polymer-concrete modular units 
with end caps.  Include rounded bottom, with built-in invert slope of 0.6 percent and with outlets 
in number, sizes, and locations indicated.  Include extension sections necessary for required 
depth.

i. Dimensions:  4-inch (102-mm) inside width.  Include number of units required to form 
total lengths indicated.

ii. Frame:  Gray-iron or galvanized steel for grates.

b. Grates:  Manufacturer's designation "heavy duty," with slots or perforations, and of width and 
thickness that fit recesses in channel sections.

i. Material:  Ductile iron
ii. Locking Mechanism:  Manufacturer's standard device for securing grates to channel 

sections.

c. Covers:  Solid ductile or gray iron, of width and thickness that fit recesses in channel sections, 
and of lengths indicated.

d. Supports, Anchors, and Setting Devices:  Manufacturer's standard, unless otherwise indicated.
e. Channel-Section Joining and Fastening Materials:  As recommended by system manufacturer.

2.7. AIR-ADMITTANCE VALVES

A. Fixture Air-Admittance Valves:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Ayrlett, LLC.
b. Durgo, Inc.
c. Oatey.
d. ProSet Systems Inc.
e. RectorSeal.
f. Studor, Inc.

2. Standard:  ASSE 1051, Type A for single fixture or Type B for branch piping.
3. Housing:  Plastic.
4. Operation:  Mechanical sealing diaphragm.
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5. Size:  Same as connected fixture or branch vent piping.

B. Stack Air-Admittance Valves :

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Durgo, Inc.
b. Oatey.
c. Studor, Inc.

C. Standard:  ASSE 1050 for vent stacks.
D. Housing:  Plastic.
E. Operation:  Mechanical sealing diaphragm.
F. Size:  Same as connected stack vent or vent stack.

2.8. MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Open Drains

1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe 
fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with 
ASTM C 564, rubber gaskets.

2. Size:  Same as connected waste piping with increaser fitting of size indicated.

B. Expansion Joints :

1. Standard:  ASME A112.21.2M.
2. Body:  Cast iron with bronze sleeve, packing, and gland.
3. End Connections:  Matching connected piping.
4. Size:  Same as connected soil, waste, or vent piping.

2.9. FLASHING MATERIALS

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, 
unless otherwise indicated:

1. General Use:  4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness.
2. Vent Pipe Flashing:  3.0-lb/sq. ft. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness.
3. Burning:  6-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness.

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch (1.01-mm) 
minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish 
for painting if indicated.

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm) minimum 
thickness.

D. Fasteners:  Metal compatible with material and substrate being fastened.
E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for 

installation; matching or compatible with material being installed.
F. Solder:  ASTM B 32, lead-free alloy.
G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.

2.10. OIL INTERCEPTORS

A. Oil Interceptors (small polyethylene)

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Striem.
b. MIFAB, Inc.

2. Oil/sand separator shall be lifetime guaranteed and made in USA of seamless, rotationally-molded 
Polyethylene with minimum 3/8” uniform wall thickness. Separator shall be furnished for above or below 
grade installation, with field adjustable riser system, built-in flow control and vent connections. Cover 
shall provide water/gas-tight seal.

3. Optional: Add Clean Sweep™ oil coalescing media for effluent quality of 5ppm (mg/L) oil content.

B. Oil Interceptors (large polyethylene)

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Striem.
b. MIFAB, Inc.
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2. Oil/sand separator shall be lifetime guaranteed and made in USA of High Density Polyethylene. 
Separator shall be furnished for below grade installation with field adjustable riser system and H20 rated 
cast iron covers. Separator flow rate shall be 314 GPM. Separator shall be certified to IAPMO IGC 183-
2016 and carry a UPC listing.

C. Oil Interceptors (cast iron or steel)

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Rockford Sanitary Systems, Inc
d. Smith, Jay R. Mfg. Co.
e. Tyler Pipe; Wade Div.
f. Watts Drainage Products Inc.
g. Zurn Plumbing Products Group.

2. Type:  Factory-fabricated interceptor for separating and removing light oil from wastewater.
3. Body Material:  Cast iron or steel.
4. Flow-Control Fitting:  Required.

2.11. CATCH BASIN

A. Solids Interceptors (small polyethylene)

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Striem.
b. MIFAB, Inc.

2. Catch basin shall be lifetime guaranteed and made in USA of seamless, rotationally-molded 
Polyethylene with minimum 3/8” uniform wall thickness. Interceptor shall be furnished for below-grade 
installation with a pickable, H20 highway-rated cast iron grate. Interceptor shall be provided with outlet 
connection and capped optional inlet connection. 

3. Optional: Add BCB-7 removable sediment basket for initial separation.

PART 3 EXECUTION

3.1. INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, 
and basic installation requirements.

B. Install backwater valves in building drain piping.  For interior installation, provide cleanout deck plate flush with 
floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.

C. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise 
indicated:

1. Size same as drainage piping up to NPS 4 (DN 100).  Use NPS 4 (DN 100) 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 (15 m) for piping NPS 4 (DN 100) and smaller and 100 feet (30 m) 

for larger piping.
4. Locate at base of each vertical soil and waste stack.
5. Not all required cleanouts are shown on the plans in the interest of drawing clarity.  Cleanout that are 

shown are shown are to be located as shown.  Additional code required cleanouts shall be located to be 
along walls (not in middle of halls or large floor areas) and out of general sight lines where possible. 
Install cleanouts so they are accessible by extending them through walls, and floors, to outside of 
building, or to above grade as required.

D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
E. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame 

and cover flush with finished wall.
F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, 

unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates 

depressed according to the following drainage area radii:
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a. Radius, 30 Inches (750 mm) or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch 
(6.35-mm) total depression.

b. Radius, 30 to 60 Inches (750 to 1500 mm):  Equivalent to 1 percent slope.
c. Radius, 60 Inches (1500 mm) or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch (25-mm) total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  
Maintain integrity of waterproof membranes where penetrated.

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

G. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with finished surface, 
unless otherwise indicated.

H. Assemble and install ASME A112.3.1, stainless-steel channel drainage systems according to ASME A112.3.1.  
Install on support devices so that top will be flush with surface.

I. Assemble non-ASME A112.3.1, stainless-steel channel drainage system components according to 
manufacturer's written instructions.  Install on support devices so that top will be flush with adjacent surface.

J. Assemble FRP channel drainage system components according to manufacturer's written instructions.  Install 
on support devices so that top will be flush with adjacent surface.

K. Assemble plastic channel drainage system components according to manufacturer's written instructions.  Install 
on support devices so that top will be flush with adjacent surface.

L. Install fixture air-admittance valves on fixture drain piping only when specifically shown or directed by Engineer.  
Air-admittance valves are not an alternative to omitting vent piping.

M. Install stack air-admittance valves at top of stack vent and vent stack piping only when specifically shown or 
directed by Engineer.

N. Install air-admittance-valve wall boxes recessed in wall.

O. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

P. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
Q. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
R. Install deep-seal traps on floor drains and other waste outlets..
S. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.

1. Exception:  Fitting may be omitted if trap has trap-seal primer connection.
2. Size:  Same as floor drain inlet.

T. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary 
drainage system.

U. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
V. Install vent caps on each vent pipe passing through roof.
W. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and 

maintenance.
X. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities having 

jurisdiction and with clear space for servicing.

1. Above-Floor Installation:  Set unit with bottom resting on floor, unless otherwise indicated.
2. Flush with Floor Installation:  Set unit and extension, if required, with cover flush with finished floor.
3. Recessed Floor Installation:  Set unit in receiver housing having bottom or cradle supports, with receiver 

housing cover flush with finished floor.
4. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet.

Y. Install grease removal devices on floor.  Install trap, vent, and flow-control fitting according to authorities having 
jurisdiction.  Install control panel adjacent to unit, unless otherwise indicated.

Z. Install oil interceptors, including trapping, venting, and flow-control fitting, according to authorities having 
jurisdiction and with clear space for servicing.  Coordinate oil-interceptor storage tank and gravity drain with 
Division 23 Section "Facility Fuel-Oil Piping."

AA. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral 
cleanout on outlet.  Install trap on interceptors that do not have integral trap and are connected to sanitary 
drainage and vent systems.
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BB. Install wood-blocking reinforcement for wall-mounting-type specialties.
CC. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
DD. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and 

millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

3.2. CONNECTIONS

A. Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements 
specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

B. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

C. Install piping adjacent to equipment to allow service and maintenance.
D. Grease Interceptors:  Connect inlet and outlet to unit, and connect flow-control fitting and vent to unit inlet piping.  

Install valve on outlet of automatic drawoff-type unit.
E. Grease Removal Devices:  Connect controls, electrical power, factory-furnished accessories, and inlet, outlet, 

and vent piping to unit.
F. Oil Interceptors:  Connect inlet, outlet, vent, and gravity drawoff piping to unit; flow-control fitting and vent to unit 

inlet piping; and gravity drawoff and suction piping to oil storage tank.
G. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
H. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.3. FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join 
flashing according to the following if required:

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness or 
thicker.  Solder joints of lead sheets 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness or 
thinner.

2. Copper Sheets:  Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with 
waterproof membrane.

1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches (250 mm), and skirt 
or flange extending at least 8 inches (200 mm) around pipe.

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches (200 mm) around sleeve.
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches (200 mm) 

around specialty.

C. Set flashing on floors and roofs in solid coating of bituminous cement.
D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, 
according to Division 07 Section "Sheet Metal Flashing and Trim."

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron 
sleeve having calking recess.

G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.4. PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319



Salina Fire Station 4

ELECTRIC WATER HEATERS 223300-1

SECTION 223300 – ELECTRIC WATER HEATERS
223300 ELECTRIC WATER HEATERS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. ELECTRICAL WORK REQUIRED

A. Contractor shall provide electrical connections for any equipment that requires electrical connections for power 
or control.  Electrical requirements and work shall be coordinated with Electrical Contractor.

1.3. SUBMITTALS

A. Product Data:  For each type and size of water heater.  Include rated capacities; shipping, installed, and 
operating weights; furnished specialties; and accessories.

B. Shop Drawings:  Detail water heater 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 systems.  Differentiate between manufacturer-installed and 
field-installed wiring.

C. Product Certificates:  Signed by manufacturers of water heaters certifying that products furnished comply with 
requirements.

D. Maintenance Data:  For water heaters to include in maintenance manuals specified in Division 1.
E. Warranties:  Special warranties specified in this Section.

1.4. QUALITY ASSURANCE

A. Source Limitations:  Obtain same type of water heaters through one source from a single manufacturer.
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 

testing agency acceptable to authorities having jurisdiction, and marked for intended use.
C. ASME Compliance:  Fabricate and label water heater, hot-water storage tanks to comply with ASME Boiler and 

Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1.
D. ASHRAE Standards:  Comply with performance efficiencies prescribed for the following:

1. ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings," for 
commercial water heaters.

2. ASHRAE 90.2, "Energy Efficient Design of New Low-Rise Residential Buildings," for household water 
heaters.

1.5. WARRANTY

A. 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 requirements of the Contract Documents.

B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or replace components of 
water heaters that fail in materials or workmanship within specified warranty period.

C. Warranty Period:  From date of Substantial Completion:

1. Storage Tanks:  5 years.

PART 2 - PRODUCTS

A. POINT-OF-USE, STORAGE, ELECTRIC WATER HEATERS 30 GALLONS AND LESS

1. Provide water heaters as scheduled by State, Rheem, Eemax, A.O. Smith, Bosch, Lochinvar.  Refer to 
schedule for capacities and characteristics.

2. Storage Tank Construction:  Steel with 150-psig working-pressure rating.
3. Tappings:  Factory 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.

4. 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.

5. Insulation:  Comply with ASHRAE 90.1.  Surround entire storage tank except connections and controls.
6. Jacket:  Steel, with enameled finish.
7. Heating Elements:  electric, screw-in, immersion type.
8. Temperature Control:  Adjustable thermostat for each element.  
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9. Anode Rod:  Factory installed, magnesium.
10. Drain Valve:  ASSE 1005, factory installed.
11. Electrical characteristics as scheduled.  Coordinate with electrician for wiring requirements.
12. Provide with 3 year warranty.
13. Where unit is suspended provide adequate supports and shelf.  Mount above ceiling where ceiling is 

accessible.  Mount all components for heater where suspended or wall mounted no lower than 6’-8” 
above finished floor.

14. Where unit is located in cabinetry or under sinks, take care to coordinate with other trades and piping to 
provide all adequate clearances and serviceability.

PART 3 - EXECUTION

3.1. WATER HEATER INSTALLATION

A. Install commercial water heaters on concrete bases.

1. Exception:  Omit concrete bases for commercial water heaters if installation on stand, bracket, 
suspended platform, or direct on floor is indicated.

B. 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.

C. Anchor water heaters to substrate.
D. Install seismic restraints for water heaters where located in seismic zones.  Anchor to substrate.
E. 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.

F. 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.

G. Install vacuum relief valves in cold-water-inlet piping.
H. Install vacuum relief valves in water heater storage tanks that have copper lining.
I. 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.  Refer to Division 22 
Section "Plumbing Specialties" for drain valves.

J. Install thermometers on water heater inlet and outlet piping.  Refer to Division 22 Section "Meters and Gages" 
for thermometers.

1. Exception:  Omit thermometers for water heaters 30 gallons and less.

K. Assemble and install inlet and outlet piping manifold kits for multiple water heaters.  Fabricate, modify, or arrange 
manifolds for balanced water flow through each water heater.  Include shutoff valve, and thermometer in each 
water heater inlet and outlet, and throttling valve in each water heater outlet.  Refer to Division 15 Section 
"Valves" for general-duty valves and Division 22 Section "Meters and Gages" for thermometers.

L. Arrange for insulation on equipment and piping not furnished with factory-applied insulation.
M. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without integral or fitting-

type heat traps.
N. Fill water heaters with water.
O. Charge compression tanks with air.

3.2. ELEVATED TANKS

A. Elevated tanks shall be securely supported from structure and provided with drain pan.
B. Pipe drain pan to nearest floor drain or mop sink.
C. Install tank and support assembly at a minimum of 6’-6” above finished floor level.  Install higher if structure 

allows, but no higher than 10’ above finish floor unless specifically indicated.

3.3. CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.
C. Connect hot- and cold-water piping with shutoff valves and unions.  Connect hot-water-circulating piping with 

shutoff valve, check valve, and union.
D. Make connections with dielectric fittings where piping is made of dissimilar metal.
E. Electrical Connections:  Power wiring and disconnect switches are specified in Division 26 Sections.  Arrange 

wiring to allow unit service.
F. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
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values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4. FIELD QUALITY CONTROL

A. Engage a factory-authorized service representative to perform startup service.
B. In addition to manufacturer's written installation and startup checks, perform the following:

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment 
and retest until satisfactory results are achieved.

2. Verify that piping system tests are complete.
3. Check for piping connection leaks.
4. Check for clear relief valve inlets, outlets, and drain piping.
5. Check operation of circulators.
6. Test operation of safety controls, relief valves, and devices.
7. Energize electric circuits.
8. Adjust operating controls.
9. Adjust hot-water-outlet temperature settings.  Do not set above 140 deg F unless piping system 

application requires higher temperature.
10. Balance water flow through manifolds of multiple-unit installations.

3.5. DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain water heaters.

1. Train Owner's maintenance personnel on procedures for starting and stopping troubleshooting, 
servicing, and maintaining equipment.

2. Review date in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."
3. Schedule training with Owner, through Architect, with at least seven days' advance notice.

END OF SECTION 223300
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SECTION 223400 – GAS WATER HEATERS
223400 GAS WATER HEATERS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. ELECTRICAL WORK REQUIRED

A. Contractor shall provide electrical connections for any equipment that requires electrical connections for power 
or control.  Electrical requirements and work shall be coordinated with Electrical Contractor.

1.3. SUBMITTALS

A. Product Data:  For each type and size of water heater.  Include rated capacities; shipping, installed, and 
operating weights; furnished specialties; and accessories.

B. Shop Drawings:  Detail water heater 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 systems.  Differentiate between manufacturer-installed and 
field-installed wiring.

C. Product Certificates:  Signed by manufacturers of water heaters certifying that products furnished comply with 
requirements.

D. Maintenance Data:  For water heaters to include in maintenance manuals specified in Division 1.
E. Warranties:  Special warranties specified in this Section.

1.4. QUALITY ASSURANCE

A. Source Limitations:  Obtain same type of water heaters through one source from a single manufacturer.
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 

testing agency acceptable to authorities having jurisdiction, and marked for intended use.
C. ASME Compliance:  Fabricate and label water heater, hot-water storage tanks to comply with ASME Boiler and 

Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1.
D. ASHRAE Standards:  Comply with performance efficiencies prescribed for the following:

1. ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings," for 
commercial water heaters.

2. ASHRAE 90.2, "Energy Efficient Design of New Low-Rise Residential Buildings," for household water 
heaters.

1.5. WARRANTY

A. 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 requirements of the Contract Documents.

B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or replace components of 
water heaters that fail in materials or workmanship within specified warranty period.

C. Warranty Period:  From date of Substantial Completion:

1. Storage Tanks:  5 years.
2. Burner Assemblies:  3 years.

PART 2 - PRODUCTS

A. COMMERCIAL, GAS-FIRED, HIGH-EFFICIENCY, STORAGE, DOMESTIC-WATER HEATERS:

1. Provide water heaters as scheduled by State, Rheem, A.O. Smith, Bosch, Lochinvar, HTP.  Refer to 
schedule for capacities and characteristics.

2. Standard:  ANSI Z21.10.3/CSA 4.3.
3. Description:  Manufacturer's proprietary design to provide at least 96 percent thermal efficiency at 

optimum operating conditions.
4. Storage-Tank Construction:  ASME-code steel with 150-psig minimum working-pressure rating.

a. Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings to tank before 
testing.

b. Lining:  Glass lining complying with NSF 61 barrier materials for potable-water tank linings.

5. Factory-Installed Storage-Tank Appurtenances:
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a. Anode Rod:  Replaceable magnesium.
b. Dip Tube:  Hydrojet diptube required unless cold-water inlet is near bottom of tank.
c. Drain Valve:  Low restriction brass ball-type complying with ASSE 1005.

6. Insulation:  Comply with ASHRAE/IESNA 90.1.  Surround entire storage tank except connections and 
controls.

7. Jacket:  Steel with painted finish.
8. Burner:  For use with gas-fired, high-efficiency, domestic-water heaters and natural-gas fuel.
9. Temperature Control:  Adjustable thermostat.
10. Safety Controls:  Automatic, high-temperature-limit and low-water cutoff devices or systems.
11. Combination Temperature-and-Pressure Relief Valves:  ANSI Z21.22/CSA 4.4-M.  Include one or more 

relief valves with total relieving capacity at least as great as heat input, and include pressure setting at 
150 psig.  Select one relief valve with sensing element that extends into storage tank.

PART 3 - EXECUTION

3.1. WATER HEATER INSTALLATION

A. Install commercial water heaters on concrete bases.

1. Exception:  Omit concrete bases for commercial water heaters if installation on stand, bracket, 
suspended platform, or direct on floor is indicated.

B. 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.

C. Anchor water heaters to substrate.
D. Install seismic restraints for water heaters where located in seismic zones.  Anchor to substrate.
E. Install and connect gas water heaters according to NFPA 54.

1. Install appliance, gas pressure regulators on gas-burner inlets of water heaters without pressure 
regulators.

2. Install vent piping from gas-train pressure regulators and valves to outside of building where required.  
Terminate vent piping with brass-screened vent cap fitting.  Do not combine vents except with approval 
of authorities having jurisdiction.

F. 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.

G. 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.

H. Install vacuum relief valves in cold-water-inlet piping.
I. Install vacuum relief valves in water heater storage tanks that have copper lining.
J. 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.  Refer to Division 22 
Section "Plumbing Specialties" for drain valves.

K. Install thermometers on water heater inlet and outlet piping.  Refer to Division 22 Section "Meters and Gages" 
for thermometers.

1. Exception:  Omit thermometers for water heaters 30 gallons and less.

L. Assemble and install inlet and outlet piping manifold kits for multiple water heaters.  Fabricate, modify, or arrange 
manifolds for balanced water flow through each water heater.  Include shutoff valve, and thermometer in each 
water heater inlet and outlet, and throttling valve in each water heater outlet.  Refer to Division 22 Section 
"Valves" for general-duty valves and Division 22 Section "Meters and Gages" for thermometers.

M. Arrange for insulation on equipment and piping not furnished with factory-applied insulation.
N. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without integral or fitting-

type heat traps.
O. Fill water heaters with water.
P. Charge compression tanks with air.
Q. Install gas-fired, domestic-water heaters according to NFPA 54.

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff 
valves.

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas pressure 
regulators if gas pressure regulators are required to reduce gas pressure at burner.

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for operation 
of safety control.
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3.2. CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.
C. Connect hot- and cold-water piping with shutoff valves and unions.  Connect hot-water-circulating piping with 

shutoff valve, check valve, and union.
D. Make connections with dielectric fittings where piping is made of dissimilar metal.
E. Gas, Water Heater Vent Connections:  Connect to vent system.  Include draft hoods and diverters where 

required.  Use vents same size as or larger than water heater outlets, but not smaller than indicated unless 
smaller vent size has been calculated according to NFPA 54.  Comply with gas utility requirements for sizing.  
Gas vents are specified in Section "Breechings, Chimneys, and Stacks."

F. Electrical Connections:  Power wiring and disconnect switches are specified in Division 26 Sections.  Arrange 
wiring to allow unit service.

G. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

H. Emergency Power Off - For all water heaters/boilers over 399MBH Input, provide an emergency power off toggle 
switch at the boiler room entrance to shutdown boilers, in the event of an emergency, when the switch is thrown.  
Switch shall be red and shall be labeled with a red and white phenolic plastic sign with white letters on red 
background, reading “Emergency Boiler Shutdown”.

3.3. FIELD QUALITY CONTROL

A. Engage a factory-authorized service representative to perform startup service.
B. In addition to manufacturer's written installation and startup checks, perform the following:

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment 
and retest until satisfactory results are achieved.

2. Verify that piping system tests are complete.
3. Check for piping connection leaks.
4. Check for clear relief valve inlets, outlets, and drain piping.
5. Check operation of circulators.
6. Test operation of safety controls, relief valves, and devices.
7. Energize electric circuits.
8. Adjust operating controls.
9. Adjust hot-water-outlet temperature settings.  Do not set above 140 deg F unless piping system 

application requires higher temperature.
10. Balance water flow through manifolds of multiple-unit installations.

3.4. DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain water heaters.

1. Train Owner's maintenance personnel on procedures for starting and stopping troubleshooting, 
servicing, and maintaining equipment.

2. Review date in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."
3. Schedule training with Owner, through Architect, with at least seven days' advance notice.

END OF SECTION 223400
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SECTION 224000 – PLUMBING FIXTURES
224000 PLUMBING FIXTURES

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 220010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, 
accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, 
construction details, and flow-control rates.

B. Shop Drawings: As applicable, provide dimensional data and diagram power, signal, and control wiring.
C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance 

manuals.
D. Before submitting shop drawings and material lists, verify that all equipment submitted is mutually compatible 

and suitable for the intended use.  Verify components properly fit in construction, cabinetry, chases, etc.

1.3. ELECTRICAL WORK REQUIRED

A. Contractor shall provide electrical connections for any equipment that requires electrical connections for power 
or control.  Electrical requirements and work shall be coordinated with Electrical Contractor.

1.4. PIPING SYSTEMS

A. Refer to Section 221116 of this specification for piping material specifications and installation instructions. 
Specific piping materials and joining methods for systems installed under this section shall be as listed in 
schedule.

1.5. PIPING SYSTEMS VALVES

A. Refer to Section 22 “Valves” of this specification for valve type specifications and installation instructions.

1.6. PIPING SYSTEMS INSULATION

A. Refer to Section 22 “Insulation” insulation type specifications and installation instructions.

PART 2 - PRODUCTS

2.1. MANUFACTURERS 

A. Equivalent fixtures and accessories by following manufacturers will be acceptable.

1. Fixtures:  American Standard, Kohler, Crane, Zurn, Toto, Sloan.
2. Institutional/Correctional: Bradley, or Acorn
3. Stainless Steel Fixtures: Elkay, Just, Moen Commercial
4. Fittings and Supports: Josam, JR Smith, MiFab, Wade, Zurn, or Jonespec.
5. Seats:  Church, Olsonite, Bemis or Beneke.
6. Drinking Fountains: Halsey Taylor, Elkay, Oasis, or Haws.
7. Lavatory & Sink Trim: Chicago, MiFab, Bradley, Sloan, T&S Brass, Moen Commercial or American 

Standard.
8. Traps, Supplies and Stops: Dearborn, Brass Craft, McGuire, Central D, Sanitary Dash or as specified 

under plumbing fixtures.

a. Supplies and Stops: Dearborn Fig. No. 2700 CW ½” compression loose key stop and 3/8” O.D. 
risers in length required.  Provide deep chrome plated brass escutcheons.

b. Traps:  Dearborn #FS510 (1-1/2”) and/or EFS507 (1-1/4”) cast brass body with clean-out and 
17 gauge tube outlet “P” trap.  Provide deep chrome plated brass escutcheon with set screw.

2.2. PLUMBING FIXTURES

A. Provide plumbing fixtures as shown on drawings and as specified complete including piping and connections.  
China fixtures shall be of best grade vitreous ware without pit holes or blemishes and outlines shall be generally 
true.  Architect-Engineer reserves right to reject any piece, which in their opinion is faulty.  Fixtures fitting against 
walls shall have ground backs.  Exposed piping and fittings shall be chrome plated.

B. All wall mounted urinals and lavatories shall be furnished with concealed arm carriers.  All wall-mounted water 
closets shall be furnished with concealed carriers.

C. Set fixtures true and level with all necessary supports for fixtures installed before wall finish is done. Nipples 
through wall to fixture connections shall be chrome plated brass.  Provide silicone sealer around perimeter of 
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lavatories, water closets, and urinals at connection to wall and/or floor.

2.3. LAVATORY FAUCETS:

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings 
or a comparable product by one of the following:

1. American Standard Companies, Inc.
2. Bradley Corporation.
3. Chicago Faucets.
4. Delta Faucet Company.
5. T&S Brass
6. Kohler Co.
7. Moen Commercial
8. Zurn Plumbing Products Group; Commercial Brass Operation.

B. Description:  Single-control mixing, Single-control nonmixing, and Two-handle mixing as scheduled valve.  
Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture holes; coordinate outlet 
with spout and fixture receptor.

1. Body Material:  Commercial, solid brass
2. Finish:  As Scheduled.
3. Maximum Flow Rate:  0.5 gpm (1.5 L/min.) for public lavatories.  Private lavatories shall be a maximum 

of 2.2 gpm (8.3 L/min.)
4. Centers:  As scheduled and coordinated with fixtures. 
5. Valve Handle(s):  ADA Compliant wrist blade, 4 inches (102 mm) unless otherwise scheduled.
6. Spout:  Rigid in public locations.  Coordinate gooseneck swing or rigid installation with architect prior to 

installation. 
7. Spout Outlet:  As scheduled. 
8. Tempering Device:  Provide thermostatic tempering device piped in supply for all public lavatories unless 

tempering is otherwise provided.
9. Where electronic fixtures are specified, provide will all transformers, cables, junction boxes, sensors and 

controls.  All equipment and installation shall have neat and orderly appearance.

2.4. FLUSHOMETERS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings 
or a comparable product by one of the following:

1. Sloan.
2. Zurn.
3. Toto.

B. Description:  Flushometers for urinal or water-closet-type fixture.  Include brass body with corrosion-resistant 
internal components, non-hold-open feature, control stop with check valve, vacuum breaker, copper or brass 
tubing, and polished chrome-plated finish on exposed parts.

1. Internal Design:  Diaphragm or piston operation as scheduled.
2. Style:  Exposed or Concealed as scheduled.
3. Consumption:  Low flow type coordinated with flow requirements of fixture served.
4. Tailpiece Size:  Coordinated with spud of fixture and length as required for valve location to properly 

mounted fixture elevation.

C. Provide recessed vandal proof covers and boxes for all recessed/concealed style flush valves. 
D. Provide all required junction boxes, power supplies and wiring for line voltage style flush valves when scheduled.
E. All exposed components shall be chrome finished or brushed nickel or similar durable finish.

2.5. PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Engineered Brass Co.
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products.
c. McGuire Manufacturing Co., Inc.
d. Plumberex Specialty Products Inc.
e. TCI Products.
f. TRUEBRO, Inc.
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation.
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2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and 
trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements.

PART 3 EXECUTION

3.1. GENERAL

A. All plumbing fixtures shall be cleaned and free of all construction debris.  
B. Electric water cooler shall be protected during construction.  
C. Any chrome trim with wrench marks shall be removed and new trim installed.  
D. Architect-Engineer reserves the right to reject any plumbing fixture.
E. See plans for Plumbing Fixture Schedule.

3.2. INSTALLATION

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written 
instructions.

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
E. Install floor mounted water closets and other fixtures with solid waste using only 45 degree and combination 

fittings. Do not use sanitary tees in horizontal applications. 

F. Install wall-mounting fixtures with tubular waste piping attached to supports.

G. Install fixtures level and plumb according to roughing-in drawings.
H. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  

Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they 
can be easily reached for operation.

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage 
system.

J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of 

compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
L. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of compartment.
M. Install toilet seats on water closets.
N. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with 

required rates and patterns.  Include adapters if required.
O. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
P. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not 

available with required rates and patterns.  Include adapters if required.
Q. Install shower flow-control fittings with specified maximum flow rates in shower arms.
R. Install traps on fixture outlets.

1. Exception:  Omit trap on fixtures with integral traps.
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.

S. Install disposer in outlet of each sink indicated to have disposer.  Install switch where indicated or in wall adjacent 
to sink if location is not indicated.

T. Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting.  Install in sink deck where sink is 
stainless steel type or on countertop at sink where sink is integral or there is no deck for sink.  Connect inlet 
hose to dishwasher and outlet hose to disposer.

U. Install hot-water dispensers in back top surface of sink or in countertop with spout over sink.
V. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and within cabinets and 

millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in 
Division 22 Section "Basic Plumbing Materials and Methods."

W. Set bathtubs and showers in leveling bed of cement grout.
X. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant 

silicone sealant.  Match sealant color to fixture color.  
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3.3. CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size 
fittings required to match fixtures.

C. Ground equipment according to Division 26 Section "Grounding and Bonding."
D. Connect wiring according to Division 26 Section "Conductors and Cables."

3.4. FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures 

and components, then retest.  Repeat procedure until units operate properly.
E. Install fresh batteries in sensor-operated mechanisms.

3.5. PROTECTION

A. Provide protective covering for installed fixtures and fittings.
B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224000
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SECTION 230010 – MECHANICAL PROVISIONS
230010 MECHANICAL PROVISIONS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of 
the Contract, including General and Supplementary Conditions and all other Division Specification Sections, 
apply to work of this section.  All preceding and following sections of this specification division are applicable to 
the Mechanical Contractor, all sub-contractors, and all material suppliers.

1.2. SCOPE OF WORK

A. This DIVISION requires the furnishing and installing of complete functioning Mechanical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities.

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation.

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.  

1.3. SPECIFICATION FORM AND DEFINITIONS 

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL admin@pkmreng.com.

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work.

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.  

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to.

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to.

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to.

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work.

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc.
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative.
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings.

1.4. QUALIFICATIONS

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid. 

1.5. LOCAL CONDITIONS

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation.

1.6. CONTRACT CHANGES

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.   
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1.7. LOCATIONS AND INTERFERENCES

A. Locations of equipment, piping and other mechanical work are indicated diagrammatically by the mechanical 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of Architect-Engineer.  
Provide additional piping and ductwork offsets as required at no additional cost.

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer.

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work.

D. Do not scale mechanical and electrical drawings for dimensions.  Contractor shall accurately layout work from 
the dimensions indicted on the Architectural drawings unless they are found to be in error.

1.8. PERFORMANCE

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division.

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of mechanical systems by Owner.

1.9. WARRANTY

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense.

B. Warranty for all equipment shall take effect from the date of substantial completion regardless of the date 
equipment was installed.  

C. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications.

1.10. ALTERNATES

A. Refer to General Requirements for descriptions of any alternates that may be included.

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required.

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage.

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided.

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement.

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.  

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum. 
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G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering other 
elements of this project, including adjustments in mechanical or electrical service requirements necessary to 
accommodate such substitution.

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit.

1.12. ELECTRONIC PLAN FILES

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files.

1.13. TEMPORARY USE OF PERMANENT HVAC UNITS

A. If the Contractor elects to use permanent equipment for temporary conditioning only that permanent equipment 
associated with the heating system shall be allowed for use as space conditioning during the construction period.  
The Mechanical Contractor shall take full responsibility for all permanent equipment used for temporary 
conditioning during the construction period and shall provide a total of two years warranty covering all parts and 
labor on all permanent equipment utilized for temporary conditioning.  This warranty shall cover all piping, 
fittings, valves, pipe and equipment insulation, pumps, boilers, chillers, condensing units, cooling towers, air 
handling units, exhaust and relief air fans, ductwork, ductwork insulation, diffusers, temperature controls, all 
electric motors, starters, disconnect switches, fuses, wire and conduit.  This warranty shall cover all required 
maintenance on the system with the exception of filter changes, and shall start on the date shown on the final 
completion certificate.

B. CAUTION:  The Contractor is being warned that the Architect-Engineer will not accept dirty equipment caused 
by construction contamination.

1.14. OPENINGS, ACCESS PANELS AND SLEEVES

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements.

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades.

1.15. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in.

1.16. EXTENT OF CONTRACT WORK

A. Provide mechanical systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of mechanical systems.  In no case will claims for 
“Extra Work” be allowed for work about which Contractor could have been informed before bids were taken.

B. Electrical work required to install and control mechanical equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal.  Mechanical systems and components 
are to be installed as a complete system, including all miscellaneous interlock (low voltage and minor line voltage 
power wiring such as control motors, limit switches, relays, etc), control wiring, safeties.  Coordinate interlock to 
other systems such as fire alarm that interlock to mechanical systems and insure that provisions are made in 
equipment for connection of these systems.  Coordinate with all other trades for specific needs and requirements 
based on submitted systems.

C. Contractor shall become familiar with equipment provided by other contractors that require mechanical 
connections and controls.

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
section of specifications.

E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Mechanical Contractor at no 
cost to Owner or Architect-Engineer.
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F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of mechanical and electrical equipment are made to attain 
intended control sequences and system operation.

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the maintenance 
manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field wiring of 
components and controls.  Control devices and field wiring to be provided by Electrical Contractor shall be 
clearly indicated by notation and drawing symbols on wiring diagrams.

H. Contractor shall obtain complete electrical data on mechanical shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of mechanical 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract.

1.17. WORK NOT INCLUDED IN CONTRACT

A. Consult Division 26 of specifications for work to be provided by Electrical Contractor in conjunction with 
installation of mechanical equipment.

1.18. CODES, RULES AND REGULATIONS

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.  

B. Conform to latest editions and supplements of following codes, standards or recommended practices.
C. BUILDING CODES:

1. International Codes (Latest adopted version of applicable codes)

D. SAFETY CODES:

1. National Electrical Safety Code Handbook H30 - National Bureau of Standards.
2. Occupational Safety and Health Standard (OSHA) - Department of Labor.

E. NATIONAL FIRE CODES:

1. NFPA No. 54 National Fuel Gas Code
2. NFPA No. 70 National Electrical Code
3. NFPA No. 89M Clearances, Heat Producing Appliances 
4. NFPA No. 90A Air Conditioning and Ventilating Systems
5. NFPA No. 91 Standard for Exhaust Systems
6. NFPA No. 101 Life Safety Code
7. NFPA No. 204 Standard for Smoke and Heat Venting

F. UNDERWRITERS LABORATORIES INC:

1. All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL.

G. MISCELLANEOUS CODES:

1. ANSI A117.1 - Handicapped Accessibility       
2. Applicable State Boiler Codes
3. Americans with Disabilities Act (ADA)

H. ENERGY EFFICIENCY REQUIREMENTS:

1. All mechanical systems and components shall be manufactured and installed in compliance with 
ASHRAE 90.1 – 2019 and latest adopted version of IECC.

1.19. STANDARDS

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work.

1.20. PERMITS/FEES

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection.
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B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company.

PART 2 - PRODUCTS

2.1. Not Used

PART 3 - EXECUTION

3.1. SUBMITTALS

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section.

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal.

1. Submittals shall be furnished in an Adobe PDF format.
2. Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal.

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files.

3. Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements).

4. Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans.
5. Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address.

6. Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization.

7. All submittals on materials and equipment listed by UL shall indicate UL approval on submittal.

C. Contractor review:

1. Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal.

2. No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review. 

3. Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout.

D. Review Schedule:

1. The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required.

2. Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred.

3. Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price.

4. Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility.
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E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work.

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications.

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed.

H. Coordination

1. After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes.

3.2. SHOP DRAWINGS

A. Shop drawings shall meet all of the above requirements for submittals.
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid.
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.  
D. Sheet metal shop drawings for duct fabrication shall be a minimum of 1/4” scale.  Sheet metal shop drawings 

shall not be a reproduction of the contract document and shall show details of the following:  Fabrication, 
assembly, and installation, including plans, elevations above finished floor, 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, 
hangers and supports, including methods for building attachment, vibration isolation, seismic restraints, and 
duct attachment.  

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS)

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions.

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project.

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain following:

1. Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined above.
2. Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals.
3. Complete installation, operating, maintenance instructions and parts lists for each item of equipment.
4. Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of mechanical system.

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of loose-
leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each brochure:

1. Project name and address.
2. Section of work covered by brochure, i.e., “Plumbing”, etc.

3.4. RECORD DOCUMENTS

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer.

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner.

C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which fade 
shall not be used.

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents.

3.5. CLEANING UP

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
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his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean.

B. Contractor shall clean up all ductwork and equipment at the completion of the project.
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment and 

at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required.

3.6. WATERPROOFING 

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings.

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense

3.7. CUTTING AND PATCHING

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them.

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted.

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of mechanical work shall be repaired at Contractor’s expense to approval of Architect-Engineer.

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions. 

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner.

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases.

D. Provide indoor floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  
Mechanical contractor shall form all pads; General contractor shall provide and place all concrete and reinforcing 
for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment.  Provide welded wire mesh in pad and tie pad to underlying 
concrete substrate.

E. Provide outdoor slab mounted equipment with 6” thick concrete pad.  Provide on an 8” based of crushed gravel 
or to match other concrete construction on the site.  Provide ½” rebar on 12” centers each way. Elevate top of 
pad at least 2” above surrounding grade.  Pad shall be a minimum of 18” wider and longer for large rooftop units 
and condensing unit and similar large equipment requiring service and maintenance. Smaller equipment shall 
be sized a minimum of 4” longer and wider unless specified or detailed otherwise.  Mechanical contractor shall 
form all pads; General contractor shall provide and place all concrete and reinforcing for said pads.

F. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best-recognized practice.  Verify that structural 
members of buildings are adequate to support equipment and unless otherwise indicated on plans or specified, 
arrange for their inclusion and attachment to building structure.  Provide hangers with vibration isolators.  

G. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation.

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations.

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual.

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the end 
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of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner.

3.10. FINAL CONSTRUCTION REVIEW

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-Engineer, 
that the work complies with the purpose and intent of the contract documents.  Respective Contractor shall 
provide labor, services, instruments or tools necessary for such demonstrations and tests.

END OF SECTION 230010



Salina Fire Station 4

BASIC MECHANICAL MATERIALS AND METHODS 230011-1

SECTION 230011 – BASIC MECHANICAL MATERIALS AND METHODS
230011 BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Provide documentation of all completed tests described herein and their results.

PART 2 – PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  Provide 
fuel, water, electricity, materials, labor and equipment required for tests.

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system.

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  Make 
repairs with new materials.

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure.
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken.
F. For test pressure schedules see piping material schedules.

3.2. TEST METHODS AND PRESSURES

A. Test methods and pressures shall be as follows:

1. Hydrostatic Test (Closed Systems):

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified.

2. Hydrostatic Test (Open System):

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint in 
building except uppermost 10 feet of system shall be submitted to at least 10-foot head of water.  
Water shall be held in system for 15 minutes before inspection starts.  System shall hold test 
pressure without leaks.

3. Pneumatic Test:

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 75 
PSI or 15% of operating pressure or whichever is greater.          

b. Allow at least 1 hour after test pressure has been applied before making initial test.
c. Curing test, completely isolate entire system from compressor or other sources of air pressure.

4. Pressure Relief and Safety Valve:

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications.

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature.

c. Items installed in systems without test tag attached will be rejected.

3.3. TESTING OF REFRIGERANT LINES

A. After the system is installed and before any piping is insulated, the entire refrigeration circuit must be thoroughly 
leak tested.  Test all pipe joints for leaks.  Make certain that all joints are inspected thoroughly.  Mark carefully 
any spots where leaks occur.

B. Leaks are repaired by disassembling the connection, cleaning the fitting and remaking.  No attempt should be 
made to repair a leak by simply adding brazing material.
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3.4. MISCELLANEOUS CONTROL WIRING

A. All control wiring regardless of voltage shall be routed in a concealed manner.
B. All exterior control wiring shall be installed in conduit.
C. Wiring to thermostats and other wall mounted devices and sensors shall be routed in ¾” conduit to backboxes 

in walls and to an accessible ceiling or location.
D. All conduit and wiring shall be installed in accordance with Division 26.
E. Cabling and circuiting shall be plenum rated where required.
F. Refer to additional specifications where systems and controls are specified as DDC or similar.

3.5. CLEANING OF SYSTEMS AND EQUIPMENT

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of piping 
and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific instructions 
are not provided clean equipment systems as follows:

1. Air Handling Systems: 

a. Before starting any air system clean all debris, foreign matter and construction dirt from air 
system and fan.  Provide equipment requiring filters, such as air handling units, fan coil units, 
blower, etc., with throw-away filters.  After cleaning air system install temporary filters and run 
continuously for a minimum of eight hours at full volume before installing permanent filters.  
Provide temporary throw-away filters in all permanent heating and air conditioning equipment 
systems being utilized during construction.  Prior to testing and balancing systems remove 
temporary filter media and install clean unused filters of the type specified.  Clean filters shall 
be installed in equipment by mechanical contractor before final acceptance inspection by 
Architect and Engineer.

3.6. MAINTENANCE OF SYSTEMS

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract.

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for final 
construction review.

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will need 
to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a one 
year supply as determine by Equipment Manufacturer’s recommendations.

3.7. PAINTING OF MATERIALS AND EQUIPMENT

A. Touch-up painting and refinishing of factory applied finishes shall be by Mechanical Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer.

B. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer.

C. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish.

D. Where extensive refinishing is required equipment shall be completely repainted.

3.8. EXCAVATION AND BACKFILL

A. Perform necessary excavation to receive Work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 
for this operation, and remove it at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards.

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work.

C. Conduct excavations so no walls or footings are disturbed or injured.  Backfill excavations made under or 
adjacent to footing with selected earth or sand and tamp to compaction required by Architect-Engineer.  
Mechanically tamp backfill under concrete and pavings in six inch layers to 95% standard density, Reference 
Division 2.

D. Backfill trenches and excavations to required heights with allowance made for settlement.  Tamp fill material 
thoroughly and moistened as required for specified compaction density.  Dispose of excess earth, rubble and 
debris as directed by Architect.

E. When available, refer to test hole information on Architectural or Civil drawings or specifications for types of soil 
to be encountered in excavations.

3.9. FIRE BARRIERS

A. General  

1. For penetrations through fire-resistance-rated constructions, including both empty openings and 
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openings containing penetrating items, provide through-penetration firestop systems that are produced 
and installed to resist spread of fire according to requirements indicated, resist passage of smoke and 
other gases, and maintain original fire-resistance rating of construction penetrated.

B. Submittals

1. Product Data:  For Each Type Of Product Indicated.
2. Shop Drawings:  For Each Through-Penetration Firestop System, Show Each Type Of Construction 

Condition Penetrated, Relationships To Adjoining Construction, And Type Of Penetrating Item.  Include 
Firestop Design Designation Of Qualified Testing And Inspecting Agency That Evidences Compliance 
With Requirements For Each Condition Indicated.

a. Submit Documentation, Including Illustrations, From A Qualified Testing And Inspecting Agency 
That Is Applicable To Each Through-Penetration Firestop System Configuration For 
Construction And Penetrating Items.

b. Where Project Conditions Require Modification To A Qualified Testing And Inspecting Agency's 
Illustration For A Particular Through-Penetration Firestop Condition, Submit Illustration, With 
Modifications Marked, Approved By Through-Penetration Firestop System Manufacturer's Fire-
Protection Engineer As An Engineering Judgment Or Equivalent Fire-Resistance-Rated 
Assembly.

3. Through-Penetration Firestop System Schedule:  Indicate Locations Of Each Through-Penetration 
Firestop System, Along With The Following Information:

a. Types Of Penetrating Items.
b. Types Of Constructions Penetrated, Including Fire-Resistance Ratings And, Where Applicable, 

Thicknesses Of Construction Penetrated.
c. Through-Penetration Firestop Systems For Each Location Identified By Firestop Design 

Designation Of Qualified Testing And Inspecting Agency.

C. Product Certificates:  For through-penetration firestop system products, signed by product manufacturer.
D. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems 

are installed according to specified requirements.
E. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration 

firestop systems.
F. Do not cover up through-penetration firestop system installations that will become concealed behind other 

construction until each installation has been examined by building inspector, if required by authorities having 
jurisdiction.

G. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies 
with requirements, based on comprehensive testing of current products.

H. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the 
substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under 
conditions of service and application, as demonstrated by through-penetration firestop system manufacturer 
based on testing and field experience.

I. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill 
materials.  Use only components specified by through-penetration firestop system manufacturer and approved 
by qualified testing and inspecting agency for firestop systems indicated.

J. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations.

K. Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex.

3.10. EQUIPMENT ANCHORS

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors.

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors.

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored.

3.11. WELDING

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall be 
in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1.

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings ends 
shall be beveled a minimum of 30 degrees prior to welding.
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C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of welding 
required shall do welding.  Each welder shall identify his work with a code marking before starting any welded 
pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project listing welders’ 
code, date and types of latest qualification test passed by each welder.   

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard AWS 
D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders qualified 
under National Certified Pipe Welding Bureau will be acceptable.

E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  
Align and position parts so that branches and fittings are set true.  Make changes in direction of piping systems 
with factory made welding fittings.  Make branch connections with welding tees or forged weldolets.

END OF SECTION 230011
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SECTION 230013 – PROJECT COORDINATION
230013 PROJECT COORDINATION

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor.

1.3. COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation.

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following:

1. Delivery and processing of submittals.
2. Progress meetings.
3. Preinstallation conferences.
4. Project closeout activities.
5. Startup and adjustment of systems.

1.4. SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily.
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3. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change.

1.5. COORDINATION

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.  

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved.

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation.

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels.

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided.

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence.
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing.
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work.
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting. 

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication.

1. Right-of-Way:

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed. 

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings.

1.6. DRAWINGS AND FILES.

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents.

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process. 

1.7. PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
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1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Manufacturer's written recommendations.
l. Warranty requirements.
m. Compatibility of materials.
n. Space and access limitations.
o. Regulations of authorities having jurisdiction.
p. Testing and inspecting requirements.
q. Installation procedures.
r. Coordination with other work.
s. Required performance results.
t. Protection of adjacent work.

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date.

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project.

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts.

b. Review present and future needs of each contractor present, including the following:

i. Interface requirements.
ii. Sequence of operations.
iii. Status of submittals.
iv. Deliveries.
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v. Off-site fabrication.
vi. Access.
vii. Quality and work standards.
viii. Change Orders.

3. Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting.

1.8. REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI.

1. Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI.

2. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION 220013
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SECTION 230513 – COMMON MOTOR REQUIREMENTS FOR HVAC SYSTEMS
230513 COMMON MOTOR REQUIREMENTS FOR HVAC SYSTEMS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

PART 2 - PRODUCTS

2.1. MOTORS

A. Motors shall be installed in strict accordance with rules set forth by NEC and equipment manufacturer.
B. ELECTRIC MOTORS (Less than ½ HP)

1. Motors 1/3 horsepower and smaller shall be selected by manufacturer of driven equipment with motor 
speed and torque characteristics best suited for application.

2. Motors shall have a minimum service factor of 1.15 for open dripproof enclosure and 1.00 for totally 
enclosed motors.  Wherever applicable provide motors with cushion bases.  Motor enclosure shall be 
proper type required for operating environment.

3. Motors shall have a plus or minus 10% voltage tolerance and plus or minus 5% frequency tolerance.  
Motors shall operate satisfactorily in ambient temperature range of 0 degrees C (32oF) to 140oC (104oF) 
at altitudes below 3300 feet.

4. Provide motors with built-in thermal overload protection.  Motors readily accessible to operating 
personnel shall have manual reset protector.  All other shall have automatic reset protectors.

5. Motors shall have AFBMA standard double-shielded ball bearings sized for average life of at least 
100,000 hours under normal loading conditions.  Bearings housing shall have provisions for adding new 
lubricant without major disassembly and shall have seals to prevent entrance of foreign matter and 
leakage of bearing lubricant.

6. Motor bolts, screws and other external hardware shall be treated with corrosion resistant plating and 
motor enclosure prime painted with corrosion resistant metal primer finished with a durable machinery 
enamel.

7. Unless indicated otherwise motors shall be rated for continuous operation at 115, 200, or 277 volt single 
phase 60 hertz.  Where equipment manufacturer offers a choice provide permanent split capacitor 
motors in lieu of shaded pole motors.

8. Motor leads shall be marked throughout entire length for easy identification and terminate with brass or 
copper terminal lugs.  Motor shall have permanently attached nameplate with electrical characteristics 
and wiring connection diagram.

C. ELECTRIC MOTORS (1/2 HP and Larger)

1. Provide equipment requiring electric motors with NEMA Standard motors.  Shop drawings, submitted 
and equipment provided with electric motors shall include motor manufacturer, horsepower, voltage, full 
load amperes, NEMA design type, insulation class, shaft bearing type, mounting base type, and 
enclosure type.  To greatest extent possible motors for this project shall be by one manufacturer.

2. Motors shall conform to current NEMA Standard MG1.  Motor shall operate successfully without derating 
under the following conditions.

3. 40 degrees C (104oF) maximum ambient temperature,  3,300 Ft. maximum altitude, voltage variations 
of plus or minus 10% of nameplate rating, frequency variations of plus or minus 5% of nameplate rating, 
combined voltage and frequency variation of plus or minus 10% total as long as frequency does not 
exceed plus or minus 5%.

4. Motors shall meet or exceed locked rotor (Starting) and breakdown (maximum) torques specified for the 
NEMA design rating.  Lock rotor currents shall not exceed NEMA maximum values for motor NEMA 
design rating.

5. Motor service factors shall be 1.15 for open dripproof motors and 1.00 for totally enclosed motors.
6. Unless indicated otherwise, motor insulation may be manufacturers standard for Class A, B or F provided 

that maximum permissible temperature for insulation is not exceeded when motor is operating at its 
service factor load in a 40 Degrees C (104oF) ambient.

7. Motor frame/HP relationship shall conform to current NEMA Standard for “T” frames.  Motors shall have 
antifriction ball or roller bearings sized for average life of at least 100,000 hours under normal v-belt 
loading conditions.  Bearings shall be AFBMA Standard and shield mounted ball bearings of ample 
capacity for motor rating.  Bearing housing shall have provisions for adding new lubricant and draining 
out old lubricant without major motor disassembly.  Bearing housing shall have seals to protect bearing 
from entrance of foreign matter and to prevent leakage of bearing lubricant.

8. Conduit box mounting shall rotate to allow conduit entrance from top, bottom or either side.  Conduit 
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holes shall conform to NEC Standards.
9. Motor leads shall have same insulation class as motor windings.  Leads shall be marked throughout 

entire length for easy identification and terminated with brass or copper terminal lugs.  Motor shall have 
permanently attached nameplate with electrical characteristics and wiring connection diagram.

10. Motor bolts, screws and other external hardware shall be treated with a corrosion resistant plating.  Motor 
enclosure shall be prime painted with corrosion resisting metal primer and finished with a durable 
machinery enamel paint.

11. Unless indicted otherwise motors shall be rated for continuous operation at rated voltage, three phase, 
60 hertz.  Motors shall be T-frame squirrel cage induction.  Type NEMA design B with Class B insulation.  
Motors shall be dripproof totally enclosed or explosion-proof as required by motor environment.

PART 3 – EXECUTION (NOT APPLICABLE)

END OF SECTION 230513
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SECTION 230514 – MOTOR CONTROL AND EQUIPMENT DISCONNECTS
230514 MOTOR CONTROL AND EQUIPMENT DISCONNECTS

PART 1 - GENERAL

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.  
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section.

1.2. SUBMITTALS

A. Product Data:  For each type of disconnect to be furnished.
B. Dimensional Drawings:  For each respective type and size of disconnect.

PART 2 - PRODUCTS

2.1. MANUFACTURERS

A. Equivalents by: G.E., Cutler Hammer, or I.T.E. Siemens, Square D. 

2.2. DISCONNECT SWITCHES

A. Provide heavy-duty horsepower rated Safety Switches rated in accordance with NEMA enclosed Switch 
Standard KS 1-1969 and L98 Standard. 

B. Enclosure shall be NEMA type and material required by switch location and environment.  Enclosure door shall 
latch with means for padlocking and cover interlock with defeater to prevent opening door when switch is 
energized or closing switch with door open.  Switch shall have an embossed nameplate permanently attached 
to door front with switch rating, short circuit interrupting capacity and application information.

C. Line terminals shall be permanently marked and shielded.  Contact shall be tin plated, equipped with arch chutes 
and have movable contacts visible in off position with door open. Wiring terminals shall be pressure type suitable 
for copper or aluminum wire.  Switching mechanism shall be quick-make, quick-break spring driven anti-tease 
mechanism and shall be integral part of box.  All current carrying parts shall be plated.

D. Fuse holders shall be high pressure suitable for use with dual element fuses or rejection type current limiting 
fuses where required.  Fuse holders shall be completely accessible from front of switch and fuses shall be 
installed so that the label may be easily read from the front and without removing the fuse.

2.3. MOTOR STARTERS - GENERAL

A. Provide motor starters rated in accordance with NEMA and as specified and shown on plans.

2.4. MAGNETIC MOTOR STARTERS

A. Provide 600 volt, 60 hertz AC across-the-line magnetic type rated in accordance with NEMA Standards and 
listed and labeled in accordance with UL Standard 508 Eleventh Edition.

B. Enclosures shall be NEMA type required by starter location and environment.
C. Starter shall have permanently affixed to inside of enclosure cover an easy to read wiring diagram, including 

alternate control variations and a warning sign indicating maximum current limiting fuse size that may be 
installed in disconnect switch which will limit fault current to starters withstand rating with 100,000 RMS fault 
current available at disconnect switch.

D. Starter contacts shall be silver alloy double break replacement without removal of power wiring or starter from 
enclosure.

E. Provide starter with solid state type overload relays on all phases.  Overload thermal unit shall be one piece 
interchangeable construction. Overload relays shall provide phase loss and phase failure protection. Starter 
shall be inoperative with overload unit removed.  Starters shall not be furnished to Electrical Contractor with 
jumper straps in overload units.

F. Ampere rating for overload relays shall be selected by multiplying motor nameplate running amperes at 
connected voltage by .90 for motors with 1.0 service and by .95 for motors with 1.15 service factor.  Use resulting 
amperes to enter manufacturer’s overload selection tables.  Keep record of thermal unit number and current 
range.

G. Provide starter with internal wiring and control circuits prewired with only line, load, and external control circuit 
wiring connections required.  When starter voltage exceeds 120 volts, provide 120 volt control circuit transformer 
with two Dual Element Fuses in transformer primary and one fuse in the secondary.

H. Provide each starter with two auxiliary contacts.  Starter shall be suitable for addition of at least an additional 
two electrical interlocks of any arrangement of normally open or closed contacts.  

I. Provide starter with the following accessories: auxiliary contacts, pilot light, and H.O.A. switch.
J. Starter applications requiring disconnect switch at starter shall be combination type motor starters in lieu of 

separate devices.
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2.5. COMBINATION MAGNETIC MOTOR STARTERS

1. Provide 600 volt, 60 hertz AC across-the-line fusible or non-fusible as scheduled magnetic type rated in 
accordance with NEMA Standards and listed and labeled in accordance with UL Standard 508 Eleventh 
Edition.

2. Starter NEMA enclosure type shall be type required for starter location and environment.
3. Combination starter shall be a factory assembled unit with internal wiring and control circuits prewired 

with only line, load, and external control circuit wiring connections required.
4. Where fusible CMS are called for fuse holders shall be high pressure suitable for use with dual element 

fuses or rejection type current limiting fuses where required.
5. Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the 

fuse type and size may be easily read from the front and without removing the fuse.
6. See plans for combination magnetic starters.

2.6. MANUAL MOTOR CONTROL (1 HP Maximum)

A. Provide 300 volt, 60 cycle, AC manually operated motor starting switch meeting current NEMA Standards with 
proper NEMA enclosure required by starter location and environment.

B. Starter shall have heavy silver alloy contacts with quick-make, quick-break mechanism manually operated by 
toggle switch.

C. Thermal unit shall be melting alloy type, resettable, one-piece interchangeable construction.
D. Provide starter with all accessories such as pilot light, H.O.A. or two speed switches required to provide control 

sequence shown on drawings or specified.  Selector switches contact shall have same ampere rating as starter 
switch.

PART 3 EXECUTION

3.1. INSTALLATION

A. All fuse holders shall have rejection clips installed. 
B. Mount starter enclosure rigidly and with proper alignment on building structure or steel supports with operating 

switches not more than 6 feet above finished floor unless otherwise required. Use steel supports fabricated from 
standard rolled structural steel shapes or framing channel to provide one-inch separation between enclosure 
and building wall for vertical flow of air.

C. Furnish and install a nameplate for each starter/switch engraved with the equipment designation which the 
disconnect serves.

D. All starters/disconnect switches as specified shall be installed in strict accordance with rules set forth by NEC.   
E. Install starters in locations as shown on plans, installation shall be in strict accordance with NEC, and 

manufacturer’s installation requirements.

END OF SECTION 230514
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SECTION 230593 – SYSTEM TESTING & BALANCING
230593 SYSTEM TESTING & BALANCING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. TESTING AND BALANCING CONTRACTORS

A. Testing and balancing (TAB) of the building air and hydronic systems will be to be completed near the end of 
construction.  The Mechanical Contractor has responsibility to cooperate with, make adjustments for, and 
provide any equipment necessary for the TAB contractor to complete the job.

PART 2 - PRODUCTS

A. Not Used

PART 3 - EXECUTION

3.1. SCOPE OF WORK

A. The Contractor shall procure the services of an independent air balance and testing contractor, approved by the 
A/E, which specializes in the balancing and testing of heating, ventilating and air conditioning systems, to 
balance, adjust, and test air moving equipment and air distribution and exhaust systems and all water flow 
circuits.  All work by this contractor shall be done under engineer employed by them.  All instruments used by 
this contractor shall be accurately calibrated and maintained in good working order.  If requested the tests shall 
be conducted in the presence of the A/E responsible for the project and/or his representative.  The testing and 
balancing contractor shall be certified by NEBB or AABC and all work shall be performed in accordance with 
these organizations' published procedure manuals.

B. The balancing contractor shall prepare a certified report of all tests performed.  The report shall be written on 
standard forms prepared by NEBB or AABC or facsimiles thereof.  The balancing contractor shall submit 3 
copies of this report to the Mechanical Contractor who shall submit them to the A/E for review and distribution.

C. Air balance and testing shall not begin until systems have been completed and are in full working order.  All 
heating, ventilation, and air conditioning systems and equipment shall be in full operation during each working 
day of testing and balancing.

3.2. SYSTEM PREPARATION FOR TESTING AND BALANCING

A. Prior to requesting testing and balancing contractor to perform their work the installing contractor shall make all 
necessary inspections and adjustments to insure that systems are completely installed and operating in 
accordance with the manufacturer's recommendations and the contract documents.

B. The following checks shall be performed on each system installed under this contract.  A report sheet shall be 
prepared for each system indicating checks made, corrective action taken where required, date, and name of 
person making inspection.  Submit one copy to testing and balancing contractor and two to A/E.  Testing and 
balancing contractor will not begin until checklist has been received and reviewed.

3.3. TEMPERATURE CONTROLS CONTRACTOR COORDINATION

A. The temperature control contractor shall have a technical representative present with the balancing contractor 
on the first day of balancing for a minimum of four hours of active balancing and temperature controls 
coordination.

B. For the remainder of the balancing the temperature contractor may either have a technical representative 
present, or may furnish the balancer with the latest DDC software and all required interface devices.  This 
includes instructions and coordination in the use of all interface devices, including laptop computers.  There 
shall be no charge to the balancing contractor for the use of these interface devices and they shall be returned 
to the temperature controls contractor at the end of the balancing process.

3.4. AIR HANDLING SYSTEMS:

A. Clear system of all foreign objects and clean system.
B. Verify fan rotation.
C. Check bearing condition and lubrication.
D. Check fan wheel clearances and fan alignment.
E. Check motor security to mounting base.
F. Check alignment of drive.
G. Check vibration isolator adjustment.
H. Verify that proper filter media is installed.
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I. Verify that all control dampers are installed and operable without binding or sticking.
J. Confirm that all fire, smoke and volume dampers are installed and in full open position.
K. Verify that all air terminal units are installed.
L. Confirm that all air openings in walls above ceilings have been provided.
M. Check for and repair all excessive air leaks in duct systems, at equipment connections and at coils.
N. Air leaks shall not exceed SMACNA parameters for system pressure.
O. Verify that ductwork is constructed and installed in accordance with contract drawings and/or approved ductwork 

shop drawings.
P. Inspect and clean all coils (including evaporator and condenser) and correct fin damage.

3.5. AIR SIDE TESTING AND BALANCING

A. GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

1. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended 
testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.

2. Prepare schematic diagrams of systems' "as-built" duct layouts.
3. For variable-air-volume systems, develop a plan to simulate diversity.
4. The TAB contractor shall cycle each air handling unit through its control sequence of operation to verify 

proper operation.  Any inconsistency with contract documents shall be reported to A/E and temperature 
control contractor. Temperature control contractor shall take prompt action to correct any control 
inconsistency as reported by the TAB contractor.

5. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
6. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 

dampers through the supply-fan discharge and mixing dampers.
7. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
8. Verify that motor starters are equipped with properly sized thermal protection.
9. Check dampers for proper position to achieve desired airflow path.
10. Check for airflow blockages.
11. Check condensate drains for proper connections and functioning.
12. Check for proper sealing of air-handling-unit components.
13. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

B. PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

1. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan 
manufacturer.

a. Measure total airflow.

i. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 
measure airflow at terminal outlets and inlets and calculate the total airflow.

b. Measure fan static pressures as follows to determine actual static pressure:

i. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions.

ii. Measure static pressure directly at the fan outlet or through the flexible connection.
iii. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions.

iv. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 
houses the fan.

c. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment.

i. Report the cleanliness status of filters and the time static pressures are measured.

d. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions.

e. Review Record Documents to determine variations in design static pressures versus actual 
static pressures.  Calculate actual system-effect factors.  Recommend adjustments to 
accommodate actual conditions.
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f. Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated 
speed.  Comply with requirements in Division 23 Sections for air-handling units for adjustment 
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

g. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-heating, 
economizer, and any other operating mode to determine the maximum required brake 
horsepower.

2. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within 
specified tolerances.

a. Measure airflow of submain and branch ducts.

i. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone.

b. Measure static pressure at a point downstream from the balancing damper, and adjust volume 
dampers until the proper static pressure is achieved.

c. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances.

3. Measure air outlets and inlets without making adjustments.

a. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors.

4. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 
values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air 
terminals.

a. Adjust each outlet in same room or space to within specified tolerances of indicated quantities 
without generating noise levels above the limitations prescribed by the Contract Documents.

b. Adjust patterns of adjustable outlets for proper distribution without drafts.

C. PROCEDURES FOR HEAT-TRANSFER COILS

1. Measure, adjust, and record the following data for each electric heating coil:

a. Nameplate data.
b. Airflow.
c. Entering- and leaving-air temperature at full load.
d. Voltage and amperage input of each phase at full load and at each incremental stage.
e. Calculated kilowatt at full load.
f. Fuse or circuit-breaker rating for overload protection.

2. Measure, adjust, and record the following data for each refrigerant coil:

a. Dry-bulb temperature of entering and leaving air.
b. Wet-bulb temperature of entering and leaving air.
c. Airflow.
d. Air pressure drop.
e. Refrigerant suction pressure and temperature.

3.6. PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum 
to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including 
name of controller manufacturer, model number, serial number, and nameplate data.
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3.7. PROCEDURES FOR CONDENSING UNITS

A. Verify proper rotation of fans.
B. Measure entering- and leaving-air temperatures.
C. Record compressor data.

3.8. PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan.
2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
3. Check the refrigerant charge.
4. Check the condition of filters.
5. Check the condition of coils.
6. Check the operation of the drain pan and condensate-drain trap.
7. Check bearings and other lubricated parts for proper lubrication.
8. Report on the operating condition of the equipment and the results of the measurements taken.  Report 

deficiencies.

B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and 
be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:

1. New filters are installed.
2. Coils are clean and fins combed.
3. Drain pans are clean.
4. Fans are clean.
5. Bearings and other parts are properly lubricated.
6. Deficiencies noted in the preconstruction report are corrected.

C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the 
renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the 
new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan 
speeds that are within the acceptable limits defined by equipment manufacturer.

3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make 
equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, 
equipment adjustments are not required.

4. Balance each air outlet.

3.9. TOLERANCES

A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10% percent.
2. Air Outlets and Inlets:  Plus or minus 10 percent.
3. Heating-Water Flow Rate:  Plus or minus 10 percent.
4. Cooling-Water Flow Rate:  Plus or minus 10 percent.

3.10. REPORTING

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend 
changes and additions to systems' balancing devices to 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.

B. Status Reports:  Prepare biweekly progress reports to describe completed 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.

3.11. FINAL REPORT

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested 
systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing 
and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.
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B. Final Report Contents:  In addition to certified field-report data, include the following:

1. Pump curves.
2. Fan curves.
3. Manufacturers' test data.
4. Field test reports prepared by system and equipment installers.
5. Other information relative to equipment performance; do not include Shop Drawings and product data.

C. General Report Data:  In addition to form titles and entries, include the following data:

1. Title page.
2. Name and address of the TAB contractor.
3. Project name.
4. Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of TAB supervisor who certifies the report.
10. Table of Contents with the total number of pages defined for each section of the report.  Number each 

page in the report.
11. Summary of contents including the following:

a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract Documents.

12. Nomenclature sheets for each item of equipment.
13. Data for terminal units, including manufacturer's name, type, size, and fittings.
14. Notes to explain why certain final data in the body of reports vary from indicated values.
15. Test conditions for fans and pump performance forms including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Face and bypass damper settings at coils.
e. Fan drive settings including settings and percentage of maximum pitch diameter.
f. Inlet vane settings for variable-air-volume systems.
g. Settings for supply-air, static-pressure controller.
h. Other system operating conditions that affect performance.

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system 
with single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4. Pipe and valve sizes and locations.
5. Terminal units.
6. Balancing stations.
7. Position of balancing devices.

3.12. ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being 
maintained throughout and to correct unusual conditions.

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter 
conditions, perform additional TAB during near-peak summer and winter conditions.

3.13. AIR AND WATER BALANCE CONSTRUCTION COORDINATION

A. During installation of the mechanical systems the testing and balancing contractor shall make no less than (3) 
inspection visits to the project site.  Proper placement and installation of all control and balancing devices shall 
be verified by these inspections.  The mechanical contractor shall make all corrections in control and balancing 
device locations as requested by the TAB contractor.  Following each inspection visit the TAB contractor shall 
report to the A/E all items noted, action taken, and progress of control device installation.  The last inspection 
and balancing shall be performed in the presence of a professional engineer active in the design of mechanical 
building systems.
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END OF SECTION 230593
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SECTION 230713 – DUCT INSULATION
230713 DUCT INSULATION

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. 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. Section Includes:

1. Insulation Materials:

a. Flexible elastomeric.
b. Mineral fiber.

2. Insulating cements.
3. Adhesives.
4. Mastics.
5. Sealants.
6. Factory-applied jackets.
7. Field-applied jackets.
8. Tapes.

1.3. SUBMITTALS

1. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any).

2. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed.

B. QUALITY ASSURANCE

1. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency.

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less.

b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less.

2. Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants.

1.4. DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature.

1.5. COORDINATION

A. Coordinate clearance requirements with duct Installer for duct insulation application and equipment Installer for 
equipment insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for space required for 
maintenance.

B. All ductwork shall be provided with insulation meeting the requirements of the energy code for exterior and 
interior requirements.  All ductwork shall be insulated to prevent condensation.  

C. Refer to insulation schedule for additional information in addition to these requirements.
D. All exterior insulation shall be provided with a jacket.
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PART 2 PRODUCTS

2.1. INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
B. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871.
C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

2.2. DUCT LINER

A. Fibrous-Glass Duct Liner (Flat Applications):  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Knauf Insulation; Atmosphere Duct Liner with ECOSE Technology
b. CertainTeed Corporation; Insulation Group.
c. Johns Manville.
d. Owens Corning.
e. Manson Insulation; Akousti-Liner Duct Liner with ECOSE Technology.

2. Maximum Thermal Conductivity:

a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
b. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface 
of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall 
be tested for efficacy by an NRTL and registered by the EPA for use in HVAC systems.

4. Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.

B. Fibrous-Glass Duct Liner (Round Applications):  Engineered, pre-formed insulation designed for specific duct 
diameters and fittings. Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous 
Glass Duct Liner Standard."  Rigid, resin bonded fibrous glass board with a damage-resistant, flame retardant 
veil faced airstream surface with a reinforced aluminum foil (FRK) backing.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Knauf Insulation; Atmosphere Duct Liner with ECOSE Technology
b. CertainTeed Corporation; Insulation Group.
c. Johns Manville.
d. Owens Corning.
e. Manson Insulation; Akousti-Liner Duct Liner with ECOSE Technology.

2. Maximum Thermal Conductivity:

a. Type I, Flexible: 0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface 
of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall 
be tested for efficacy by an NRTL and registered by the EPA for use in HVAC systems.

4. Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.

C. Fiber-Free Duct Liner (Flat Applications):  Polyester blanket insulation with FSK facing. Comply with 
ASTM C 1071, NFPA 90A, or NFPA 90B. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Ductmate.

2. Maximum Thermal Conductivity:

a. Type I, Flexible: 0.24 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

3. Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
4. Duct liner shall be an engineered nonwoven, thermally bonded Polyester with a smooth and durable FSK 

facing. Liner must have a noise reduction coefficient of at least 0.65 and have thermal values greater or 
equal to an R-4.2 at l ", R-5 at 1.25", R-6 at 1 Yi" and R-8 at 2" respectively.

5. Polyester liner must be able to withstand a constant internal temperature up to 250°F must be compliant 
with Greenguard Environmental Institute, and contain zero VOCs per ASTM D5116. Liner must comply 
with all applicable standards including ASTM E84, ASTM C518, ASTM G-21, NFPA 90A and 90B, and 
UL 181.
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6. Polyester duct liner must be attached using a non-flammable, low VOC water based adhesive. When 
applicable, apply a non-flammable, low voe water based lagging adhesive to the exposed leading edge 
of the insulation. Install fasteners per SMACNA HV AC Duct Liner installation instructions. Liner must 
consist of at least 25% recycled content.

7. Polyester duct liner must be installed per section 7.4 of the 2005 SMACNA Manual, "HVAC Duct 
Construction Standards, Metal and Flexible," Third Edition unless otherwise specified

D. Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying with ASTM C 1534, 
Type II, Grade 1; and with NFPA 90A or NFPA 90B.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Aeroflex USA Inc.
b. Armacell LLC.
c. Rubatex International, LLC

2. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum smoke-developed 
index of 50 when tested according to UL 723; certified by an NRTL.

3. Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or 
NFPA 90B.

2.3. DUCT WRAP

A. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 1.0 lb. density standard duct insulation type IV with foil-scrim-craft facing and .27 BTUH 
thermal conductivity at 75 degrees mean temperature.

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following:

a. CertainTeed Corp.; Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Atmosphere Duct Wrap with ECOSE Technology (Basis of Design Product).  
d. Manson Insulation Inc.; Alley Wrap B with ECOSE Technology.
e. Owens Corning; All-Service Duct Wrap.

B. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation with factory-applied 
FSK jacket.  For equipment applications, provide insulation with factory-applied FSK jacket.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article.

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

a. CertainTeed Corp.; Commercial Board.
b. Johns Manville; 800 Series Spin-Glas.
c. Knauf Insulation; Earthwool Insulation Board with ECOSE Technology (Basis of Design 

Product).  
d. Manson Insulation Inc.; AK Board with ECOSE Technology.
e. Owens Corning; Fiberglas 700 Series.

C. Flexible Elastomeric Duct Wrap:  Closed cell insulation with a 16 mil laminated covering membrane (a UV 
protective white or silver, blended polymeric top surface and a puncture-resistant blended polymeric base, 
around a scrim reinforced core). The membrane has a 10-year limited warranty against breakdown due to UV 
radiation. Mold-resistant flexible elastomeric thermal insulation.  It is manufactured without the use of CFCs, 
HFCs or HCFCs.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Armacell LLC ArmaTuff Plus II.

2. Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or 
NFPA 90B.

D. Fire-Rated Insulation Systems

1. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and 
certified to provide a 2-hour fire rating by a NRTL acceptable to authority having jurisdiction.

2. Products:  Subject to compliance with requirements, provide one of the following:
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a. CertainTeed Corp.; FlameChek.
b. Johns Manville; Firetemp Wrap.
c. Nelson Firestop Products; Nelson FSB Flameshield Blanket.
d. Thermal Ceramics; FireMaster Duct Wrap.
e. 3M; Fire Barrier Wrap Products.
f. Unifrax Corporation; FyreWrap.
g. Vesuvius; PYROSCAT FP FASTR Duct Wrap.

E. Insulation Pins and Washers:

a. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, length to suit depth of insulation indicated with 
integral 1-1/2-inchgalvanized carbon-steel washer.

2. Insulation-Retaining Washers:  Self-locking washers formed from galvanized steel; with beveled edge 
sized as required to hold insulation securely in place but not less than 1-1/2 inchesin diameter.

2.4. INSULATING CEMENTS

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M.

2.5. ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated.

1. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 

insulation jacket lap seams and joints.
D. PVC Jacket Adhesive:  Compatible with PVC jacket.

2.6. MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II.

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.

1. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness.
2. Service Temperature Range:  Minus 20 to plus 180 deg F.
3. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight.
4. Color:  White.

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services.

1. Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range:  Minus 20 to plus 200 deg F.
3. Solids Content:  63 percent by volume and 73 percent by weight.
4. Color:  White.

2.7. SEALANTS

A. Joint Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
3. Service Temperature Range:  Minus 100 to plus 300 deg F.
4. Color:  White or gray.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).

B. FSK and Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range:  Minus 40 to plus 250 deg F.
4. Color:  Aluminum.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
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2.8. FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following:

1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II.

2.9. FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14.

1. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  
See Division 01 Section "Product Requirements."

2. Factory cut and rolled to size.
3. Finish and thickness are indicated in field-applied jacket schedules.
4. Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.
5. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.
6. Factory-Fabricated Fitting Covers:

a. Same material, finish, and thickness as jacket.
b. End caps.
c. Beveled collars.
d. Field fabricate fitting covers only if factory-fabricated fitting covers are not available.

2.10. TAPES

A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with 
ASTM C 1136.

1. Width:  3 inches.
2. Thickness:  6.5 mils.
3. Adhesion:  90 ounces force/inch in width.
4. Elongation:  2 percent.
5. Tensile Strength:  40 lbf/inch in width.
6. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

B. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

1. Width:  2 inches.
2. Thickness:  3.7 mils.
3. Adhesion:  100 ounces force/inch in width.
4. Elongation:  5 percent.
5. Tensile Strength:  34 lbf/inch in width.

PART 3 – EXECUTION

3.1. EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2. PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect 
insulation application.

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water.

3.3. INSULATION SCHEDULE

A. Refer to drawings for insulation and ductwork schedule.

3.4. GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of 
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equipment and duct system as specified in insulation system schedules.
C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 

not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Keep insulation materials dry during application and finishing.
G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer.
H. Install insulation with least number of joints practical.
I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point 

of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment 
to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips 

with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 2 inches o.c.

4. For below ambient services, apply vapor-barrier mastic over staples.
5. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor 

seal.
6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent 

to pipe flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement.
N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
O. For above ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Access doors.

P. Undamaged insulation systems on cold surface ductwork and equipment shall perform their intended functions 
as vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  
Contractor shall take every reasonable precaution to provide insulation systems with continuous unbroken vapor 
barriers.

Q. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 2-19, "Flexible Duct Liner Installation."

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at 
liner contact surface area.  Attaining indicated thickness with multiple layers of duct liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
3. Butt transverse joints without gaps, and coat joint with adhesive.
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct 

size and dimensions of standard liner make longitudinal joints necessary.
6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.
7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches 

transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches longitudinally.
8. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel 

or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:



Salina Fire Station 4

DUCT INSULATION 230713-7

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
c. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm or 

where indicated.

9. For double wall ductwork, secure insulation between perforated sheet metal inner duct of same thickness 
as specified for outer shell.  Use mechanical fasteners that maintain inner duct at uniform distance from 
outer shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations:  3/32-inch diameter, with an overall open area of 23 
percent.

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, 
or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when 
used, secure buildouts to duct walls with bolts, screws, rivets, or welds.

3.5. PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions.

1. Comply with requirements in Penetration Firestopping and fire-resistive joint sealers.

C. Insulation Installation at Floor Penetrations:

1. Pipe:  Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration Firestopping."

3.6. MINERAL-FIBER INSULATION INSTALLATION

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent 
coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 
3 inches maximum from insulation joints.  Install additional pins to hold insulation tightly against 
surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing.

B. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  
Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from 1 edge and 
1 end of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 
1 inch o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and 
sealant at joints, seams, and protrusions.

1. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
2. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  Vapor stops 

shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface.  Cover insulation face and surface to be insulated a width equal to 2 
times the insulation thickness but not less than 3 inches.

C. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At end joints, secure 
with steel bands spaced a maximum of 18 inches o.c.

D. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install 
insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.

E. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide strips of 
same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins 
spaced 6 inches o.c.
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F. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent 
coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each way, and 
3 inches maximum from insulation joints.  Install additional pins to hold insulation tightly against 
surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor 
barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches 
from 1 edge and 1 end of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch 
outward-clinching staples, 1 inch o.c.  Install vapor barrier consisting of factory- or field-applied jacket, 
adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  

Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation 
face, along butt end of insulation, and over the surface.  Cover insulation face and surface to 
be insulated a width equal to 2 times the insulation thickness but not less than 3 inches.

5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  
Groove and score insulation to fit as closely as possible to outside and inside radius of elbows.  Install 
insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide 
strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange 
with pins spaced 6 inches o.c.

3.7. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated.

3.8. EXTERIOR FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

A. install using manufacturer recommended adhesives or with pre-applied pressure sensitive adhesive (PSA) for 
application to large, flat or curved metal surfaces such as ducts, vessels, very large pipes or tanks. 

B. The seams must be installed in compression and sealed with adhesives. Adhesives are contact adhesives and 
shall be applied to duct and insulation surfaces.

C. Cover seams with manufactured Seal Tape specific for application matching jacket.
D. Exterior duct work must be pitched to allow rain water to run off the insulation. 
E. Do not install below ground.
F. The application temperature should be above 40°F (+4°C) and 100°F (+38°C).

3.9. FIELD-APPLIED JACKET INSTALLATION

A. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier 

mastic.

B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints.
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3.10. FINISHES

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections.

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material:  Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating.

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.11. FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance.

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined in 
the "Piping Insulation Schedule, General" Article.

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements.

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance requirements 
of this specification for a period of one year after date of final acceptance or through one heating season and 
one cooling season, whichever is longer shall be replaced with an acceptable installation.  All costs to correct 
insulation deficiencies and costs to repair damages to other work shall be at Mechanical Contractors expense 
at no cost to owner.

3.12. FIELD QUALITY ASSURANCE

A. Upon completion of insulation work and before operation is to commence, visually inspect the work and verify 
that it has been correctly installed.

B. Open all system dampers and turn on fans to blow all scraps and other loose pieces of material out of the duct 
system. Allow for a means of removal of such material.

C. Check the duct system to ensure that there are no air leaks through joints.

3.13. PROTECTION

A. Replace damaged insulation, which cannot be satisfactorily repaired, including insulation with duct liner damage 
and moisture-saturated insulation. 

B. The insulation contractor shall advise the general and/or the mechanical contractor as to requirements for 
protection of the insulation work during the remainder of the construction period, to avoid damage and 
deterioration of the finished insulation work. 

END OF SECTION 230713
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SECTION 230913 – PROGRAMMABLE THERMOSTATS
230913 PROGRAMMABLE THERMOSTATS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  For each control device indicated.

1. Wiring Diagrams:  Power, signal, and control wiring.

B. Operation and maintenance data.

PART 2  PRODUCTS

2.1. GENERAL

A. Provide Thermostats by Honeywell, Johnson Controls, White-Rogers, Carrier or approved equal.

2.2. UNITS

A. Provide programmable thermostats with stages of cooling and heating as required by stages of cooling and 
heating on specified equipment (Refer to drawings and other portions of this specification to determine exact 
control required.)  

B. Thermostat shall have the following:

1. Seven (7) day programming capability with 2 occupied/unoccupied periods per day. 
2. Automatic heat/cool change over.
3. Start time optimization
4. Continuous fan operation in occupied mode.
5. Intermittent fan operation in unoccupied mode.
6. Battery backup
7. Temporary override capability
8. Locking setpoints to prevent tampering.
9. Anti-recycle controls

C. Provide with all subbases required and interfaces to other equipment as required.

PART 3 EXECUTION

3.1. INSTALLATION

A. Coordinate with Electrical Contractor to provide all wiring between condensing units, furnaces, thermostats and 
all other required controls.

B. Provide backbox and ¾” conduit to above accessible ceilings inside walls for thermostat wiring.
C. All wiring shall be concealed in conduit or above accessible ceilings.
D. Obtain a desired operational schedule from the owner or tenant and program each thermostat with desired 

settings.
E. Provide Thermostats by Honeywell, Johnson Controls, White-Rogers, Carrier or approved equal.

END OF SECTION 230913
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SECTION 233113 – METAL DUCTS
233113 METAL DUCTS

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. 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. Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Double-wall rectangular ducts and fittings.
3. Single-wall round and flat-oval ducts and fittings.
4. Double-wall round and flat-oval ducts and fittings.
5. Sheet metal materials.
6. Sealants and gaskets.
7. Hangers and supports.

1.3. PERFORMANCE REQUIREMENTS

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, 
reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads and stresses 
within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-
2004.

1.4. SUBMITTALS

A. Product Data:  For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

B. Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 
attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4. Elevation of top of ducts.
5. Dimensions of main duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

C. Delegated-Design Submittal:

1. Sheet metal thicknesses.
2. Joint and seam construction and sealing.
3. Reinforcement details and spacing.
4. Materials, fabrication, assembly, and spacing of hangers and supports.

D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with 
each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction, building 
components, and other building services.  Indicate proposed changes to duct layout.

2. Suspended ceiling components.
3. Structural members to which duct will be attached.
4. Size and location of initial access modules for acoustical tile.
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5. Penetrations of smoke barriers and fire-rated construction.
6. Items penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f. Perimeter moldings.

E. Welding certificates.
F. Field quality-control reports.

PART 2 PRODUCTS

2.1. SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" based on indicated static-pressure class unless otherwise indicated.

B. Rectangular Ducts:  Fabricate ducts with indicated dimensions for the inner duct allowing for insulation if lined.

2.2. DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. McGill AirFlow LLC.
2. Sheet Metal Connectors, Inc.

B. Rectangular Ducts:  Fabricate ducts with indicated dimensions for the inner duct.  
C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on 

indicated static-pressure class unless otherwise indicated.
D. Interstitial Insulation:  Flexible duct liner complying with ASTM C 534, Type II for sheet materials, and with 

NFPA 90A or NFPA 90B.
E. Inner Duct:  Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inchdiameter perforations, with 

overall open area of 23 percent.

2.3. SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless 
otherwise indicated.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.
f. Norlock Metal Products, Inc.
g. GreenSeam Industries (4”-8” Ød)

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides 
connecting the flat portions of the duct (minor dimension).

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible."

a. Transverse Joints in Ducts Larger Than 60 Inchesin Diameter:  Flanged.

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal 

seams.
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E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

F. All exposed round ducts shall be spiral wound construction.
G. Concealed low pressure round ducts may be snap-lock construction when 8” or less.  10” round ducts shall be 

spiral wall construction.

2.4. DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Lindab Inc.
2. McGill AirFlow LLC.
3. SEMCO Incorporated.
4. Sheet Metal Connectors, Inc.

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides 
connecting the flat portions of the duct (minor dimension) of the inner duct.

C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, 
"Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.

1. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Transverse Joints in Ducts Larger Than 60 Inchesin Diameter:  Flanged.

2. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
b. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded 

longitudinal seams.

3. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical 
Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

D. Inner Duct:  Minimum 0.028-inch [perforated galvanized sheet steel having 3/32-inch- diameter perforations, 
with overall open area of 23 percent] [solid sheet steel].

E. Interstitial Insulation:  Flexible duct liner complying with ASTM C 534, Type II for sheet materials, and with 
NFPA 90A or NFPA 90B.

2.5. ELBOW CONFIGURATION:

A. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-
2, "Rectangular Elbows."

1. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
2. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."

B. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, 
"Round Duct Elbows."

1. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-
degree change of direction have proportionately fewer segments.

a. Radius-to Diameter Ratio:  1.5.

2. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
3. Round Elbows, 14 Inches and Larger in Diameter: Standing seam or Welded.
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2.6. BRANCH CONFIGURATION:

A. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-
6, "Branch Connections."

1. Rectangular Main to Rectangular Branch:  45-degree entry.
2. Rectangular Main to Round Branch:  High Efficiency 45 degree takeoff.

B. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing 
duct.

1. Velocity 1000 fpmor Lower:  90-degree tap.
2. Velocity 1000 to 1500 fpm:  Conical tap.
3. Velocity 1500 fpm or Higher:  45-degree lateral.

2.7. SHEET METAL MATERIALS

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and 
other imperfections.

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90.
2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

C. PVC-Coated, Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G90.
2. Minimum Thickness for Factory-Applied PVC Coating:  4 mils thick on sheet metal surface of ducts and 

fittings exposed to corrosive conditions, and minimum 1 mil thick on opposite surface.
3. Coating Materials:  Acceptable to authorities having jurisdiction for use on ducts listed and labeled by an 

NRTL for compliance with UL 181, Class 1.

D. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
E. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 

Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 
as indicated in the "Duct Schedule" Article.

F. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and 
standard, one-side bright finish for duct surfaces exposed to view.

2.8. SEALANT AND GASKETS

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be 
a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to 
UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to 
react exothermically with tape to form hard, durable, airtight seal.

2. Sealant:  Modified styrene acrylic.
3. Indoor and outdoor, Water resistant, Mold and mildew resistant.
4. Maximum Static-Pressure Class:  10-inch wg, positive and negative.

C. Water-Based Joint and Seam Sealant:

1. Application Method:  Brush on.
2. Solids Content:  Minimum 65 percent.
3. Shore A Hardness:  Minimum 20.
4. Indoor or outdoor, Water resistant, Mold and mildew resistant.
5. VOC:  Maximum 75 g/L (less water).
6. Maximum Static-Pressure Class:  10-inch wg, positive and negative.

D. Solvent-Based Joint and Seam Sealant:

1. Application Method:  Brush on.
2. Base:  Synthetic rubber resin.
3. Solids Content:  Minimum 60 percent.
4. Indoor or outdoor, Water resistant, Mold and mildew resistant.
5. Maximum Static-Pressure Class:  10-inch wg, positive or negative.
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E. Flanged Joint Sealant:  Comply with ASTM C 920.

1. General:  Single-component, acid-curing, silicone, elastomeric.

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
G. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for 10-
inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting 

spigots.

H. Pressure sensitive duct joint sealer:

1. Provide Hard Cast, Inc.  “Foil Grip” pressure sensitive duct joint sealer.  Seal class “A”, “B”, and “C”.  

2.9. HANGERS AND SUPPORTS

A. Indicate the extent of corrosive environment on Drawings.
B. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
C. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads 

painted with zinc-chromate primer after installation.
D. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
E. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
F. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492.
G. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for 

duct hanger service; with an automatic-locking and clamping device.
H. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 

materials.
I. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate.

PART 3 EXECUTION

3.1. DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated 
duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-
handling equipment sizing and for other design considerations.  Install duct systems as indicated unless 
deviations to layout are approved on Shop Drawings and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless 
otherwise indicated.

C. All metal ductwork scheduled for interior thermal and acoustical liner is not sized on plans to include the proper 
thickness of insulation.  Add 1” or 2” in height and width of ductwork as required to accommodate insulation 
thickness.  Mount specialties such as turning vanes, dampers, etc., to ductwork with that section insulated “Build 
Outs” to maintain continuity of thermal barrier.

D. All ductwork within 15 feet of connection to rooftop units shall be constructed to 6” WG class regardless of unit 
static pressure ratings and be a minimum of 18 gauge sheet metal.  Roof deck shall only be cut out as required 
for ductwork penetrations and annular gap around duct shall be sealed with elastomeric caulk to reduce rooftop 
unit breakout noise.

E. Install round and flat-oval ducts in maximum practical lengths.
F. Install ducts with fewest possible joints.
G. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
H. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building 

lines.
I. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 

elements of building.
J. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
K. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
L. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover 

the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness 
as the duct.  Overlap openings on four sides by at least 1-1/2 inches.

M. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with 
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requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
N. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with 

SMACNA's "Duct Cleanliness for New Construction Guidelines."

3.2. INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape 

sealing system.
C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless 

steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove 
discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and 
supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these requirements.

3.3. ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a 
minimum of 2 percent to drain grease back to the hood.

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 12 feetin 
horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel on top 
or sides of duct a minimum of 1-1/2 inches from bottom of duct.

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having 
jurisdiction.

3.4. DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article 
according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

B. Seal ducts to the scheduled seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible":

C. In residential occupancies duct tightness shall be verified by either of the following:

1. Postconstruction test: Total leakage shall be less than or equal to 4 cfm (113.3 L/min) per 100 square 
feet (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) 
across the entire system, including the manufacturer’s air handler enclosure. All register boots shall be 
taped or otherwise sealed during the test.

2. Rough-in test: Total leakage shall be less than or equal to 4 cfm (113.3 L/min) per 100 square feet (9.29 
m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the 
system, including the manufacturer’s air handler enclosure. All registers shall be taped or otherwise 
sealed during the test. If the air handler is not installed at the time of the test, total leakage shall be less 
than or equal to 3 cfm (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area. 

3. Exception: The total leakage test is not required for ducts and air handlers located entirely within the 
building thermal envelope.

3.5. HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and 
Supports."

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate 
for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 

4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less 

than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-
1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for 
maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of 
each branch intersection.

D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal 

screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.



Salina Fire Station 4

METAL DUCTS 233113-7

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear 
capacities appropriate for supported loads and building materials where used.

3.6. CONNECTIONS

A. Coordinate duct installations and specialty arrangements with Drawings.
B. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct 

Accessories."
C. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, 

and terminal unit connections.

3.7. PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply 
one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application 
requirements are specified in Division 09 painting Sections.

3.8. FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test.
2. Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct sections totaling 
no less than 25 percent of total installed duct area for each designated pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for 
compliance with test requirements.

4. Test for leaks before applying external insulation.
5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  

If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not 
pressurize systems above maximum design operating pressure.

6. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum 

Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not 
exceed 0.75 mg/100 sq. cm.

3. Duct system will be considered defective if it does not pass tests and inspections.
4. Prepare test and inspection reports.

3.9. START UP

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

3.10. DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

SYSTEM Material Pressure 
Class

Min. 
SMACNA 
Seal Class

Leakage 
Class

Supply
Ducts Connected to Fan Coil Units, 
Furnaces, Heat Pumps, and Terminal Units 

Galv. SM 2” Pos. C Round-3
Rect-6

Return
Ducts Connected to Fan Coil Units, 
Furnaces, Heat Pumps, and Terminal Units

Galv. SM 2” Neg. C Round-3
Rect-6

Exhaust
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Ducts Connected to General Exhaust Galv. SM 2” Pos. or 
Neg.

B Round-3
Rect-6

Exposed Ducts Connected to Commercial 
Kitchen Hoods

304 SS sheet, 
No. 4 finish 
(welded)

3” Neg. A 3

Concealed Ducts Connected to Commercial 
Kitchen Hoods

Carbon-steel 
(welded)

3” Neg. A 3

Outside Air
Ducts Connected to Fan Coil Units, 
Furnaces, Heat Pumps, and Terminal Units

Galv. SM 2” Neg. C Round-3
Rect-6

Outdoor Ducts
Ducts Connected to Air-Handling Units and 
Fans

Galv. SM 3” Pos. A Round-3
Rect-6

3.11. CLOTHES DRYER EXHAUST SYSTEM DUCTWORK

A. Dryer exhaust ducts shall be constructed of minimum 0.016-inch thick (0.4 mm) ridged metal ducts, having 
smooth interior surfaces with joints running in the direction of flow.  Exhaust Ducts shall not be connected or 
installed with sheet metal screws or other fasteners that will obstruct the flow.  Ductwork shall be riveted for a 
smooth interior connector.  Tape shall not be used as the only means to secure the connections.

B. Exhaust ducts shall terminate on the outside of the building. Exhaust duct terminations shall be made in 
accordance with the dryer manufacturer’s installation instructions. Exhaust ducts shall terminate at a location 
as required by the manufacturer’s instructions. If the manufacture’s instructions do not specify a termination 
location, the exhaust duct shall terminate not less than 3 feet (914 mm) in any direction from openings into 
buildings. Exhaust duct terminations shall be equipped with a backdraft damper. Screens shall not be installed 
at the duct termination.

C. The maximum length of a clothes dryer exhaust duct shall not exceed 25 feet from the dryer location to the wall 
or roof termination. The maximum length of the duct shall be reduced 2.5 feet for each 45-degree bend and 5 
feet for each 90-degree bend. The maximum length of the exhaust duct does not include the transition duct.

D. After riveting duct joints shall be sealed using Hard Cast, Inc. “Foil Grip” pressure sensitive duct joint sealer.
E. For residential style exhaust systems exceeding 25 feet in equivalent length and less than 60 feet and 6 elbows 

provide Fantech Model FR110 capable of 100cfm at 0.7” ESP, 120 volt. Provide with automatic pressure switch 
to turn fan on and off when dryer is running.

SECTION 233300 – AIR DUCT ACCESSORIES
233300 AIR DUCT ACCESSORIES

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other 

work.

1. Detail duct accessories fabrication and installation in ducts and other construction.  Include dimensions, 
weights, loads, and required clearances; and method of field assembly into duct systems and other 
construction.  Include the following:

a. Special fittings.
b. Manual volume damper installations.
c. Control damper installations.
d. Fire-damper and smoke-damper installations, including sleeves; and duct-mounted access 

doors.
e. Wiring Diagrams:  For power, signal, and control wiring.

2. Operation and maintenance data.
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C. QUALITY ASSURANCE

1. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, 
"Installation of Warm Air Heating and Air Conditioning Systems."

2. Comply with AMCA 500-D testing for damper rating.

PART 2 PRODUCTS

2.1. MATERIALS

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, 
material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall 
be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G60.
2. Exposed-Surface Finish:  Mill phosphatized.

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches.

2.2. BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Air Balance Inc.
2. Cesco Products.
3. Duro Dyne Inc.
4. Greenheck Fan Corporation.
5. Nailor Industries Inc.
6. NCA Manufacturing, Inc.
7. Pottorff; a division of PCI Industries, Inc.
8. Ruskin Company.
9. SEMCO Incorporated.
10. Vent Products Company, Inc.

B. Description:  Gravity balanced.
C. Frame:  0.052-inch- thick, galvanized sheet steel, with welded corners and mounting flange.
D. Blades:  Multiple single-piece blades, maximum 6-inch width, 0.025-inch- thick, roll-formed aluminum with 

sealed edges.
E. Blade Action:  Parallel.
F. Blade Seals:  Neoprene, mechanically locked.
G. Blade Axles: Nonferrous metal.
H. Tie Bars and Brackets:  Galvanized steel.
I. Return Spring:  Adjustable tension.
J. Bearings: Steel ball or synthetic pivot bushings.
K. Accessories:

1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Electric actuators.
4. Chain pulls.
5. Retain one of first two subparagraphs below.
6. Screen Mounting:  Front mounted in sleeve.

a. Sleeve Thickness: 20-gage minimum.
b. Sleeve Length: 6 inches minimum.

L. Screen:  Rear mounted. Galvanized steel. Bird.
M. 90-degree stops.

2.3. MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Air Balance Inc.
b. Flexmaster U.S.A., Inc.
c. McGill AirFlow LLC.
d. METALAIRE, Inc.
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e. Nailor Industries Inc.
f. Pottorff; a division of PCI Industries, Inc.
g. Ruskin Company.
h. Trox USA Inc.
i. Vent Products Company, Inc.

2. Suitable for horizontal or vertical applications.
3. Frames: Hat-shaped, galvanized-steel channels, 0.064-inch minimum thickness. Mitered and welded 

corners. Flanges for attaching to walls and flangeless frames for installing in ducts.
4. Blades: Multiple or single blade. Parallel blade design for mixing applications and opposed-blade design 

for balance only applications.  Stiffen damper blades for stability. Galvanized-steel, 0.064 inch thick.
5. Blade Axles:  Galvanized steel.
6. Bearings: Molded synthetic. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles 

full length of damper blades and bearings at both ends of operating shaft.
7. Tie Bars and Brackets:  Galvanized steel.

B. Jackshaft:

1. Size:  1-inch diameter.
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each 

mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper 

assembly.

C. Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, and a 3/4-inch 
hexagon locking nut.

2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.

2.4. CONTROL DAMPERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cesco Products.
2. Duro Dyne Inc.
3. Flexmaster U.S.A., Inc.
4. Greenheck Fan Corporation.
5. McGill AirFlow LLC.
6. METALAIRE, Inc.
7. Nailor Industries Inc.
8. NCA Manufacturing, Inc.
9. Ruskin Company.
10. Vent Products Company, Inc.
11. Young Regulator Company.

B. Frames: Hat shaped. Galvanized-steel channels, 0.064 inch thick. Mitered and welded corners.
C. Blades: Multiple blade with maximum blade width of 8 inches.  Parallel-blade design when used at junctions of 

differing air temperatures and opposed-blade design otherwise. Galvanized steel. 0.064 inch thick. Closed-cell 
neoprene edging for low leakage applications.

D. Blade Axles:  1/2-inch- diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends 
sealed against blade bearings. 

E. Bearings: Molded synthetic. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 
length of damper blades and bearings at both ends of operating shaft. Thrust bearings at each end of every 
blade.

2.5. FIRE DAMPERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Air Balance Inc.; a division of Mestek, Inc.
2. Cesco Products; a division of Mestek, Inc.
3. Greenheck Fan Corporation.
4. McGill AirFlow LLC.
5. METALAIRE, Inc.
6. Nailor Industries Inc.
7. NCA Manufacturing, Inc.
8. Pottorff; a division of PCI Industries, Inc.
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9. Prefco; Perfect Air Control, Inc.
10. Ruskin Company.
11. Vent Products Company, Inc.

B. Type:  Static and dynamic; rated and labeled according to UL 555 by an NRTL.
C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 4000-fpm velocity.
D. Fire Rating:  1-1/2 and 3 hours.
E. Frame:  Curtain type with blades outside airstream except when located behind grille where blades may be 

inside airstream; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and interlocking 
corners.

F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.
G. Minimum Thickness:  0.052 or 0.138 inch thick, as indicated, and of length to suit application.
H. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on 

each side of wall or floor; thickness of damper frame must comply with sleeve requirements.
I. Mounting Orientation:  Vertical or horizontal as indicated.
J. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking blades, use 

full-length, 0.034-inch- thick, galvanized-steel blade connectors.
K. Horizontal Dampers:  Include blade lock and stainless-steel closure spring.
L. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links.

2.6. SMOKE DAMPERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Air Balance Inc.; a division of Mestek, Inc.
2. Cesco Products; a division of Mestek, Inc.
3. Greenheck Fan Corporation.
4. Nailor Industries Inc.
5. Prefco.
6. Ruskin Company.

B. General Requirements:  Label according to UL 555S by an NRTL.
C. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and 

interlocking corners.
D. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking 

blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.
E. Leakage: Class I.
F. Rated pressure and velocity to exceed design airflow conditions.
G. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, galvanized sheet steel; length to suit wall or floor 

application.
H. Damper Motors: two-position action.

1. Electrical Connection:  115 V, single phase, 60 Hz.  Coordinate voltage with Fire alarm contractor prior 
to ordering. Where building is not equipped with a fire alarm system, provide a stand alone 120v smoke 
detector and remote LED indicator light mounted in ceiling below duct detector.  Mount detector within 
5’ of damper and provide all necessary wiring and interconnections to damper and detector and 
relays/power supplies.

2.7. FIRE/SMOKE DAMPERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Air Balance Inc.; a division of Mestek, Inc.
2. Cesco Products; a division of Mestek, Inc.
3. Greenheck Fan Corporation.
4. Nailor Industries Inc.
5. Prefco.
6. Ruskin Company.

B. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and 
interlocking corners.

C. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking 
blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.

D. Leakage: Class I.
E. Rated pressure and velocity to exceed design airflow conditions.
F. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, galvanized sheet steel; length to suit wall or floor 

application.
G. Damper Motors: two-position action.
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1. Electrical Connection:  115 V, single phase, 60 Hz.  Coordinate voltage with Fire alarm contractor prior 
to ordering.  Where building is not equipped with a fire alarm system, provide a stand alone 120v smoke 
detector and remote LED indicator light mounted in ceiling below duct detector.  Mount detector within 
5’ of damper and provide all necessary wiring and interconnections to damper and detector and 
relays/power supplies.

2. Power open, locked and reset, spring closed. 

2.8. TURNING VANES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. METALAIRE, Inc.
4. SEMCO Incorporated.
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; 
Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."

C. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

2.9. DUCT-MOUNTED ACCESS DOORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cesco Products; a division of Mestek, Inc.
2. Ductmate Industries, Inc.
3. Flexmaster U.S.A., Inc.
4. Greenheck Fan Corporation.
5. McGill AirFlow LLC.
6. Nailor Industries Inc.
7. Pottorff; a division of PCI Industries, Inc.
8. Ventfabrics, Inc.
9. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - 
Round Duct."

1. Door:

a. Double wall, rectangular. Galvanized sheet metal with insulation fill and thickness as indicated 
for duct pressure class.  1-by-1-inch butt or piano hinge and cam latches.

b. Fabricate doors airtight and suitable for duct pressure class.

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks.
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.
c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches.
d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression latches with 

outside and inside handles.

2.10. FLEXIBLE CONNECTORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Ventfabrics, Inc.
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Materials:  Flame-retardant or noncombustible fabrics.
C. Coatings and Adhesives:  Comply with UL 181, Class 1.
D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 2 strips of 2-3/4-

inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets.  Provide metal 
compatible with connected ducts.

1. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 26 oz./sq. yd. 
Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
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2.11. LOW PRESSURE FLEXIBLE DUCTS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Flexmaster U.S.A., Inc.
2. McGill AirFlow LLC.
3. Thermaflex 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Low Pressure Flexible Duct

1. Thermaflex M-KE rated for +6” W.G. max. and -1” W.G. max. for duct sizes 4” to 14”, +6” W.G. max. and 
-0.5” W.G. max for duct sizes 14” to 16”, +4” W.G. max. and -0.5” W.G. max for duct sizes 18” to 20”.  
Rated for 3500 FPM maximum velocity.  UL listed “UL-181 Standards Class I Duct Material” complying 
with NFPA Standards 90A and 90B.  Duct shall be composed of an acoustically rated inner polymeric 
liner duct bonded to coated steel wire helix.  Fiberglass insulation and tear resistant metalized polyester 
film outer vapor barrier.  Maximum flexible duct length or run shall be 5’-0” unless otherwise noted.  
Flexible ductwork shall be securely attached to both the rigid duct connection and diffuser neck with 
plastic band clamps or stainless steel worm driven clamps.  Equivalent by Wiremold, Cleavaflex, 
Flexmaster.

2.12. DUCT ACCESSORY HARDWARE

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size 
to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

PART 3 EXECUTION

3.1. INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for 
fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-
steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in 
aluminum ducts.

C. Install backdraft and control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 
fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger 
ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth 
as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

E. Set dampers to fully open position before testing, adjusting, and balancing.
F. Install test holes at fan inlets and outlets and elsewhere as indicated.
G. Install fire and smoke dampers according to UL listing.
H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and 

equipment at the following locations:

1. On both sides of duct coils.
2. Upstream and downstream from duct filters.
3. At outdoor-air intakes and mixed-air plenums.
4. At drain pans and seals.
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors 

for access to fire or smoke dampers having fusible links shall be pressure relief access doors; and shall 
be outward operation for access doors installed upstream from dampers and inward operation for access 
doors installed downstream from dampers.

7. Control devices requiring inspection.
8. Elsewhere as indicated.

I. Install access doors with swing against duct static pressure.
J. Access Door Sizes:

1. One-Hand or Inspection Access:  8 by 5 inches.
2. Two-Hand Access:  12 by 6 inches.
3. Head and Hand Access:  18 by 10 inches.
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4. Head and Shoulders Access:  21 by 14 inches.
5. Body Access:  25 by 14 inches.
6. Body plus Ladder Access:  25 by 17 inches.

K. Install flexible connectors to connect ducts to equipment.
L. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet 

held in place with metal straps.
M. Retain first paragraph below to allow use of flexible duct to connect terminal units to metal duct.
N. Connect terminal units to supply ducts directly with maximum 12-inch lengths of high pressure flexible duct.  Do 

not use flexible ducts to change directions.
O. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped 

or strapped in place.
P. Connect flexible ducts to metal ducts with draw bands.
Q. Install duct test holes where required for testing and balancing purposes.

3.2. FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be performed.
3. Operate fire and smoke dampers to verify full range of movement and verify that proper heat-response 

device is installed.
4. Inspect turning vanes for proper and secure installation.

END OF SECTION 233300
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SECTION 233400 – HVAC FANS
233400 HVAC FANS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled.

B. 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.

C. Field quality-control test reports.
D. Operation and maintenance data.

PART 2  PRODUCTS

2.1. CEILING AND CABINET EXHAUST FANS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Broan Mfg. Co., Inc.
2. Carnes Company HVAC.
3. Greenheck.
4. Loren Cook Company.
5. NuTone Inc.
6. Panasonic.
7. Penn Ventilation.

B. Motor and drives shall be isolated from the exhaust airstream.  Air for cooling the motor shall be supplied to the 
internal motor compartment through a vent tube from a location free from discharge contaminants.  Motors shall 
be readily accessible for maintenance.  The wheel shaft shall be ground, polished, coated with a rust inhibitive 
finish and mounted in heavy duty, permanently sealed pillow block ball bearings which are capable of 200,000 
hours of life, average operation.  The drives shall be sized at a minimum of 165% of driven horsepower.  Drive 
belts shall be oil-resistant, non-static and be capable of 25,000 hours of life, average operation.  Sheaves shall 
be fully machined cast iron or pressed steel, keyed and securely attached to the shafts.  Variable pitch motor 
sheaves shall be standard.

C. Provide where shown on plans exhaust fans as hereinafter specified.  All fans shall bear the AMCA Certified 
Ratings Seal for sound and air performance.  Reference the exhaust fan schedule on plans.

D. Provide exhaust fans with speed controls to be furnished to the electrical contractor for mounting at the fan.

2.2. CENTRIFUGAL POWER ROOF VENTILATOR

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Loren Cook Company.
2. Greenheck.
3. Penn Ventilation.
4. Twin City.
5. Hartzell

B. Ventilator covers shall be aluminum specifically designed to withstand high wind loads.  Wheels 12" in diameter 
and larger shall have air foil or medium foil blades.  The motor and drive compartment shall be positively 
externally ventilated.  Drive components shall be isolated from the structure.  Bearings shall be designed for 
200,000 hours operation.

C. Horsepower shall not exceed the values shown and oversize motors will not be acceptable.
D. Ventilators shall be furnished with acceptable electrical disconnect and birdscreen.  Single phase motors shall 

have integral overload protection.  V-belt drives shall be adjustable. 
E. PSC motors shall be provided with speed controllers to be mounted at the fan.
F. ECM motors shall be provided with integral speed control adjustment or 0-10V speed control interface for speed 

control.  Coordinate speed control method with controls contractor. 
G. Provide power open/spring closed electric motorized low leak backdraft dampers to open when fan motor is 

started.  When motor voltage differs from damper motor voltage, provide control power transformer with 
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appropriate fusing to operate damper motor.  Provide any necessary control relays to operate associated 
dampers.

H. Belt driven fans shall be provided with automatic belt tensioners to maintain proper belt tension.
I. Direct drive fans shall be supplied with speed controls and located at the fan.  This speed control shall be 

furnished to electrical contractor for mounting.
J. Provide single phase motor equipped fans with motor rated start relay.  Provide multiphase motor equipped fans 

with magnetic motor starter as specified in SECTION 230514 – MOTOR CONTROL AND EQUIPMENT 
DISCONNECTS.  Coordinate location of starter with other trades.

K. Provide local electrical disconnecting means for all fans.  
L. Provide minimum 14” tall roof curb designed to mate with the unit and provide support and a watertight 

installation.  Verify thickness of insulation at each unit and provide curb extension or taller curb to maintain top 
of curb a minimum of 8” above roof.  The roof curb design shall allow field-fabricated rectangular supply/return 
ductwork to be connected directly to the curb.  Curb design shall comply with NRCA requirements.  Curb shall 
ship knocked down for field assembly and include wood nailer strips.  Provide sloped curb as required for level 
unit installation.

2.3. CENTRIFUGAL KITCHEN EXHAUST FAN

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Twin City.
2. Greenheck.
3. Loren Cook Company.
4. Penn Ventilation.
5. Hartzell

B. Exhaust fans shall be upblast centrifugal belt driven type.  The fan wheel shall be centrifugal backward inclined, 
constructed of aluminum and shall include a wheel cone carefully matched to the inlet cone for precise running 
tolerances.  Wheels shall be statically and dynamically balanced.  The fan housing shall be constructed of heavy 
gauge aluminum with a rigid internal support structure.  Windbands shall have a rolled bead for added strength 
and shall be joined to curbcaps with a welded seam.  

C. Motors shall be heavy duty ball bearing type, carefully matched to the fan load, and furnished at the specified 
voltage, phase and enclosure.  Motors and drives shall be mounted on vibration isolators, out of the airstream. 
Fresh air for motor cooling shall be drawn into the motor compartment from an area free of discharge 
contaminants.  Motors shall be readily accessible for maintenance and a means of inspecting, cleaning and 
servicing the exhaust fan. Drive frame assemblies shall be constructed of heavy gauge steel and mounted on 
vibration isolators.  Precision ground and polished fan shafts shall be mounted in permanently sealed, lubricated 
pillow block ball bearings.  Bearings shall be selected for a minimum of 150% of driven horsepower.  

D. Belt driven fans shall be provided with automatic belt tensioners to maintain proper belt tension.
E. Pulleys shall be of the fully machined cast iron type, keyed and securely attached to the wheel and motor shafts.  

Motor pulleys shall be adjustable for final system balancing.
F. A disconnect switch shall be factory installed and wired from the fan motor to a junction box installed within the 

motor compartment.  A conduit chase shall be provided through the curb cap to the motor compartment for ease 
of electrical wiring.

G. Provide insulated ventilated curb and install to provide a minimum 40" clearance between roof surface and fan 
discharge.  Extend ductwork a minimum of 18" above roof surface.

H. Each fan shall bear a permanently affixed manufacturer's nameplate containing the model number and 
individual serial number for future identification.

I. Provide grease trap.  Fan shall be U.L. listed for grease removal and fan and installation shall conform to all 
applicable portions of NFPA 96.

J. Electrical wiring and dampers shall not be installed in the airstream.

2.4. CENTRIFUGAL INLINE FANS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Twin City
2. Greenheck.
3. Loren Cook Company.
4. Penn Ventilation.
5. Hartzell

B. Centrifugal inline duct fans shall be of the belt driven or direct drive type as called for in the schedule.  The 
wheel and spun inlet venturi shall be a centrifugal design of non-sparking construction.   For maximum 
performance and quiet, efficient operation, the wheel shall overlap the inlet venturi and have backward inclined 
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blades.  The wheels shall be dynamically balanced to assure smooth and vibration-free rotation under maximum 
loading.  The fans shall be constructed out of the heavy gauge paintable steel.

C. Motor and drives shall be isolated from the exhaust airstream.  The motor shall be mounted external to the 
cabinet and free from discharge contaminants.  Motors shall be of the heavy duty type with permanently 
lubricated, sealed ball bearings.  Motors shall be readily accessible for maintenance.  The wheel shaft shall be 
ground, polished, coated with a rust inhibitive finish and mounted in heavy duty, permanently sealed pillowblock 
ball bearings which are capable of 200,000 hours of life, average operation.  The drives shall be sized at a 
minimum of 165% of driven horsepower.  Drive belts shall be oil-resistant, non-static and be capable to 25,000 
hours of life, average operation. Sheaves shall be fully machined cast iron or pressed steel, keyed and securely 
attached to the shafts.  Variable pitch motor sheaves shall be standard.

D. Provide power open/spring closed electric motorized low leak backdraft dampers to open when fan motor is 
started.  When motor voltage differs from damper motor voltage, provide control power transformer with 
appropriate fusing to operate damper motor.  Provide any necessary control relays to operate associated 
dampers.

E. The motor shall be factory wired to the disconnect junction box and a disconnect switch shall be supplied.  
Wheel, shaft, bearings, motor and drive components shall be readily accessible for inspection, repair or 
replacement without disturbing inlet or outlet duct work.

F. Horsepower and noise levels shall not exceed the published values and oversized motors will not be acceptable. 

PART 3 EXECUTION

3.1. INSTALLATION

1. Install power ventilators level and plumb.
2. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  At least one anchor shall be 

installed on each side of unit when attaching atop a curb.
3. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.
4. Support suspended units from structure using threaded steel rods and spring hangers.  Vibration-control 

devices are specified in SECTION 230548 – MECHANICAL SOUND AND VIBRATION CONTROL
5. In seismic zones, restrain support units.
6. Install units with clearances for service and maintenance.
7. Label units according to requirements specified in Division 23 Section "Mechanical Identification."

B. CONNECTIONS

1. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings 
indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible 
connectors.  Flexible connectors are specified in Division 23 Section "Duct Accessories."

2. Install ducts adjacent to power ventilators to allow service and maintenance.
3. Ground equipment.
4. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
5. Interlock operation of fans to associated backdraft and control dampers.

C. FIELD QUALITY CONTROL

1. Equipment Startup Checks:

a. Verify that shipping, blocking, and bracing are removed.
b. Verify that unit is secure on mountings and supporting devices and that connections to ducts 

and electrical components are complete.  Verify that proper thermal-overload protection is 
installed in motors, starters, and disconnect switches.

c. Verify that cleaning and adjusting are complete.
d. 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.

e. Verify lubrication for bearings and other moving parts.
f. Verify that manual and automatic volume control and fire and smoke dampers in connected 

ductwork systems are in fully open position.
g. Disable automatic temperature-control operators.

2. Starting Procedures:

a. Energize motor and adjust fan to indicated rpm.
b. Measure and record motor voltage and amperage.

3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation 
and unit operation.  Remove malfunctioning units, replace with new units, and retest.
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4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
5. Shut unit down and reconnect automatic temperature-control operators.
6. Refer to Division 23 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and balancing 

procedures.
7. Replace fan and motor pulleys as required to achieve design airflow.
8. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements are 

made.

D. ADJUSTING

1. Adjust damper linkages for proper damper operation.
2. Adjust belt tension.
3. Lubricate bearings.

E. CLEANING

1. On completion of installation, internally clean fans according to manufacturer's written instructions.  
Remove foreign material and construction debris.  Vacuum fan wheel and cabinet.

2. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Remove 
burrs, dirt, and construction debris and repair damaged finishes.

F. DEMONSTRATION

1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, 
troubleshooting, servicing, and maintaining equipment and schedules.

2. Schedule training with Owner, through Architect, with at least seven days' advance notice.

END OF SECTION 233400
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SECTION 233439 – HIGH VOLUME, LOW SPEED FANS 
233439 HIGH VOLUME, LOW SPEED FANS

PART 1 GENERAL

1.1. SUMMARY

A. Section Includes

1. The ceiling-mounted, circulation fan is the model scheduled with the capacities indicated. The fan shall 
be furnished with standard mounting hardware and variable speed control to provide cooling and 
destratification.

B. Summary of Work

1. Installation of the fan, miscellaneous or structural metal work (if required), field electrical wiring, cable, 
conduit, fuses and disconnect switches, other than those addressed in the installation scope of work, 
shall be provided by others. Consult the appropriate installation scope of work for information on the 
available factory installation options, overview of customer and installer responsibilities, and details on 
installation site requirements.

1.2. REFERENCES

A. National Fire Protection Agency (NFPA)
B. Underwriters Laboratory (UL)
C. National Electric Code (NEC)
D. International Organization for Standardization (ISO)

1.3. SUBMITTALS

A. Shop Drawings: Drawings detailing product dimensions, weight, and attachment methods 
B. Product Data: Specification sheets on the ceiling-mounted fan, specifying electrical and installation 

requirements, features and benefits, and controller information
C. Installation Guide: The manufacturer shall furnish a copy of all operating and maintenance instructions for the 

fan. All data is subject to change without notice.
D. Schedule

1.4. QUALITY ASSURANCE

A. Certifications

1. The fan assembly, as a system, shall be ETL-certified and built pursuant to the guidelines set forth by 
UL standard 507 and CSA standard 22.2 No. 113. 

2. The fan shall be compliant with NFPA 13—Standard for the Installation of Sprinkler Systems, NFPA 72— 
National Fire Alarm and Signaling Code, and NFPA 70-2011—NEC.

3. Controllers shall comply with NEC and UL standards and shall be labeled where required by code.

B. Manufacturer Qualifications

1. The fan and any accessories shall be supplied by manufacturer that has a minimum of ten (10) years of 
product experience.

2. ISO 9001-certified.

1.5. DELIVERY, STORAGE, AND HANDLING

A. Deliver product in original, undamaged packaging with identification labels intact. The fan shall be new, free 
from defects, and factory tested.

B. The fan and its components must be stored in a safe, dry location until installation.

1.6. WARRANTY

A. The manufacturer shall replace any products or components defective in material or workmanship for the 
customer free of charge, pursuant to the complete terms and conditions of the Warranty in accordance to the 
following schedule:

1. Item Period of Coverage

a. Hub and airfoils Lifetime (Parts)
b. Motor, drive, and controller 10 years
c. Labor 1 year
d. Enhanced finishes 1 year
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PART 2 PRODUCT

2.1. MANUFACTURER

A. Big Ass Fans
B. Entrematic
C. MacroAir
D. SkyBlade
E. Hunter Industrial

2.2. FANS

A. Complete Unit

1. Regulatory Requirements: The entire fan assembly shall be ETL-certified and built pursuant to the 
construction guidelines set forth by UL standard 507 and CSA standard 22.2. No. 113-08.

2. The fan shall be designed to move an effective amount of air for cooling and destratification of 
conditioned commercial applications over an extended life.

3. The fan components shall be designed specifically for high volume, low speed fans to ensure lower 
operational noise. Sound levels from the fan operating at maximum speed measured in a laboratory 
setting shall not exceed 35 dBA. Actual results of sound measurements in the field may vary due to 
sound reflective surfaces and environmental conditions.

4. Field balancing of the airfoils shall not be necessary.

B. Controls

1. The fan controller shall be incorporated into the fan assembly and housed in an enclosure independent 
of the motor to prevent overheating or electrical interference. The fan controller shall be factory 
programmed to minimize starting and braking torques and shall be equipped with a simple diagnostic 
program and an LED light to identify and relay faults in the system.

C. Airfoil System

1. The fan shall be equipped with minimum of five (5) high volume, low speed airfoils blades. Each airfoil 
shall be of the high-performance Mini-Elipto design. The airfoils shall be connected to the hub and 
interlocked with stainless steel retainers and two (2) sets of clear zinc plated steel bolts and lock washers 
per airfoil on indoor fans and stainless steel bolts and lock washers per airfoil on outdoor fans.

2. The fan shall be equipped with vertical winglets designed to redirect outward airflow downward, thereby 
enhancing efficiency. The winglets shall be molded of high strength polymer and shall be attached at the 
tip of each airfoil with a stainless steel screw.

3. As an option, the fan may be equipped with plug-style airfoil tips, molded of high strength polymer, in 
place of the vertical winglets. Must be specified on the schedule or in the specification. The airfoil tips 
shall be attached at the tip of each airfoil with a stainless steel screw. The airfoil tips shall be offered 
standard in black.

D. Motor

1. The fan motor shall be a permanent magnet brushless motor rated for continuous operation at maximum 
speed with the capability of modulating the fan speed from 0–100% without the use of a gearbox or other 
mechanical means of control. The motor shall operate from any voltage ranging from 100–130 VAC, 
single phase, and 60Hz, or 200–250 VAC, single phase, and 50 Hz, without requiring adapters or 
customer selection. The motor shall be a non-ventilated, heat sink design with the capability of 
continuous operation in -40°F to 131°F (-40°C to 55°C) ambient conditions.

2. Fans that are rated for wet locations include a motor with potted electronics to protect from moisture.

E. Mounting System

1. The fan mounting system shall be designed for quick and secure installation from a variety of structural 
supports. Designed for quick and secure installation to the mounting structure, all components in the 
mounting system shall be of formed metal design using low-carbon steel and contain no critical welds. 
The mounting systems shall be powder coated for appearance and resistance to corrosion. No mounting 
hardware substitutions, including cast aluminum, are acceptable.

F. Hub

1. The fan hub shall be constructed of steel for high strength and durability. The hub shall be precision 
machined to achieve a well-balanced and solid rotating assembly. The hub shall incorporate five (5) 
safety retaining clips made of 1/8” (0.3 cm) thick steel that shall restrain the hub/airfoil assembly in case 
of shaft failure.

G. Safety Cable
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1. The fan shall be equipped with a safety cable that provides an additional means of securing the fan 
assembly to the building structure. The safety cable shall be Ø3/16” (0.48 cm) diameter and fabricated 
out of 7 x 19 zinc galvanized steel cable, pre-loaded and tested to 3,200 lbf (13,345 N).

2. Field construction of safety cables is not permitted.

H. Wall Control

1. The fan is equipped with a remote wall control providing control of all fan functions. The wall control shall 
be capable of mounting to a standard electrical box and shall include a display for controlling the fan’s 
power and speed. Communication with the fan drive and controller shall be by a standard line voltage 
cable (14 Ga/3 wire with ground) that is field installed.

I. Fire Control Panel Integration

1. Includes a 10–30 VDC pilot relay for seamless fire control panel integration. The pilot relay can be wired 
Normally Open or Normally Closed in the field.

J. Guy wires

1. Included for installations with extension tubes 4 ft (1.2 m) or longer to limit the potential for lateral 
movement.

PART 3 EXECUTION

3.1. PREPARATION

A. Fan location must have a typical bar joist or existing I-beam structure from which to mount the fan. Additional 
mounting options may be available.

B. Mounting structure must be able to support weight and operational torque of fan. Consult structural engineer if 
necessary.

C. Fan location must be free from obstacles such as lights, cables, or other building components.
D. Check fan location for proper electrical requirements. Consult installation guide for appropriate circuit 

requirements.

3.2. INSTALLATION

A. The fan shall be installed by a factory-certified installer according to the Installation Guide, which includes 
acceptable structural dimensions and proper sizing and placement of angle iron for bar joist applications. 
Consult a structural engineer for installation methods outside the manufacturer’s recommendation and a 
certification, in the form of a stamped print or letter, submitted prior to installation.

B. Minimum Distances

1. Airfoils must be at least 10 ft (3 m) above the floor.
2. Installation area must be free of obstructions such as lights, cables, sprinklers or other building structures 

with the airfoils at least 2 ft (0.61 m) clear of all obstructions.
3. The structure the fan is attached to shall be capable of supporting a torque load of up to 40 ft·lb (54 N·m) 

of torque.
4. The fan shall not be located where it shall be continuously subjected to wind gusts or in close proximity 

to the outputs of HVAC systems or radiant heaters. Additional details are in the Installation Manual.
5. In buildings equipped with sprinklers, including ESFR sprinklers, fan installation shall comply with all of 

the following:

a. The maximum fan diameter shall be 24 ft (7.3 m).
b. The HVLS fan shall be centered approximately between four adjacent sprinklers.
c. The vertical clearance from the HVLS fan to the sprinkler deflector shall be a minimum of 3 ft 

(0.9 m).
d. All HVLS fans shall be interlocked to shut down immediately upon receiving a waterflow signal 

from the alarm system in accordance with the requirements of NFPA 72—National Fire Alarm 
and Signaling Code.

END OF SECTION 233439



Salina Fire Station 4

DIFFUSERS, REGISTERS, AND GRILLES 233713-1

SECTION 233713 – DIFFUSERS, REGISTERS, AND GRILLES
233713 DIFFUSERS, REGISTERS, AND GRILLES

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated, include the following:

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data 
including throw and drop, static-pressure drop, and noise ratings.

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, quantity, model 
number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1. GRILLES, REGISTERS AND DIFFUSERS

A. Provide units by Titus, E.H. Price, Metal-Aire, Tuttle & Bailey, Krueger
B. Provide product data for each type of product indicated, include the following:  Indicate materials of 

construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, 
and noise ratings.  Indicate drawing designation, room location, quantity, model number, size, and accessories 
furnished.

C. Submit information showing ceiling suspension assembly members, method of attaching hangers to building 
structure, size and location of initial access modules for acoustical tile. ceiling-mounted items including lighting 
fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings. Duct access panels.

D. Unless noted otherwise finish shall be off white when mounted in ceiling, prime coat when mounted on wall 
finish.

E. All devices shall be provided with balancing means by either a damper in the takeoff to device or a damper that 
is part of the diffuser/grille assembly.  All dampers shall be accessible to operate and balance.

2.2. SPECIAL APPLICATION DIFFUSERS

A. Laminar Flow Diffusers

1. Diffusers shall be constructed using a 6" tall, maximum, back pan which is designed for optimum 
performance with the diffuser. The back pan shall have integral hanger tabs for securing the unit to the 
overhead structure to prevent falling in case of earthquakes or other ceiling damage.

2. Each unit shall have an integral internal baffle for evenly distributing air over the entire face of the diffuser.
3. Each unit shall have an integral volume damper accessible through the face of the diffuser.
4. The face of the diffuser shall be constructed of .040" thick aluminum and shall be perforated with 3 /32 " 

diagram holes on 1 /4 " centers. The free area of the face shall be 13%. The face shall be secured in 
place by 1 /4 -turn fasteners for quick removal and sanitizing.

5. Each unit must have a removable center plug for adjusting the damper.

PART 3 EXECUTION

3.1. GENERAL

A. Provide where shown on plans grilles, registers, and diffusers.  See drawings for types, sizes, air flow and 
quantity. Refer to schedule on plans.

3.2. INSTALLATION

A. Installation of diffusers, registers, and grilles shall meet the following requirements:

1. Installed units shall be level and plumb.
2. Set all units with rubber gaskets for air tight connection with mounting surface.
3. Install all registers with curve of louver away from line of sight.  Unless noted otherwise, provide duct 

mounted diffusers and registers with standard margins.  
4. For units installed in lay-in ceiling panels, locate units in the center of panel.
5. For duct-mounted units, install with airtight connections to ducts and to allow service and maintenance 

of dampers, air extractors, and fire dampers.

3.3. COORDINATION

A. Provide proper mounting supplies and arrangements for areas shown.  Check Architectural drawings for ceiling 
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and all construction.
B. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for 

installation tolerances and other conditions affecting performance of equipment.

1. Where architectural features or other items conflict with installation, notify Architect for a determination 
of final location.

2. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have 
been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 
drop.  Make final locations where indicated, as much as practical.

3.4. BALANCING

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting 
air balancing.

END OF SECTION 233713
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SECTION 233750 – HVAC LOUVERS
233750 HVAC LOUVERS

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. PERFORMANCE REQUIREMENTS

A. Louver Performance Ratings:  Provide louvers complying with requirements specified, as demonstrated by 
testing manufacturer's stock units identical to those provided, except for length and width according to 
AMCA 500-L.

1.3. SUBMITTALS

A. Product Data:  For each type of product indicated.

1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with 
appropriate AMCA Certified Ratings Seals.

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and attachments to 
other work.  Show frame profiles and blade profiles, angles, and spacing.

C. Product Test Reports:  Based on tests performed according to AMCA 500-L.

PART 2 PRODUCT

2.1. LOUVERS

A. Equivalent by Ruskin, Louvers and Dampers, Greenheck, American Warming and Ventilating, Industrial 
Louvers, ACME.

B. Louvers shall be Ruskin Model ELF375DXH extruded 6063T5 aluminum alloy construction as follows: 4" deep 
frame, 0.125" wall thickness. 0.125” wall thickness blades, Drainable blades are postioned at 37-1/2° angle and 
spaced approximately 53/32" center to center.  Screen: 3/4" x .051” expanded, flattened aluminum in removable 
frame. Provide in custom Kynar finish as selected by Architect.  AMCA Certified.

C. Louvers shall be stationary drainable type with drain gutters in each blade and downspouts in jambs and 
mullions. Louvers shall have a minimum of 54% free area based on a 48" wide x 48" high size. Stationary 
drainable blades shall be contained within a 4" frame. Louver components (heads, jambs, sills, blades, & 
mullions) shall be factory assembled by the louver manufacturer. Louver sizes too large for shipping shall be 
built up by the contractor from factory assembled louver sections to provide overall sizes required. Louver design 
shall limit span between visible mullions to 10 feet and shall incorporate structural supports required to withstand 
a windload of 20 lbs. per sq. ft. (equivalent of a 90 mph wind). 

D. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
E. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to 

protect metal surfaces and to make a weathertight connection.
F. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
G. Repair damaged finishes so no evidence remains of corrective work.  Return items that cannot be refinished in 

the field to the factory and refinish entire unit or provide new units.
H. Protect galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry, or dissimilar 

metals from corrosion and galvanic action by applying a heavy coating of bituminous paint.

END OF SECTION 233750
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SECTION 237200 – ENERGY RECOVERY VENTILATORS
237200 ENERGY RECOVERY VENTILATORS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled.

B. 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.

C. Field quality-control test reports.
D. Operation and maintenance data.

PART 2  PRODUCTS

2.1. ENERGY RECOVERY VENTILATORS

A. Furnish and install where shown on plans energy recovery ventilators as hereinafter specified, and indicated on 
schedule on plans.  All energy recovery ventilators shall be by one manufacturer.

B. Equivalents by Greenheck, Wing, Seasons 4, Enreco.
C. Units shall be tested and approved by UL and bear the UL label.  Energy transfer ratings shall be in accordance 

with ASHRAE Standard 84.  Units shall bear the AMCA Certified Rating Seals for air performance.

2.2. ENCLOSURES

A. Housing and internal components shall be constructed of heavy gauge galvanized steel.  Housing shall be 
furnished with 1” rigid board fiberglass insulation with foil facing.  All components shall be easily accessible 
through removable panels for both exhaust and supply compartments.  Energy recovery wheel shall be mounted 
in a slide-out track for ease of inspection, removal and cleaning.

2.3. FANS AND MOTORS

A. Fans shall be quiet running, forward curved type, statically and dynamically balanced, and enable independent 
balancing of exhaust and supply air flows by providing separate motors for exhaust and supply fans with 
adjustable sheaves.  Motors shall be permanently lubricated, heavy-duty type, matched to the fan load and 
furnished at the specified voltage, phase and enclosure.  Ground and polished steel fan shafts shall be mounted 
in permanently lubricated, sealed ball bearing, pillow blocks.  Bearings shall be selected for a minimum (L10) 
life in excess of 100,000 hours at maximum cataloged operating speeds.  Drives shall be sized for a minimum 
of 150% of driven horsepower.  Pulleys shall be of the fully machined cast type, keyed and securely attached 
to the wheel and motor shafts.  All internal electrical components shall be pre-wired for single point power 
connection.  Weatherproof disconnect and motor starters shall be supplied as standard components.

2.4. ENTHALPY WHEEL

A. Enthalpy wheels shall be a light weight polymer with a permanently bonded silica gel desiccant coating for air-
to-air sensible and latent energy exchange.  The wheel design shall consist of removable segments mounted in 
a stainless steel rotor and insure laminar flow.

2.5. CONTROLS

A. Provide units with internally mounted motorized dampers and pre-manufactured roof curb.  Provide unit with 
exhaust only frost control and 2” medium efficiency air filters and rack prior to the enthalpy wheel in both the 
supply and exhaust air streams.

END OF SECTION 237200
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SECTION 238116 – MINI-SPLIT SYSTEMS
238116 MINI-SPLIT SYSTEMS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled.

B. Wiring Diagrams:  For units with fan coils fed from/through the outdoor units.
C. Field quality-control test reports.
D. Operation and maintenance data.

PART 2 PRODUCTS

2.1. GENERAL

A. MANUFACTURERS:

1. Approved equivalent manufacturers: Daikin, Mitsibushi, Samsung, Lennox 

B. QUALITY ASSURANCE

1. The units shall be listed by Electrical Laboratories (ETL) and bear the cETL label.
2. All wiring shall be in accordance with the National Electric Code (NEC).
3. The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by the 

International Standard Organization (ISO).  The system shall be factory tested for safety and function.
4. The outdoor unit will be factory charged with R-410A.

C. DELIVERY, STORAGE AND HANDLING

1. Unit shall be stored and handled according to the manufacturer’s recommendations.

D. WARRANTY

1. The units shall have a manufacturer’s warranty for a period of one (1) year from date of installation.  The 
units shall have a limited labor warranty for a period of one (1) year from date of installation.  The 
compressors shall have a warranty of six (6) years from date of installation.  During the stated period, 
should any part fail due to defects in material and workmanship, it shall be repaired or replaced at factory 
by trained service professional.

2.2. UNITS

A. GENERAL

1. REQUIREMENTS

a. Units shall be operable with refrigerant R-410A, equipped with an electronic expansion valve, 
for installation within a conditioned space. The unit shall be equipped with a programmed drying 
mechanism that dehumidifies while inhibiting changes in room temperature when used with 
remote control.  A mold-resistant, resin net air filter shall be included as standard equipment. 

b. Indoor units shall be completely factory assembled and tested. Included in the unit is factory 
wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal 
protector, flare connections, condensate drain pan, condensate drain pump, self-diagnostics, 
auto-restart function, 3-minute fused time delay, and test run switch.

c. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the 
factory.

d. Both refrigerant lines shall be insulated from the outdoor unit.
e. The indoor units shall be equipped with a condensate pan and condensate pump. The 

condensate pump provides up to 21” of lift.
f. The indoor units shall be equipped with a return air thermistor.
g. The voltage range will be 253 volts maximum and 187 volts minimum.

2. Fan:  The fan shall be statically and dynamically balanced impeller with high and low fan speeds 
available.  The airflow rate shall be available in high and low settings. The fan motor shall be thermally 
protected.

3. Coil:
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a. Coils shall be of the direct expansion type constructed from copper tubes expanded into 
aluminum fins to form a mechanical bond.

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure 
highly efficient performance.

c. The coil shall be a 2 or 3-row cross fin copper evaporator coil with design completely factory 
tested.

d. The refrigerant connections shall be flare connections.
e. A condensate pan shall be located under the coil.
f. A condensate pump shall be located below the coil in the condensate pan with a built in safety 

alarm.
g. A thermistor will be located on the liquid and gas line.

4. Filter: The return air shall be filtered by means of a washable long-life filter with mildew proof resin.
5. Electrical: A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable 

voltage range shall be 187 to 253 volts.
6. Control: The unit shall have controls provided by manufacturer to perform input functions necessary to 

operate the system. The unit shall be compatible with interfacing with connection to LonWorks networks 
or interfacing with connection to BMS system.  Consult with manufacturer prior to applying controls and 
provide all necessary interface materials and labor.

B. WALL MOUNTED UNIT

1. General:  Indoor unit shall be a wall mounted fan coil unit for installation onto a wall within a conditioned 
space. This compact design with finished white casing shall be available from 7,500 Btu/h to 24,000 
Btu/h capacities. 

2. Unit Cabinet:  The cabinet shall be affixed to a factory supplied wall mounting template and located in 
the conditioned space. The cabinet shall be constructed with sound absorbing foamed polystyrene and 
polyethylene insulation.

3. Fan: The fan shall be a direct-drive cross-flow fan.
4. Accessories: Remote “in-room” sensor kit,. condensate pump.

2.3. OUTDOOR UNIT

A. General

1. The outdoor unit is designed specifically for use with series components.
2. The outdoor unit shall be factory assembled and pre-wired with all necessary electronic and refrigerant 

controls.  The refrigeration circuit of the condensing unit shall consist of scroll compressors, motors, fans, 
condenser coil, electronic expansion valves, solenoid valves, 4-way valve, distribution headers, 
capillaries, filters, shut off valves, oil separators, service ports and refrigerant regulator.

a. High/low pressure gas line, liquid and suction lines must be individually insulated between the 
outdoor and indoor units.

3. The system will automatically restart operation after a power failure and will not cause any settings to be 
lost, thus eliminating the need for reprogramming.

4. The unit shall incorporate an auto-charging feature and a refrigerant charge check function.
5. Oil recovery cycle shall be automatic occurring 2 hours after start of operation and then every 8 hours of 

operation.
6. The outdoor unit shall be capable of heating operation at 0°F dry bulb ambient temperature without 

additional low ambient controls.
7. The system shall continue to provide heat to the indoor units in heating operation while in the defrost 

mode.

B. Unit Cabinet:

1. The outdoor unit shall be completely weatherproof and corrosion resistant.  The unit shall be constructed 
from rust-proofed mild steel panels coated with a baked enamel finish.

2. The outdoor unit shall have factory installed hail guards or field installed Permatron model # Hailguard 
54 black polypropylene netting.

C. Fan:  The condensing unit shall consist of one or more propeller type, direct-drive 350 and 750 W fan motors 
that have multiple speed operation via a DC (digitally commutating) inverter. The fan motor shall have inherent 
protection and permanently lubricated bearings and be mounted.

D. Condenser Coil:

1. The condenser coil shall be manufactured from copper tubes expanded into aluminum fins to form a 
mechanical bond.

2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design to ensure high efficiency 
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performance.
3. The heat exchanger on the condensing units shall be manufactured from Hi-X seamless copper tube 

with N-shape internal grooves mechanically bonded on to aluminum fins to an e-Pass Design.
4. The fins are to be covered with an anti- corrosion acrylic resin and hydrophilic film type E1.
5. The pipe plates shall be treated with powdered polyester resin for corrosion prevention.  The thickness 

of the coating must be between 2.0 to 3.0 microns.

E. Compressor:

1. The inverter driven compressor in each condensing unit shall be of highly efficient reluctance DC (digitally 
commutating), hermetically sealed scroll “G-type” with a maximum speed of 7,980 rpm.

2. Neodymium magnets shall be adopted in the rotor construction to yield a higher torque and efficiency in 
the compressor instead of the normal ferrite magnet type.  At complete stop of the compressor, the 
neodymium magnets will position the rotor into the optimum position for a low torque start.

3. The capacity control range shall be as low as 6% to 100%.
4. Each non-inverter compressor shall also be of the hermetically sealed scroll type.
5. Each compressor shall be equipped with a crankcase heater, high pressure safety switch, and internal 

thermal overload protector.
6. Oil separators shall be standard with the equipment together with an intelligent oil management system.
7. The compressor shall be spring mounted to avoid the transmission of vibration.
8. In the case of multiple condenser modules, conjoined operation hours of the compressors shall be 

balanced by means of the Duty Cycling Function, ensuring sequential starting of each module at each 
start/stop cycle, completion of oil return, completion of defrost or every 8 hours.

F. Electrical:

1. The control voltage between the indoor and outdoor unit shall be 16VDC non-shielded, stranded 2 
conductor cable.

PART 3 EXECUTION

3.1. COORDINATION

A. Provide approved submittals to other parties or verify G/C has provided record submittals for use in coordination 
of connections between other trades well in advance to coordinate other submittals and construction rough-ins.

3.2. UNIT INSTALLATION

A. Suspended Units:  Suspend from structure using threaded rods, spring hangers, and building attachments.  
Secure rods to unit hanger attachments.  Adjust hangers so unit is level and plumb.

B. Controls:  Install thermostats and humidistats at mounting height of 60 inches above floor.
C. Identify according to Division 23 Section Mechanical Identification.
D. Manufacturer to final size all refrigerant lines. Provide all valves, fittings and any other components as required 

for refrigerant line lengths indicated by drawings. Provide all refrigerant and oil required for each refrigerant 
circuit.

3.3. AIR HANDLER CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Connect condensate drain pans.  Extend to nearest equipment or floor drain.  Construct deep trap at connection 
to drain pan and install cleanouts at changes in direction.

C. Connect ducts according to Division 23 Section Ductwork.
D. Install piping adjacent to machine to allow service and maintenance.
E. Ground equipment according to Division 26 Section "Grounding"
F. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If 

manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4. AIR HANDLER ADJUSTING

A. Adjust initial temperature and humidity set points.
B. Set controls, and other adjustments for optimum heating performance and efficiency.  Adjust heat-distribution 

features, including shutters, dampers, and relays, to provide optimum heating performance and system 
efficiency.

3.5. SYSTEM AND EQUIPMENT INDENTIFICATION

A. Provide engraved equipment labels for al pieces of equipment including indoor units and outdoor units.
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3.6. FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled 
components and equipment installation, including connections.  Report results in writing.

B. Perform the following field quality-control tests and inspections and prepare test reports:

1. After installing units and after electrical circuitry has been energized, test units for compliance with 
requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation 

and unit operation.
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
5. Remove malfunctioning units, replace with new units, and retest as specified above.

3.7. STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.
B. Complete installation and startup checks according to manufacturer's written instructions and do the following:

1. Inspect for visible damage to unit casing.
2. Inspect for visible damage to compressor, air-cooled outside coil, and fans.
3. Inspect internal insulation.
4. Verify that labels are clearly visible.
5. Verify that clearances have been provided for servicing.
6. Verify that controls are connected and operable.
7. Verify that filters are installed.
8. Clean outside coil and inspect for construction debris.
9. Adjust vibration isolators.
10. Lubricate bearings on fan.
11. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
12. Start unit according to manufacturer's written instructions.
13. Complete startup sheets and attach copy with Contractor's startup report.
14. Inspect and record performance of interlocks and protective devices; verify sequences.
15. Operate unit for an initial period as recommended or required by manufacturer.
16. Calibrate thermostats/sensors.
17. Adjust and inspect high-temperature limits.

C. Start refrigeration system and measure and record the following:

1. Coil leaving-air, dry- and wet-bulb temperatures.
2. Coil entering-air, dry- and wet-bulb temperatures.
3. Outside-air, dry-bulb temperature.
4. Outside-air-coil, discharge-air, dry-bulb temperature.

D. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency 
shutdown.

E. Measure and record the following minimum and maximum airflows. 

1. Supply-air volume.
2. Return-air volume.
3. Outside-air intake volume.

F. Simulate maximum cooling demand and inspect the following:

1. Compressor refrigerant suction and hot-gas pressures.

G. After startup and performance testing, change filters, vacuum cooling and outside coils, lubricate bearings.
H. Provide one spare set of clean filters and deliver to owner.

3.8. COMMISSIONING

A. Verify that units are installed and connected according to the Contract Documents.
B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
C. Inspect for physical damage to unit casing.
D. Verify that access doors move freely and are weathertight.
E. Clean units and inspect for construction debris.
F. Check that all bolts and screws are tight.
G. Adjust vibration isolation and flexible connections.
H. Verify that controls are connected and operational.
I. Lubricate bearings on fans.
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J. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
K. Adjust fan belts to proper alignment and tension.
L. Start unit according to manufacturer's written instructions.
M. Complete manufacturer's starting checklist.
N. Measure and record airflow over coils.
O. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
P. After startup and performance test lubricate bearings.

3.9. UNIT DEMONSTRATION

A. Startup Services:  Engage a factory-authorized service representative to train Owner's maintenance personnel 
as specified below:

B. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, 
troubleshooting, servicing, and preventive maintenance.

C. Schedule training with Owner, through Architect, with at least 7 days' advance notice.

3.10. AIR HANDLER CLEANING

A. After completing installation, clean units internally according to manufacturer's written instructions.
B. Install new filters in each unit within 14 days after Substantial Completion.

3.11. COORDINATION

A. Provide approved submittals to other parties or verify G/C has provided record submittals for use in coordination 
of connections between other trades well in advance to coordinate other submittals and construction rough-ins.

B. Review other trades submittals for coordination of connections and related installation clearances, 
appurtenances and related equipment.

C. Conduct coordination meeting with all related trades prior to installation of equipment.  Bring all apparent 
conflicts to the attention of the Architect/Engineer.  

3.12. CONDENSING UNIT INSTALLATION

A. Install condensing units according to manufacturer's written instructions.
B. Install units level and plumb, firmly anchored in locations indicated; maintain manufacturer's recommended 

clearances.
C. Install ground-mounted units on 4-inch-thick, reinforced concrete base, 4 incheslarger than condensing unit on 

each side.   Coordinate installation of anchoring devices.
D. Install roof-mounted units on manufactured equipment supports.  Anchor unit to supports with removable 

fasteners.
E. Install hailguards on outdoor units.  Permatron model # Hailguard 54 black polypropylene netting.

3.13. CONDENSING UNIT CONNECTIONS

A. Connect precharged refrigerant tubing to unit's quick-connect fittings.  Install tubing so it does not interfere with 
access to unit.  Install furnished accessories.

B. Connect refrigerant piping to air-cooled condensing units; maintain required access to unit.  Install furnished 
field-mounted accessories.

C. Ground equipment.
D. All exterior control wiring shall be installed in conduit.
E. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  

Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.14. CONDENSING UNIT FIELD QUALITY CONTROL

A. Leak Test:  After installation, charge systems with refrigerant and oil and test for leaks.  Repair leaks and replace 
lost refrigerant and oil.

B. Operational Test:  After electrical circuitry has been energized, start units to confirm proper operation, product 
capability, and compliance with requirements.

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
D. Remove and replace malfunctioning units with new units and retest.

3.15. CONDENSING UNIT CLEANING

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Clean units to 
remove dirt and construction debris and repair damaged finishes.

END OF SECTION 238116
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SECTION 238127 – SPLIT SYSTEM FURNACES, EVAPORATORS AND CONDENSING UNITS
238127 SPLIT SYSTEM FURNACES, EVAPORATORS AND CONDENSING UNITS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled.

B. 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.

C. Field quality-control test reports.
D. Operation and maintenance data.

PART 2  PRODUCTS

2.1. GENERAL

A. Provide as scheduled and indicated on plans furnaces, evaporators, and condensing units as hereinafter 
specified.   

B. Equivalents by Lennox, York or Carrier.

2.2. UNITS

A. HIGH EFFICIENCY CONDENSING FURNACES

1. Provide 90% efficient upflow, natural gas heating furnace certified by American Gas Association.  
Electronic spark ignition, dual solenoid combination gas valve and regulator, aluminized steel heat 
exchanger, single port non-linting burners, auto temperature on-temperature off adjustable fan unit 
control, multi-speed direct drive, blower motor, blower door safety switch to terminate furnace operation 
when blower door is removed, heavy gauge steel cabinet construction with baked-on enamel finish 
insulated with foil faced fiberglass insulation.  Provide 2" or 3" plastic C/A and flue piping complete with 
concentric roof termination kits.  Insulate flue piping.

2. Units shall have a manufacturer’s designation for an air leakage of no more than 2 percent of the design 
air flow rate when tested in accordance with ASHRAE 193.

3. Provide Farr 20/20 or equal pleated disposable air filters in sizes as specified.  Mount filter in slide rack 
with hinged door and latch in return duct work.

B. FAN ASSISTED COMBUSTION FURNACES

1. Provide natural gas heating furnaces certified by American Gas Association.  Electronic spark ignition, 
combination gas valve and regulator, aluminized steel heat exchanger, aluminized steel burner, fan and 
limit controller with stainless steel port protectors, inducer blower heavy gauge steel cabinet construction 
with baked-on enamel finish.  Direct drive multi-speed blower motor.  Rated efficiency shall not be less 
than 80%.

2. Units shall have a manufacturer’s designation for an air leakage of no more than 2 percent of the design 
air flow rate when tested in accordance with ASHRAE 193.

3. Gas flue shall be Type "B" sized and installed in accordance with manufacturers recommendations.

C. DIRECT EXPANSION EVAPORATOR  COILS

1. Provide blow-thru coil module consisting of fully insulated metal casing with drain pan and duct flanges.  
Coil shall have copper tubes with aluminum fins.  Provide thermostatic expansion valve.

D. CONDENSING UNITS

1. UNIT

a. Provide condensing unit with heavy gauge integral steel base, hermetic compressor, condenser 
coil, and motor.  Rated SEER shall not be less than 13.  Provide one year parts and labor 
warranty on the entire system and an additional 4 year compressor only warranty.

b. Mount units on 3½” reinforced concrete pads a minimum of 6” larger in each dimension.
c. Unit frame shall be one-piece welded of 18-gauge zinc coated galvanized steel, baked-on 

enamel finish.
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d. Compressor shall be hermetic, scroll, crankcase heater and well ring type suction and discharge 
valves rubber-in-shear isolators. Refrigerant shall be R-410a. Unit shall have anti-short cycle 
prevention controls. 

e. Motor shall be suction gas-cooled, internal motor overloads.
f. Condenser fan shall be vertical discharge with direct drive motor, statically and dynamically 

balanced, aluminum blades, zinc ball bearings, built-in motor overloads.
g. Coil shall be aluminum fin mechanically bonded to seamless copper tubing.  Factory leak tested 

at 425 psig. 
h. Provide louvered coil hail guards to alleviate coil damage.
i. Provide low ambient accessories to allow operation to 30 degrees F. and defrost controls

PART 3 EXECUTION

3.1. FURNACE INSTALLATION

A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54.
B. Suspended Units:  Suspend from structure using threaded rods, spring hangers, and building attachments.  

Secure rods to unit hanger attachments.  Adjust hangers so unit is level and plumb.
C. Base-Mounted Units:  Secure units to substrate.  Provide optional bottom closure base if required by installation 

conditions.
D. Controls:  Install thermostats and humidistats at mounting height of 60 inches above floor.
E. Identify furnaces according to Division 23 Section Mechanical Identification.
F. Manufacturer to final size all refrigerant suction and liquid lines. Provide all accumulators, solenoid valve and 

any other components as required for refrigerant line lengths indicated by drawings. Provide all refrigerant and 
oil required for each refrigerant circuit.

G. Mount units on 3½” reinforced concrete pads a minimum of 6” larger in each dimension.

3.2. FURNACE CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Connect gas piping according to Division 22 Sections for Fuel Gas Piping.
C. Vent Connection, Noncondensing, Gas-Fired Furnaces:  Connect Type B vents to noncondensing furnace vent 

connection and extend outdoors.  Type B vents and their installation requirements are specified in Division 23 
Section "Breechings, Chimneys, and Stacks."

D. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces:  Connect plastic piping vent material to 
furnace connections and extend outdoors.  Terminate vent outdoors with a cap and in an arrangement that will 
protect against entry of birds, insects, and dirt.

E. Plastic pipe joint construction is specified in Division 23 Section "Basic Mechanical Materials and Methods."
F. Connect ducts according to Division 23 Section Ductwork.
G. Install piping adjacent to machine to allow service and maintenance.
H. Ground equipment according to Division 26 Section "Grounding"
I. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If 

manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
J. Connect and wire any outside air dampers and interlock with furnace operation.  Install all electrical in 

accordance with Division 26.  Provide all necessary relays, interlocks and circuiting to open outside air dampers 
during operation of unit fan.

K. Connect condensate drain pans.  Extend to nearest equipment or floor drain.  Construct deep trap at connection 
to drain pan and install cleanouts at changes in direction.

3.3. FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled 
components and equipment installation, including connections.  Report results in writing.

B. Perform the following field quality-control tests and inspections and prepare test reports:

1. After installing units and after electrical circuitry has been energized, test units for compliance with 
requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation 

and unit operation.
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
5. Remove malfunctioning units, replace with new units, and retest as specified above.

3.4. STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.
B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
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1. Inspect for visible damage to unit casing.
2. Inspect for visible damage to compressor, air-cooled outside coil, and fans.
3. Inspect internal insulation.
4. Verify that labels are clearly visible.
5. Verify that clearances have been provided for servicing.
6. Verify that controls are connected and operable.
7. Verify that filters are installed.
8. Clean outside coil and inspect for construction debris.
9. Adjust vibration isolators.
10. Lubricate bearings on fan.
11. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
12. Start unit according to manufacturer's written instructions.
13. Complete startup sheets and attach copy with Contractor's startup report.
14. Inspect and record performance of interlocks and protective devices; verify sequences.
15. Operate unit for an initial period as recommended or required by manufacturer.
16. Calibrate thermostats/sensors.
17. Adjust and inspect high-temperature limits.

C. Start refrigeration system and measure and record the following:

1. Coil leaving-air, dry- and wet-bulb temperatures.
2. Coil entering-air, dry- and wet-bulb temperatures.
3. Outside-air, dry-bulb temperature.
4. Outside-air-coil, discharge-air, dry-bulb temperature.

D. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency 
shutdown.

E. Measure and record the following minimum and maximum airflows. 

1. Supply-air volume.
2. Return-air volume.
3. Outside-air intake volume.

F. Simulate maximum cooling demand and inspect the following:

1. Compressor refrigerant suction and hot-gas pressures.

G. After startup and performance testing, change filters, vacuum cooling and outside coils, lubricate bearings.
H. Provide one spare set of clean filters and deliver to owner.

3.5. FURNACE ADJUSTING

A. Adjust initial temperature and humidity set points.
B. Set controls, burner, and other adjustments for optimum heating performance and efficiency.  Adjust heat-

distribution features, including shutters, dampers, and relays, to provide optimum heating performance and 
system efficiency.

3.6. FURNACE CLEANING

A. After completing installation, clean furnaces internally according to manufacturer's written instructions.
B. Install new filters in each furnace within 14 days after Substantial Completion.

3.7. CONDENSING UNIT INSTALLATION

A. Install condensing units according to manufacturer's written instructions.
B. Install units level and plumb, firmly anchored in locations indicated; maintain manufacturer's recommended 

clearances.
C. Install ground-mounted units on 4-inch-thick, reinforced concrete base, 4 incheslarger than condensing unit on 

each side.  Concrete, reinforcement, and formwork requirements are specified in Division 3.  Coordinate 
installation of anchoring devices.

D. Install roof-mounted units on equipment supports specified in Division 7.  Anchor unit to supports with removable 
fasteners. 

E. All exterior control wiring shall be installed in conduit.
F. Install units on spring isolators specified in Division 23 Section "Mechanical Vibration Controls and Seismic 

Restraints."

3.8. CONDENSING UNIT CONNECTIONS

A. Connect precharged refrigerant tubing to unit's quick-connect fittings.  Install tubing so it does not interfere with 
access to unit.  Install furnished accessories.
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B. Connect refrigerant piping to air-cooled condensing units; maintain required access to unit.  Install furnished 
field-mounted accessories.

C. Ground equipment.
D. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  

Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.9. CONDENSING UNIT FIELD QUALITY CONTROL

A. Leak Test:  After installation, charge systems with refrigerant and oil and test for leaks.  Repair leaks and replace 
lost refrigerant and oil.

B. Operational Test:  After electrical circuitry has been energized, start units to confirm proper operation, product 
capability, and compliance with requirements.

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
D. Remove and replace malfunctioning units with new units and retest.

3.10. CONDENSING UNIT CLEANING

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Clean units to 
remove dirt and construction debris and repair damaged finishes.

3.11. COMMISSIONING

A. Verify that units are installed and connected according to the Contract Documents.
B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
C. Inspect for physical damage to unit casing.
D. Verify that access doors move freely and are weathertight.
E. Clean units and inspect for construction debris.
F. Check that all bolts and screws are tight.
G. Adjust vibration isolation and flexible connections.
H. Verify that controls are connected and operational.
I. Lubricate bearings on fans.
J. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
K. Adjust fan belts to proper alignment and tension.
L. Start unit according to manufacturer's written instructions.
M. Complete manufacturer's starting checklist.
N. Measure and record airflow over coils.
O. Check operation of condenser capacity control device.
P. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
Q. After startup and performance test, lubricate bearings and adjust belt tension.

3.12. CONDENSING UNIT DEMONSTRATION

A. Startup Services:  Engage a factory-authorized service representative to train Owner's maintenance personnel 
as specified below:

1. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, 
troubleshooting, servicing, and preventive maintenance.

2. Schedule training with Owner, through Architect, with at least 7 days' advance notice.

END OF SECTION 238127
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SECTION 238240 – ELECTRIC HEATERS
238240 ELECTRIC HEATERS

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories for 
each product indicated.

B. 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. Plans, elevations, sections, and details.
2. Location and size of each field connection.
3. Equipment schedules to include rated capacities, furnished specialties, and accessories.

C. Field quality-control test reports.
D. Operation and maintenance data.

1.3. 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. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" 
and Section 7 - "Construction and Startup."

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - 
"Heating, Ventilating, and Air-Conditioning."

PART 2 PRODUCTS

2.1. CABINET UNIT HEATERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Berko Electric Heating; a division of Marley Engineered Products.
2. Carrier Corporation.
3. Chromalox, Inc.; a division of Emerson Electric Company.
4. Indeeco.
5. International Environmental Corporation.
6. Markel Products; a division of TPI Corporation.
7. Marley Electric Heating; a division of Marley Engineered Products.
8. Daikin Applied International.
9. QMark Electric Heating; a division of Marley Engineered Products.

B. Description:  A factory-assembled and -tested unit complying with ARI 440.

1. Comply with UL 2021.

C. Coil Section Insulation:  Glass-fiber insulation; surfaces exposed to airstream shall be aluminum-foil facing to 
prevent erosion of glass fibers.

1. Thickness:  1/2 inch.
2. Thermal Conductivity (k-Value):  0.26 Btu x in./h x sq. ft. at 75 deg Fmean temperature.
3. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed index of 50 when 

tested according to ASTM E 84.
4. Adhesive:  Comply with ASTM C 916 and with NFPA 90A or NFPA 90B.
5. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 

62.1-2004.

D. Cabinet:  Steel with baked-enamel finish with manufacturer's standard paint, in color selected by Architect]

1. Vertical Unit, Exposed Front Panels:  Minimum 0.0528-inch-sheet steel, removable panels with channel-
formed edges secured with tamperproof cam fasteners.

2. Horizontal Unit, Exposed Bottom Panels:  Minimum 0.0528-inch-thick, sheet steel, removable panels 
secured with tamperproof cam fasteners and safety chain.

3. Recessing Flanges:  Steel, finished to match cabinet.
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4. Control Access Door:  Key operated.
5. Base:  Minimum 0.0528-inch- thick steel, finished to match cabinet, 4 inches high with leveling bolts.

E. Filters:  Minimum arrestance according to ASHRAE 52.1 and a minimum efficiency reporting value (MERV) 
according to ASHRAE 52.2.

1. Pleated:  90 percent arrestance and 7 MERV.

F. Electric-Resistance Heating Coil:  Nickel-chromium heating wire, free from 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.

G. Fan and Motor Board:  Removable.

1. Fan:  Forward curved, double width, centrifugal; directly 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 23 Section "Common Motor Requirements for HVAC Equipment."

3. Wiring Terminations:  Connect motor to chassis wiring with plug connection.

H. Basic Unit Controls:

1. Control voltage transformer.
2. Wall-mounting or Unit-mounted thermostat as shown on plans or scheduled with the following features.

a. Heat-off switch.
b. Fan on-auto switch.
c. Manual fan speed switch.
d. Adjustable deadband.
e. Exposed set point.
f. Deg Findication.

I. Electrical Connection:  Factory wire motors and controls for a single field connection.

2.2. WALL AND CEILING HEATERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Berko Electric Heating; a division of Marley Engineered Products.
2. Chromalox, Inc.; a division of Emerson Electric Company.
3. Indeeco.
4. Markel Products; a division of TPI Corporation.
5. Marley Electric Heating; a division of Marley Engineered Products.
6. QMark Electric Heating; a division of Marley Engineered Products.

B. Description:  An assembly including chassis, electric heating coil, fan, motor, and controls.  Comply with 
UL 2021.

C. Cabinet:

1. Front Panel:  Stamped-steel louver, with removable panels fastened with tamperproof fasteners.
2. Finish:  Baked enamel over baked-on primer with manufacturer's standard color selected by Architect, 

applied to factory-assembled and -tested wall and ceiling heaters before shipping.
3. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 

62.1-2004.

D. Surface-Mounting Cabinet Enclosure:  Steel with finish to match cabinet.
E. Electric-Resistance Heating Coil:  Nickel-chromium heating wire, free from expansion noise and hum, 

embedded in magnesium oxide refractory and sealed in corrosion-resistant metallic sheath.  Terminate 
elements in stainless-steel, machine-staked terminals secured with stainless-steel hardware, and limit controls 
for high temperature protection. Provide integral circuit breaker for overcurrent protection.

F. Fan:  Aluminum propeller directly connected to motor.

1. Motor:  Permanently lubricated, multispeed.  Comply with requirements in Division 23 Section "Common 
Motor Requirements for HVAC Equipment."

G. Controls:  Unit-mounted thermostat.  Low-voltage relay with transformer kit.
H. Electrical Connection:  Factory wire motors and controls for a single field connection with disconnect switch.
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PART 3 EXECUTION

3.1. INSTALLATION

A. Install unit heaters to comply with NFPA 90A.
B. Suspend cabinet unit heaters from structure with elastomeric hangers.  
C. Suspend propeller unit heaters from structure with all-thread hanger rods and elastomeric hangers.  
D. Install wall-mounting thermostats and switch controls in electrical outlet boxes at heights to match lighting 

controls.  Verify location of thermostats and other exposed control sensors with Drawings and room details 
before installation.

E. Install new filters in each fan-coil unit within two weeks of Substantial Completion.
F. Connect supply and return ducts to cabinet unit heaters with flexible duct connectors specified in Division 23 

Section "Air Duct Accessories."
G. Ground equipment according to Division 26.
H. Connect wiring according to Division 26.

3.2. FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

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.

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 238240
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SECTION 238305 – INFRARED HEATERS
238305 INFRARED HEATERS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 230010.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled.

B. 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.

C. Field quality-control test reports.
D. Operation and maintenance data.

PART 2  PRODUCTS

2.1. GENERAL

A. Furnish and install where shown on plans infrared unit heaters as hereinafter specified, and indicated in 
schedule on plans.  All infrared heaters shall be by one manufacturer.

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Roberts-Gordon
2. Perfection
3. Co-Ray Vac
4. Superior Radiant Products.
5. Detroit Radiant
6. Advanced Radiant
7. Space-Ray
8. Re-Verber-Ray

D. All components as assembled shall be classified as a system and shall be supplied complete with all parts 
necessary for installation and operation.

2.2. UNITS

A. BURNERS

1. All burners shall be controlled by means of transformer relays and low voltage remote mounted 
thermostats.  Burners shall be equipped with direct sense silicon-carbide hot surface ignition control 
system with 100% shutoff ignition device, combustion air proving safety pressure switch and viewing 
window for flame observation.

B. HEAT EXCHANGER

1. Radiant tubing shall be 4” diameter, 16-gauge aluminized steel for the first 10’ after each burner and hot 
rolled steel thereafter.  Sections shall be joined with stainless steel wrap-around couplings.  First coupling 
after each burner shall be aluminized steel.

2. Reflector shall be aluminum and designed to direct all radiant output below horizontal centerline of 
radiant tubing for the entire length of unit.  Reflectors shall be certified for 0 or 45 degree mounting.

3. Reflectors shall have end caps to prevent heat loss due to convection.
4. Stainless steel turbulators to be used as needed for even heat distribution.
5. Manifold tailpipe connecting heaters to vacuum pump shall be 4” diameter, 16-gauge corrosion resistant 

tubing (either porcelain lined or aluminized steel shall be acceptable).

PART 3 EXECUTION

3.1. INSTALLATION

A. Coordinate exact location of heaters with construction and other trades.  Verify all clearances to combustibles 
and manufacturers recommended installation practices are maintained.

B. Power Requirements: It is the installers' responsibility to verify the correct power requirements for the project.
C. Fuel Supply and Distribution:
D. A suitably designed gas distribution system shall be installed per shop drawings.



Salina Fire Station 4

INFRARED HEATERS 238305-2

E. Each burner assembly shall be furnished with a stainless steel gas connector with manual shut off valve.

1. Assembly: Assemble and install the heating system in accordance with the installation manual and shop 
drawings.

2. Cleaning: Clean reflectors as may be required and touch up painted surfaces as may be needed.

F. Testing: Upon completion of installation, including work by other trades, adjust and test the heating system in 
accordance to the manufacturer's owner’s manual. Adjust and re-test heating system until entire installation is 
fully operable and acceptable.

END OF SECTION 238305
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SECTION 260500 – ELECTRICAL PROVISIONS
260500 ELECTRICAL PROVISIONS

PART 1 - GENERAL

1.1. RELATED DOCUMENTS

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of 
the Contract, including General and Supplementary Conditions and all other Division Specification Sections, 
apply to work of this section.  All preceding and following sections of this specification division are applicable 
to the Electrical Contractor, all sub-contractors, and all material suppliers.

1.2. SCOPE OF WORK

A. This DIVISION requires the furnishing and installing of complete functioning Electrical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device 
or accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities.

B. Refer to Architectural, Structural and Mechanical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing conduit in the manner 
anticipated in the design.  

1.3. SPECIFICATION FORM AND DEFINITIONS 

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com.

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work.

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.  

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, 
complete and ready for regular operation, the particular Work referred to.

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to.

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, 
and all other items customarily required for the proper and complete application for the particular Work 
referred to.

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet 
boxes, connections, splices, and all other items necessary and/or required in connection with such Work.

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc.
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative.
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within 

double partitions, or installed above hung ceilings.

1.4. QUALIFICATIONS

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate 
work force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and 
general laborers shall be adequately supervised to insure competent and quality work and workmanship 
required by this contract and all other regulations, codes and practices.  At all times the contractors shall 
comply with all applicable local, state and federal guidelines, practices and regulations.  Contractor may be 
required to submit a statement of qualifications upon request before any final approval and selection.  Failure 
to be able to comply with these requirements is suitable reason for rejection of a bid. 

1.5. LOCAL CONDITIONS

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  
Failure to determine site conditions or nature of existing or new construction will not be considered a basis for 
granting additional compensation.

1.6. CONTRACT CHANGES

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.   
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1.7. LOCATIONS AND INTERFERENCES

A. Locations of equipment, conduit and other electrical work are indicated diagrammatically by electrical 
drawings.  Layout work from dimensions on Architectural and Structural Drawings.  Verify equipment size from 
manufacturers shop drawings.

B. Study and become familiar with contract drawings of other trades and in particular general construction 
drawings and details in order to obtain necessary information for figuring installation.  Cooperate with other 
workmen and install work in such a way to avoid interference with their Work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer.

C. Any conduit, apparatus, appliance or other electrical item interfering with proper placement of other work as 
indicated on drawings, specified, or required, shall be removed, relocated and reconnected without extra cost.  
Damage to other Work caused by this contractor, subcontractor, workers or any cause whatsoever, shall be 
restored as specified for new work.

D. Do not scale electrical drawings for dimensions.  Accurately layout work from dimensions indicated on 
Architectural drawings unless they are found to be in error.

1.8. PERFORMANCE

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and 
appliances operate satisfactorily as designed and intended.  Work shall include required adjustment of 
systems and control equipment installed under this specification division.

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, 
workmanship and operation of equipment provided under this specification division for a period of one year 
from and after completion of building and acceptance of mechanical systems by Owner.

1.9. WARRANTY

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense.

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications.

1.10. ALTERNATES

A. Refer to General Requirements for descriptions of any alternates that may be included.

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS

A. The intent of these specifications is to allow ample opportunity for the Contractor to use their ingenuity and 
abilities to perform the work to their and the Owner’s best advantage, and to permit maximum competition in 
bidding on standards of materials and equipment required.

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage.

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided.

D. Where materials or equipment are described but not named, provide required items of first quality, adequate 
in every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement.

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in 
construction, efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose 
decision shall be final and without further recourse.  Physical size of substitute brand shall be no larger than 
space provided including allowances for access for installation and maintenance.  Requests must be 
accompanied by two copies of complete descriptive and technical data including manufacturer’s name, model 
and catalog number, photographs or cuts, physical dimensions, operating characteristics and any other 
information needed for comparison.  

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum. 
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G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering 
other elements of this project, including adjustments in mechanical or electrical service requirements 
necessary to accommodate such substitution.

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working 
days after award of Contract, Contractor shall submit shop drawings for equipment and materials to be 
incorporated in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of 
detailed shop drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive 
catalog data and indicate date such detailed shop drawings will be submitted along with manufacturer’s 
certification that order was placed within 30 working day limit.

1.12. ELECTRONIC PLAN FILES

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files.

1.13. OPENINGS, ACCESS PANELS AND SLEEVES

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all conduits passing through structural slabs and walls. Contractor shall set and verify the location of 
sleeves that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed 
to meet fire-rating requirements.

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately 
sealed prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all 
other trades.

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and 
certifying all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, 
amperage, pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating 
these requirements should be submitted to the Architect for approval prior to installation or rough in.

1.15. EXTENT OF CONTRACT WORK

A. Provide electrical systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of electrical systems.  In no case will claims for 
“Extra Work” be allowed for work about which Electrical Contractor could have been informed before bids 
were taken.  

B. Where specific information for devices, lights or equipment shown on the plans is missing, provide an 
allowance in the contract amount for furnishing a product reasonably implied by the level of other devices, 
lights and equipment provided in the contract documents.

C. Electrical Contractor shall be familiar with equipment provided by other Contractors that require electrical 
connections and control.  Follow circuiting shown on drawings for lighting, power and equipment connections.

D. Make required electrical connections to equipment provided under Architectural and Mechanical divisions of 
this project.  Receive and install electric control devices requiring field installation, wiring, and service 
connection.  Equipment supplied by the automatic temperature control contractor shall be installed by the 
mechanical or automatic temperature control subcontractor.  Make required internal field wiring modifications 
indicated on wiring diagrams of factory installed control systems for control sequence specified.  These field 
modifications shall be limited to jumper connections and connection of internal wiring to alternate terminal 
block lugs.  The cost for field modifications requiring rewiring of factory installed control systems for equipment 
provided by General or Mechanical Contractors shall be included in base bid of the respective contractor.  All 
temperature control wiring shall be by a licensed electrician under the supervision of temperature control 
contractor.

E. Check electrical data and wiring diagrams received from Mechanical Contractor of compliance with project 
voltages, wiring, controls and protective devices shown on electrical drawings.  Promptly bring discrepancies 
found to attention of Architect-Engineer for a decision.

F. Provide safety disconnect switches, contactors, and manual and magnetic motor starters for mechanical and 
electrical equipment requiring such devices.  Omit these devices where included as part of factory installed 
prewired control systems provided with mechanical equipment.  With exception of factory installed devices, 
provide safety disconnect switches, contacts and motor starters by one manufacturer to allow maximum 
interchangeability of repair parts and accessories for these devices.
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G. To maximum extent possible electrical controls in boiler rooms, equipment rooms, and control rooms shall be 
grouped in accessible locations and arranged according to function.  Where possible use group control panels 
and combination starters in lieu of individually enclosed devices.

1.16. CODES, ORDINANCES, RULES AND REGULATIONS

A. Provide work in accordance with applicable rules, codes, ordinances and regulations of Local, State, Federal 
Governments, and other authorities having lawful jurisdiction. 

B. Conform to latest editions and supplements of following codes, standards or recommended practices.

1.17. BUILDING CODES: 

A. International Building Codes

1.18. SAFETY CODES: 

A. National Electrical Safety Code Handbook H30 - National Bureau of Standards
B. Occupational Safety and Health Standard (OSHA) Department of Labor
C. Safety Code for Elevators ANSI A17.1

1.19. NATIONAL FIRE CODES AND STANDARDS:

A. NFPA No. 30 Flammable and Combustible Liquids Code
B. NFPA No. 70 National Electrical Code
C. NFPA No. 72 National Fire Alarm and Signaling Code
D. NFPA No. 101 Life Safety Code
E. NFPA No. 110 Standard for Emergency and Standby Power Systems

1.20. UNDERWRITERS LABORATORIES INC.:

A. All materials, equipment and component parts of equipment shall bear UL labels whenever such devices are 
listed by UL.

1.21. MISCELLANEOUS CODES:

A. ANSI A117.1 - Handicapped Accessibility
B. ASHRAE 90.1 2001
C. Americans with Disabilities Act (ADA)

1.22. STANDARDS

A. Drawings and specifications indicate minimum construction standard, should any work indicated be sub-
standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly notify 
Architect/Engineer in writing before proceeding with work so that necessary changes can be made.  However, 
if Electrical Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations he shall thereby have assumed full responsibility for and shall bear all costs required to correct 
non-complying work.

1.23. PERMITS/FEES

A. Electrical Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect/Engineer with request for final review.

B. Contractor shall include in bid any charges by local utility providers to establish new services to the structure.  
Coordinate with the utility suppliers to verify exact which part of the work is to be performed by whom.

PART 2 -  PRODUCTS

A. Not Used

PART 3 - EXECUTION

3.1. SHOP DRAWINGS

A. Contractor shall furnish shop drawings of all materials and equipment in an Adobe PDF format.
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid.
C. Where catalog cuts are submitted for review, conspicuously mark or provide schedule of equipment, 

capacities, controls, fitting sizes, etc. that are to be provided.  Mark each submitted item with applicable 
section and sheet number of these specifications, or plan sheet number when item does not appear in the 



Salina Fire Station 4

ELECTRICAL PROVISIONS 260500-5

specifications.  Where equipment submitted does not appear in base specifications or specified equivalent, 
mark submittals with applicable alternate numbers, change order number or letters of authorization.  Each 
catalog sheet shall bear the equipment manufacturer’s name and address.  All shop drawings on materials 
and equipment listed by UL shall indicate UL approval on submittal.

D. Contractor shall check all shop drawings to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All shop drawings submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has reviewed 
submittals and that they meet specification and/or drawing requirements.  Contractor’s submittal review shall 
specifically check for but not be limited to the following: equipment capacities, physical size in relation to 
space allowed; electrical characteristics, provisions for supply, return and drainage connections to building 
systems.  All shop drawings not meeting Contractor’s approval shall be returned to their supplier for re-
submittal.

E. No shop drawing submittals will be considered for review by the Architect-Engineer without Contractor’s 
approval stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review. 

F. The shop drawing submittal dates shall be at least as early as required to support the project schedule and 
shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-submittal if 
required.  Submittal of all shop drawings as soon as possible before construction starts is preferred.  All shop 
drawings submitted shall contain the following:  The project name, the applicable specification section and 
paragraph, the submittal date, the Contractor's stamp which shall certify that the stamped drawings have been 
checked by the Contractor, comply with the drawings and specifications and have been coordinated with other 
trades.  Submittals not so identified will be returned without action for re-submittal.

G. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of 
submission, and secured their written approval; nor shall it relieve the contractor from responsibility for errors 
in dimensions, details, size of members, or omissions of components for fittings; or for coordinating items with 
actual building conditions and adjacent work.

H. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the 
Contractor at no change in price unless written notice is received by the Architect-Engineer prior to the 
performance of any work incorporating such corrections or modifications.

I. Shop drawings that require re-submission shall have the items that were revised "flagged" or in some other 
manner marked to call attention to what has been changed.

J. Before submitting shop drawings and material lists, verify that all equipment submitted is mutually compatible 
and suitable for the intended use.  Verify that all equipment will fit the available space and allow ample room 
for maintenance.  If the size of equipment furnished makes necessary any change in location, or configuration, 
submit a shop drawing showing the proposed layout.

K. Electrical equipment location and conduit coordination shop drawings for conduit fabrication and electrical 
equipment clearances shall be a minimum of 1/4” scale.  Shop drawings shall not be a reproduction of the 
contract document and shall show details of the following:  Fabrication, assembly, and installation, including 
plans, elevations above finished floor, sections, components, and attachments to other work.    

L. Architect-Engineer’s review of shop drawings will not relieve Contractor of responsibility for deviations from 
drawings and specifications unless the Architect-Engineer has specifically approved such deviations in writing, 
nor shall it relieve the Contractor of responsibility for errors in shop drawings.  No work shall be fabricated until 
Architect-Engineer’s review has been obtained.  Any time delay caused by correcting and re-submitting shop 
drawings will be the Contractor’s responsibility.

3.2. SHOP DRAWING COORDINATION

A. After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each other 
contractor shall review the submittal for coordination and return a stamped submittal indicating they have 
reviewed the submittal for coordination purposes.

3.3. SUBMITTALS

A. Contractor shall provide submittals as required by the specifications.
B. Refer to each specification section for the submittals (if any) required for that section.

3.4. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS)

A. Submit with shop drawings of equipment, three sets of operating and maintenance instructions and parts lists 
for all items of equipment provided.  Instructions shall be prepared by equipment manufacturer.

B. Keep in safe place, keys and wrenches furnished with equipment under this contract.  Present to Owner and 
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obtain receipt for same upon completion of project.
C. Prepare a complete brochure, covering systems and equipment provided and installed under his contract.  

Submit brochures to Architect/Engineer for review before delivery to Owner.  Contractor at his option may 
prepare this brochure or retain an individual to prepare it for him.  Include cost of this service in bid. Brochures 
shall contain following:

1. Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined 
under Section this specification.

2. Complete installation, operating, maintenance instructions and parts lists for each item of equipment.
3. Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals.
4. Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of system.
5. Record Set Drawings:  The Contractor shall mark up a set of contract documents during construction 

noting all changes and deviations including change orders.  These will be delivered to Architect at end 
of the project.  After the originals are changed to reflect the blue line set, a copy shall be included in the 
brochure. 

6. Provide brochure bound in black vinyl three-ring binders with metal hinge.  Reinforce binding edge of 
each sheet of loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label 
insert of each brochure:

a. Project name and address.
b. Section of work covered by brochure, i.e., Electrical.

3.5. RECORD DOCUMENTS

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and 
that which is actually installed. Keep this record set of prints at the job site for review by the 
Architect/Engineer.

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to 
one neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner.

3.6. PREMIUM TIME WORK

A. The following Work shall be performed at night or weekend other than holiday weekends as directed and 
coordinated with the Owner.

1. All tie-in, cut-over and modifications to the existing electrical system and other existing system 
requiring tie-ins or modifications shall be arranged and scheduled with the Owner to be done at a time 
as to maintain continuity of the service and not interfere with normal building operations.

3.7. CLEANING UP

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean.

B. Contractor shall clean up all fixtures and equipment at the completion of the project.
C. All switchboards, panelboards, wireways, trench ducts, cabinets and enclosures shall be thoroughly 

vacuumed clean prior to energizing equipment and at the completion of the project. Equipment shall be 
opened for observation by the Architect/Engineer as required.

3.8. WATERPROOFING 

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, 
basement walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish 
all sleeves or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before 
penetrating any waterproof membrane, even where such penetration is shown on the Drawings.

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the 
waterproof integrity of that surface as directed by the Architect/Engineer at his own expense

3.9. CUTTING AND PATCHING

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them.
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B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this 
work will not be permitted.

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of electrical work shall be repaired at Contractor’s expense to approval of Architect-Engineer.

3.10. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundations and provide proper anchor bolts and isolation as shown or specified.  Level, shim, and 
grout equipment bases as recommended by manufacturer.  Mount motors, align and adjust drive shafts and 
belts according to manufacturer’s instruction.  Equipment failures resulting from improper installation or field 
alignment shall be repaired or replaced by Contractor at no cost to Owner.

B. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases.

C. Provide electrical floor mounted equipment with 3-1/2” high concrete bases unless shown or specified 
otherwise. Electrical contractor shall size all pads.  General contractor shall form all pads, provide and place 
all concrete for said pads.  Individual concrete pad shall be no less than 4” wider and 4” longer than 
equipment, and shall extend no less than 2” from each side of equipment.

D. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with 
suitable structural support, platform or carrier in accordance with best recognized practice.  Electrical 
contractor shall arrange for attachment to building structure, unless otherwise indicated on drawings or as 
specified.  Provide hangers with vibration eliminators where required.  Contractor shall verify that structural 
members of building are adequate to support equipment.  Submit details of hangers, platforms and supports 
together with total weights of mounted equipment to Architect/Engineer for review before proceeding with 
fabrication or installation.

E. Provide 3-1/2” high concrete housekeeping pad as specified above where two or more conduits penetrate 
floor below panelboards.

3.11. START-UP, CHANGEOVER, TRAINING AND OPERATION CHECK

A. Electrical Contractor shall be responsible for training Owner’s operating personnel to operate and maintain 
systems and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, 
subject covered, instructor’s name, names of Owner’s personnel attending and total hours of instruction given 
each individual.

B. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally. At the 
end of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner.

3.12. FINAL CONSTRUCTION REVIEW

A. At final construction review, Electrical Contractor and the major sub-contractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by Architect/Engineer, 
that the work complies with purpose and intent of plans and specifications.  Respective Contractor shall 
provide labor, services, instruments or tools necessary for such demonstrations and tests.

END OF SECTION 260500
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SECTION 260505 – PROJECT COORDINATION
260505 PROJECT COORDINATION

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor.

1.3. COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation.

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate 
its operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure 

maximum performance and accessibility for required maintenance, service, and repair of all 
components, including mechanical and electrical.

1.4. SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following 
information, as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 42 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily.

3. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and 
responsibilities; list email addresses and telephone numbers.  Update the list as required during the project if 
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personnel change.

1.5. COORDINATION

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may 
not reflect actual equipment or items being utilized.  

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved.

C. Transmit to other trades all information required for work to be provided under their respective Sections in 
ample time for installation.

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and 
equipment. Identify all items of work that require access so that the ceiling trade will know where to install 
access doors and panels.

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this 
information in ample time to coordinate other trade submittals and equipment coordination.  Where 
requirements differ from that on plans or differs from provisions made in the work, immediately notify the 
Architect/Engineer.  Do not proceed with work that is incompatible with equipment provided.

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence.
G. The Drawings show only the general run of piping and ductwork and approximate location of outlets. Any 

significant changes in location of items necessary in order to meet field conditions shall be brought to the 
immediate attention of the Architect/Engineer and receive his approval before such alterations are made. All 
such modifications shall be made without additional cost to the Owner.

H. Adjust location of piping, ductwork, etc. to prevent interferences, both anticipated and encountered. Determine 
the exact route and location of each item prior to fabrication.

1. Right-of-Way:

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed. 

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings.

I. Wherever the work is of sufficient complexity, prepare additional Detail Drawings to scale similar to that of the 
bidding Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, 
coordinate the work with the work of other trades. Such detailed work to be clearly identified on the Drawings 
as to the area to which it applies. Submit for review Drawings clearly showing the work and its relation to the 
work of other trades before commencing shop fabrication or erection in the field. 

J. Coordinate with the local Utility Companies to their requirements for service connections and provide all 
necessary materials, labor and testing.

K. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 
accomplish this contractor's work.

L. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant 
trades.  This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor 
shall attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after 
meeting. 

1.6. PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.  
Organize meeting with agenda and invite all pertinent attendees.  Notify Architect and owner of relevant 
meetings.  Record all decisions made and distribute minutes within 3 days of meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following:



Salina Fire Station 4

PROJECT COORDINATION 260505-3

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Manufacturer's written recommendations.
l. Warranty requirements.
m. Compatibility of materials.
n. Space and access limitations.
o. Regulations of authorities having jurisdiction.
p. Testing and inspecting requirements.
q. Installation procedures.
r. Coordination with other work.
s. Required performance results.
t. Protection of adjacent work.

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have 
been present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the 
conference at earliest feasible date.

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences.

1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned with current progress 
or involved in planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work.  Notify Architect of meeting.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts.

b. Review present and future needs of each contractor present, including the following:

i. Interface requirements.
ii. Sequence of operations.
iii. Status of submittals.
iv. Deliveries.
v. Off-site fabrication.
vi. Access.
vii. Quality and work standards.
viii. Change Orders.

3. Reporting:  Record meeting results and distribute copies to everyone in attendance and to others 
affected by decisions or actions resulting from each meeting.

1.7. REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI.

1. Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
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or the Contract Sum, Contractor shall state impact in the RFI.
2. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 

and other information necessary to fully describe items needing interpretation.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION 260505
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SECTION 260519 – WIRE AND CABLE
260519 WIRE AND CABLE

PART 1 - GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

1.3. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Qualification Data:  For testing agency.
C. Field quality-control test reports.

1.4. 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. Comply with NFPA 70.

1.5. COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are 
constructed.

PART 2 - PRODUCTS

2.1. CONDUCTORS AND CABLES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. General Cable Corporation.
2. Southwire Company.

B.  Copper Conductors:  Comply with NEMA WC 70.
C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN.

1. Provide consistent color coding of all circuits as follows:

Phase 120/208
A Black
B Red
C Blue
N White
Ground Green w/ White Stripe

D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with ground wire.

2.2. CONNECTORS AND SPLICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. AFC Cable Systems, Inc.
2. Hubbell Power Systems, Inc.
3. O-Z/Gedney; EGS Electrical Group LLC.
4. 3M; Electrical Products Division.
5. Tyco Electronics Corp.

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for 
application and service indicated.
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PART 3 - EXECUTION

3.1. CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

3.2. CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS

A. Service Entrance:  Type THHN-THWN, single conductors in raceway.
B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.
C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in 

raceway.
D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single 

conductors in raceway.
E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in 

raceway; Metal-clad cable, Type MC.
G. Branch Circuits Concealed in Concrete, Block walls, below Slabs-on-Grade, and Underground:  Type THHN-

THWN, single conductors in raceway.
H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, 

strain relief device at terminations to suit application.
I. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
J. Class 2 Control Circuits:  Type THHN-THWN, in raceway or Power-limited cable, concealed in building 

finishes.
K. Metal Clad (MC) cable installations shall be in accordance with the following:

1. MC cable shall not be used for homeruns.
2. MC cable may be used for light fixture and equipment whips in lengths no longer than 6’-0”. The use of 

MC cable from lighting fixture to lighting fixture shall not be allowed.
3. MC cable shall not be installed in exposed locations except where used in mechanical spaces for 

equipment or fixture whips.
4. MC cable may not be used concealed in block walls.
5. MC cable may be used for branch circuit wiring (other than homeruns) where concealed in stud walls 

or above accessible ceilings.

3.3. INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not 

deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions 
and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage 
cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow 
surface contours where possible.

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical 

Systems."

3.4. CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If 
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

B. Make splices and taps that are compatible with conductor material and that possess equivalent or better 
mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

3.5. FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.
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B. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, test service 
entrance and feeder conductors for compliance with requirements.

2. Test Reports:  Prepare a written report to record the following:

a. Test procedures used.
b. Test results that comply with requirements.
c. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

C. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 260520 – BASIC ELECTRICAL MATERIALS AND METHODS
260520 BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

PART 2 -  PRODUCTS

2.1. CABLE TRAY

A. Provide where indicated on plans Wiremold WB Series wire basket cable tray as specified herein for routing of 
communication cabling.

1. Equivalents by B-Line, Square D, P-W Industries, Inc., Mono-Systems, Thomas and Betts or approved 
equal.

2. Cable tray shall be wire basket type tray.  The tray shall be constructed of high strength steel rods. The 
tray shall be zinc plated in accordance with ASTM B 633 (SC2 minimum) after fabrication.

3. Cable tray shall be constructed of wire configured in a 2" x 4" (51mm x 102mm) grid pattern wires 
welded at the intersection points. The ends of the wire mesh pattern shall be bent up to form the sides 
of the wire basket tray. The ends shall be trimmed at a 10 degree angle and ground to remove sharp 
edges.

4. Straight sections of wire basket tray shall be provided in 10 ft. (3m) standard lengths.
5. All edges shall be smooth.  Tray width shall be 12” or 16” as indicated on the drawings.  Tray loading 

depth shall be 4 inches.  Load capacity of tray shall be a minimum of 72 lbs/ft with a maximum 
deflection of 1.10 inches at a maximum support span of 6’-0”.  Tray shall be minimum NEMA Class 
12C.

6. Provide required fittings and supports for installation layout as indicated on drawings.  Radius of fittings 
shall be 12 inches or 16” per tray width.  Provide required splice plates, hangers, hold down clips, 
connectors, endplates and miscellaneous hardware for complete installation.

PART 3 - EXECUTION

3.1. NEUTRAL AND GROUND WIRES

A. Where individual circuit homeruns (hots, neutral, and ground as part of a single circuit) are indicated on the 
plans serving lighting and branch circuit receptacle loads, these shall be individual circuits with individual 
neutrals (no sharing of neutrals and/or grounds).

B. Where shared circuit homeruns (hots, neutral, and ground as part of separate circuits) are indicated on the 
plans, these shall be allowed to share one (common) ground for three (3) circuits from different phases 
occurring in one (1) conduit run.  When additional circuits occur in conduit run, additional ground wires shall 
be installed.  Conduit shall be upsized and conductors shall be de-rated based on NEC current carrying 
conductor tables, counting all hots and neutrals as current carrying conductors.

1. No sharing of neutral conductors is allowed in multi-wire branch circuit homeruns, unless the 
installation meets the requirements of 2014 NEC 210.4(B), and is specifically approved by the engineer 
of record. 

3.2. TESTS RECORDING, REPORTING TESTS AND DATA

A. Record nameplate horsepower, amperes, volts, phase service factor and other necessary data on motors and 
other electrical equipment furnished and/or connected under this contract.

B. Record motor starter catalog number, size and rating and/or catalog number of thermal-overload units 
installed in all motor starters furnished and/or connected under this contract.  See motor starter specification 
for instructions for proper sizing of thermal-overload units.

C. Record amperes-per-phase at normal or near-normal loading of each item of equipment furnished and/or 
connected.

D. Record correct readings of each feeder conductor after energized and normally loaded, and again after 
balancing of feeder loads as required by current readings.

E. Record voltage and ampere-per-phase readings taken at service entrance equipment after completion of 
project with building operating at normal electrical load.  

F. Short-Circuit Calculations
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1. Contractor shall contact utility company after utility company design is complete and determine exact 
available fault current in amperes at the point of utility connection (Service Point).

2. Contractor shall utilize the above available fault current to calculate the available fault current in 
amperes (RMS-SYM) at the service equipment.

3. The available fault current shall be labeled on the service equipment – refer to Section 260553.

G. Submit at least two (2) typewritten copies of data noted above to Architect-Engineer for review prior to final 
inspection.

H. Keep a record of all deviations made from routes, locations, circuiting, etc. shown on contract drawings.  Prior 
to final inspection submit one new set of project drawings with all deviations and changes clearly indicated.

3.3. CLEANING AND PAINTING OF MATERIALS AND EQUIPMENT

A. Before energizing switchboards, transformers, panelboards, starters, variable frequency drive and other 
similar electrical equipment, Contractor shall thoroughly vacuum out all dirt, dust and debris from inside of 
equipment and shall thoroughly clean outside and inside of equipment.

B. Touch-up painting and refinishing of factory applied finishes shall be by Electrical Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer.

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over 
surfaces only after they have been properly cleaned and coated with a corrosion resistant primer.

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish.

E. Where extensive refinishing is required equipment shall be completely repainted.

3.4. EXCAVATION AND BACKFILL

A. Perform necessary excavation to receive work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, 
etc. for this operation, and remove at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards.

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work.

C. Conduct excavations so no walls or footings are disturbed or injured.
D. Backfill excavations made under or adjacent to footing with selected earth or sand and tamp to compaction 

required by A/E.
E. Mechanically tamp backfill under concrete and pavings in 6” layers to 95% standard density, Reference 

Division 2.
F. Backfill trenches and excavations to required heights with allowance made for settlement.
G. Tamp fill material thoroughly and moistened as required for specified compaction density.
H. Dispose of excess earth, rubble and debris as directed by Architect.
I. When available, refer to test hole information on architectural drawings or specifications for types of soil to be 

encountered in excavations.

3.5. FIRE BARRIERS

A. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations.

B. Equivalent by Dow, Chemelex, 3M.
C. All holes or voids created by the electrical contractor to extend conduit or wiring through fire rated floors and 

walls shall be sealed with an intumescent material capable of expanding up to 8 to 10 times when exposed to 
temperatures of 250 degrees F.  It shall have ICBO, BOCAI and SBCCI (NRB 243) approved ratings to 3 
hours per ASTM E-814 (UL 1479).   Acceptable Material:  3M Fire Barrier Caulk, Putty, Strip and sheet forms.

D. Cable tray:

1. Provide reusable heat expanding pillow/bags.  Fire stop material must be FM approved and UL 
classified.  Fire seal method must have UL fire rating equal to wall or floor penetrations.  The 
penetration seal must allow future changes such as removal or addition of cables with no damage to 
the integrity of the seal.  The fire stop system shall be UL tested and approved for use with galvanized 
steel and aluminum cable tray.

2. The seal method must provide immediate seal with no cure time.  The penetration seal must be 
unaffected by atmospheric conditions, water exposure or constant high humidity.

3. The fire seal must be installed in strict accordance with the manufacturer’s published instructions.  The 
material must be free of asbestos and shall not emit any toxic fumes.  The containment bag shall be 
constructed of heavy woven fiberglass.  The penetration fire stop system shall be KBS seal bags or 
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approved equal.
4. Alternatively, or as shown on the plans, cable tray shall be stopped short of the fire barrier, and one or 

more pre-assembled fire-rated pathways shall be used.  Pathways shall meet all above requirements 
for cable tray fire stops. 

3.6. TEMPORARY COVERINGS

A. Provide temporary covering over all electrical panels, distribution panelboards, outlet boxes and other 
equipment as required to keep same free from damage due to moisture, plaster, paint, concrete or other 
foreign materials.  Any equipment with finish damaged by moisture, paint, plaster or other foreign materials 
shall be cleaned and refinished as directed by the Architect without additional cost to the Owner.

B. All temporary openings in conduits shall be covered with metal or plastic caps.

3.7. PROTECTIVE COVERS

A. Provide protective wire guards over all wall mounted and ceiling mounted devices subject to damage in areas 
such as gymnasiums, shops and similar occupancies.  

B. Provide lockable covers over thermostats and similar wall mounted devices where items are located in public 
spaces but should not be operable by the general public.

3.8. SLEEVES

A. Provide proper type and size sleeves to General Contractor for electrical ducts, busses, conduits, etc. passing 
through building construction.  Supervise installation to insure proper sleeve location.  Unless indicated or 
approved install no sleeves in structural members.

B. Provide cast iron sleeves extending 1 inch above finished floor where sleeves pass through floors subject to 
flooding such as toilet rooms, bathrooms, equipment rooms and kitchen.  Seal opening between pipe and 
sleeve with Thunderline Corp. Link Seal.

C. Unless specified otherwise provide 18 gauge galvanized sheet metal sleeves through floors and non-bearing 
walls.  Where piping passes through exterior walls, equipment room walls, air plenum walls and walls between 
areas that must be isolated from occupied areas, seal space between sleeves and piping, air or water tight are 
required with Thunderline Corp. Link Seal.

D. Provide O-Z Electrical Manufacturing Co., Inc. Type “FSK” or “WSK” or equivalent thruwall and floor seals 
where conduits pass through concrete foundation walls below grade.

E. Provide Zurn Z-195 or equivalent flashing sleeve through walls and floors with waterproof membrane.  Seal 
annular space between conduit and sleeve with Thunderline Link Seal or O-Z type CSM sealing bushing.

END OF SECTION 260520
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SECTION 260526 – GROUNDING
260526 GROUNDING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. DESCRIPTION OF WORK

A. Provide grounding electrodes, conductors, connections and equipment to provide a solidly grounded electrical 
system.

1.3. STANDARDS

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following:

1. Underwriters Laboratory Standard No. U.L. 467.
2. ANSI C-1 1978.
3. IEEE Standards No. 142-1982, 1100-1992 and No. 80.
4. National Electrical Safety Code.
5. NFPA.

1.4. SUBMITTALS

A. Submit test reports certifying resistance values for buried or driven grounds and water pipe grounds.

PART 2 - PRODUCTS

2.1. MATERIALS

A. Ground Cables: green color coded, insulated, annealed stranded tinned copper wire as indicated on 
Drawings; insulated wire to conform with requirements of Section 16120.

B. Mechanical Connectors: Tin-plated aluminum alloy, UL approved and stamped for use with aluminum or 
copper conductors.

C. Ground Rods:

1. Copper-clad steel fabricated by molten welding process.
2. Diameter: 5/8 Inch. Use 3/4" for rocky soil.
3. Length: 8 feet.

D. Ground Lugs and Connectors for Cable Tray: Tin-plated aluminum alloy suitable for use with aluminum or 
copper conductors.

2.2. GENERAL

A. Grounding systems shall be installed in accordance with the requirements of the local authorities, and subject 
to the approval of the Architect/Engineer.

B. All ground wires and bonding jumpers shall be stranded copper installed in conduit. All ground wires shall be 
without joints and splices over its entire length.

C. The system neutral shall be grounded at the service entrance only, and kept isolated for grounding systems 
throughout the building.

D. Each system of continuous metallic piping and ductwork shall be grounded in accordance with the 
requirements of the National Electrical Code.

E. Mechanical equipment shall be bonded to the building equipment grounding system. This shall include but is 
not limited to, fans, pumps, chillers, etc.

F. PVC conduits and portions of metallic piping and duct systems which are isolated by flexible connections, 
insulated couplings, etc., shall be bonded to the equipment ground with a flexible bonding jumper, or separate 
grounding conductor.

G. Metal raceways, cable trays, cable armor, cable sheath, enclosures, frames, fittings and other metal 
noncurrent-carrying parts that are to serve as grounding conductors shall be effectively bonded where 
necessary to assure electrical continuity and the capacity to conduct safely any fault current likely to be 
imposed on them. Any nonconductive paint, enamel, or similar coating shall be removed at threads, contact 
points, and contact surfaces or be connected by means of fittings so designed as to make such removal 
unnecessary.
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2.3. SEPARATELY DERIVED SYSTEMS

A. Equipment grounding conductors shall be provided for separately derived systems and shall be grounded to 
building steel, cold water pipes, etc., or an alternate grounding means.

2.4. RECEPTACLES

A. Receptacles shall be grounded to the outlet box by means of a bonding jumper between the outlet box and 
the receptacle grounding terminal.

2.5. CONCENTRIC KNOCKOUTS

A. Provide grounding type bushings for conduits terminated through multiple concentric knockouts not fully 
knocked out, on inside of electrical enclosures. Install bonding jumper between ground bushing and enclosure

2.6. TOGGLE SWITCHES

A. Provide grounding clip on each toggle switch. Mount over device mounting strap such that contact is made 
between mounting strap, screw, faceplate and outlet box.

B. Provide devices with ground screw and bond to switch box.

2.7. GROUNDING METHODS

A. The metal frame of the building, where effectively grounded.
B. A metal underground water piping system used for grounding shall be in direct contact with the earth for ten 

feet or more and shall be electrically continuous. Provide bonding jumpers at water meter and at insulated 
joints.

C. Steel reinforcing bars used for grounding shall be encased by at least two inches of concrete, located within 
and near the bottom of a concrete foundation or footing that is in direct contact with the earth. Reinforcing bars 
shall be minimum 1/2 inch diameter and consisting of twenty feet of one or more steel reinforcing bars.

D. All bonding jumpers for the above grounding systems shall be sized in accordance with National Electrical 
Code.

PART 3 - EXECUTION

3.1. INSTALLATION

A. Cold Water Pipe Grounding:

1. Make connection with clamp type fitting; do not damage water pipe.
2. Bond ground conductor and its conduit to water pipe.
3. Install No. 4/0 AWG bonding jumper with ground clamps around water meter.

B. Ground Conductors:

1. Size as shown on Drawings or as required by National Electrical Code. Grounding conductors shall be 
as shown on plans or if not specifically shown shall be no smaller than that required by the NEC.

2. Where ground cables are required, install insulated copper ground conductors in steel conduit, or as 
indicated.

3. Where ground cable is installed in metallic conduit, bond cable to conduit at both ends.
4. Connect ground conductors in cables and in conduit to appropriate ground buses (as in switchgear, 

motor control centers, and distribution panelboards) or directly to metallic enclosure if no ground bus is 
provided.

C. Service Ground

1. Connect system neutral ground and equipment ground system to common ground bus.  
2. Ground secondary services at supply side of each individual secondary disconnecting means and at 

related transformers in accordance with National Electric Code.  
3. Provide each service disconnect enclosure with neutral disconnecting means which interconnects with 

insulated neutral and uninsulated equipment ground sub to establish system common ground point.  
4. Neutral disconnecting links shall be located so that low voltage neutral bar with interior secondary 

neutrals can be isolated from common ground bus and service entrance conductors.

D. Conduit Attachment to Electrical Equipment:

1. Ground conduits to metal framework of electrical equipment with double locknuts or grounding 
bushings and bonding jumpers unless otherwise noted.

2. Install bonding jumpers at all electrical equipment to provide continuous ground return path through 
conduit.

3. Install bonding jumpers across expansion fittings between conduit sections for ground path continuity. 
4. Bond conduits to cable tray where conduit enters or exits tray.
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5. Equipment grounding conductors for branch circuit home runs shown on the drawings shall indicate an 
individual and separate ground conductor for that branch circuit which shall be terminated at the 
branch circuit panelboard, switchboard, or other distribution equipment.  No sharing of equipment 
grounding conductors sized according to the size of the overcurrent device and NEC Table 250-95 
shall be allowed.

6. Required equipment grounding conductors and straps shall be sized in compliance with N.E.C. Table 
250-95.  

7. Equipment grounding conductors shall be provided with green type TW 600 volt insulation.  Related 
feeder and branch circuit grounding conductors shall be connected to ground bus with approved 
pressure connectors.  

8. Provide feeder servicing several panelboards with a continuous grounding conductor connected to 
each related panelboard ground bus.   Installation shall include necessary precautions regarding 
terminations with dissimilar metals.

E. Circuiting

1. Provide low voltage distribution system with a separate green insulated equipment grounding 
conductor for each single or three-phase feeder.  

2. Single phase 120 volt branch circuits for lighting and power shall consist of phase and neutral 
conductors and a green ground conductor installed in common metallic conduit which shall serve as 
grounding conductor.  

3. Provide flexible metallic conduit utilized in conjunction with above single phase branch circuits with 
suitable green insulated grounding conductors connected to approved grounding terminals at each end 
of flexible conduit.  

4. Single phase branch circuit installed in nonmetallic conduits shall be provided with separate grounding 
conductor.  

5. Install grounding conductor in common conduit with related phase and/or neutral conductors. 
6. Where parallel feeders are installed in more than one raceway, each raceway shall have a green 

insulated equipment grounding conductor.

F. Receptacles and Switches:

1. Install bonding jumpers between outlet box and receptacle grounding terminal except where contact 
device or yoke is provided for grounding purposes.

G. Wireways: 

1. Install grounding jumpers for bonding between wireway and other panelboards, conduit, switchgear, 
motor control centers, and at any other point where solid connection would otherwise not provided in 
supporting system to insure continuous ground.

H. Pull Boxes, Junction Boxes and Enclosures:

1. Connect all equipment grounding conductors together and connect to the box.

3.2. FIELD QUALITY CONTROL

A. Resistance Values for System and Equipment Grounds: for each ground rod and ground grid.

1. Acceptable Testing Equipment: Vibroground by Associated Research, Inc.; or Megger Earth Tester by 
James G. Biddle Co.

2. Method: Three (3) electrode fall of potential as prescribed by instrument manufacturer.
3. Drive additional ground rods spaced eight feet apart, if necessary, until total resistance of system is 

measured at five ohms or less.

END OF SECTION 260526
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SECTION 260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes the following:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

B. Related Sections include the following:

1. Division 26 Section "Vibration And Seismic Controls For Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria.

1.3. DEFINITIONS

A. EMT:  Electrical metallic tubing.
B. IMC:  Intermediate metal conduit.
C. RMC:  Rigid metal conduit.

1.4. PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by 
a qualified professional engineer, using performance requirements and design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its 
contents.

C. Design equipment supports capable of supporting combined operating weight of supported equipment and 
connected systems and components.

1.5. QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 
Steel."

B. Comply with NFPA 70.

1.6. COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in 
Division 07 Section "Roof Accessories."

PART 2 PRODUCTS

2.1. SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied 

according to MFMA-4.
4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
5. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and 



Salina Fire Station 4

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529-2

sizes of raceway or cable to be supported.
D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall 
have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables 
supported.  Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized.

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to 
building surfaces include the following:

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, 
steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building 
materials where used.

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

i. Hilti Inc.
ii. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
iii. MKT Fastening, LLC.
iv. Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] steel, for use in hardened portland 
cement concrete with tension, shear, and pullout capacities appropriate for supported loads and 
building materials in which used.

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

i. Cooper B-Line, Inc.; a division of Cooper Industries.
ii. Empire Tool and Manufacturing Co., Inc.
iii. Hilti Inc.
iv. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
v. MKT Fastening, LLC.

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; 
complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural 
element.

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
6. Toggle Bolts:  All-steel springhead type.
7. Hanger Rods:  Threaded steel.

2.2. FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported 
equipment.

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.

PART 3 EXECUTION

3.1. APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter.

B. Support raceways at intervals no greater than ten (10) feet and with one support within three (3) feet of each 
coupling, box, fitting, or outlet box. Provide one support within three (3) feet of each elbow or bend.

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and 
RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.

D. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized 
so capacity can be increased by at least 20 percent in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports.

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and 
smaller raceways serving branch circuits and communication systems above suspended ceilings and for 
fastening raceways to trapeze supports.

F. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter.

G. Use one or two-hole saddle-type clamps where single conduits are exposed below 6’-0” AFF.
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3.2. SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be 

adequate to carry present and future static loads within specified loading limits.  Minimum static design load 
used for strength determination shall be weight of supported components plus 200 lb.

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical 
items and their supports to building structural elements by the following methods unless otherwise indicated 
by code:

1. To Wood:  Fasten with lag screws or through bolts.
2. To New Concrete:  Bolt to concrete inserts.
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on 

solid masonry units.
4. To Existing Concrete:  Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and 

nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for 
anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick.

6. To Steel:

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts
b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69
c. Spring-tension clamps].

7. To Light Steel:  Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, 

disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on 
slotted-channel racks attached to substrate.

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

3.3. INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal 
supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support 
and anchor electrical materials and equipment.

C. Field Welding:  Comply with AWS D1.1/D1.1M.

3.4. CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than 
supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement 
requirements are specified in Division 03."

C. Anchor equipment to concrete base.

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

END OF SECTION 260529
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SECTION 260548 – VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
260548 VIBRATION AND SEISMIC CONTROLS FOR Electrical SYSTEMS

PART 1 GENERAL

1.1. RELATED DOCUMENTS

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

1.2. SUMMARY

A. This Section includes the following:

1. Isolation pads.
2. Spring isolators.
3. Restrained spring isolators.
4. Channel support systems.
5. Restraint cables.
6. Hanger rod stiffeners.
7. Anchorage bushings and washers.

B. Related Sections include the following:

1. 260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
2. 262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS
3. 263213 – ENGINE GENERATORS
4. 263600 – TRANSFER SWITCHES

1.3. DEFINITIONS

A. The IBC:  International Building Code.
B. ICC-ES:  ICC-Evaluation Service.

1.4. PERFORMANCE REQUIREMENTS

A. Protect all components and systems in accordance with ASCE 7.

1. Exceptions:

a. Components/Systems with an importance factor of 1.0 (see below).

2. Equipment shall be provided with a seismic certification in accordance with ASCE 7.

B. Seismic-Restraint Loading:

1. Site Data:

a. Site Class as Defined in the IBC:  D
b. Design Spectral Response Acceleration at Short Periods (0.2 Second):  0.107.
c. Design Spectral Response Acceleration at 1-Second Period:  0.11.

2. Project Classifications:

a. Building Risk Category:  IV.
b. Seismic Design Category:  C

C. Component Factors:

1. A Component Importance Factor of 1.0 shall be used for all equipment and systems unless listed 
below.

2. A Component Importance Factor of 1.5 shall be used for the following:

a. All components of the Electrical and Lighting Systems – including, but not limited to, the 
following:

i. Electrical Equipment and Distribution System
ii. Standby Generator and Transfer Switch
iii. Lighting System

3. Component Response Modification Factor:  As determined in ASCE 7.
4. Component Amplification Factor:  As determined in ASCE 7.
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1.5. SUBMITTALS

A. Product Data:  For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of 

seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated 
strength in tension and shear as evaluated by an evaluation service member of ICC-ES or an 
agency acceptable to authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with requirements.

3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined loads.

B. Delegated-Design Submittal:  For seismic-restraint details indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and operation, 
seismic forces required to select vibration isolators and seismic restraints.

a. Coordinate design calculations with wind-load calculations required for equipment mounted 
outdoors.  Comply with requirements in other Division 26 Sections for equipment mounted 
outdoors.

2. Indicate materials and dimensions and identify hardware, including attachment and anchorage devices.
3. Field-fabricated supports.

C. Coordination Drawings:  Show coordination of seismic bracing for electrical components with other systems 
and equipment in the vicinity, including other supports and seismic restraints.

D. Welding certificates.
E. Qualification Data:  For professional engineer and testing agency.

1.6. QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the 
testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 

Steel."
D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage 

preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency 
acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings based on 
independent testing are preferred to ratings based on calculations.  If preapproved ratings are not available, 
submittals based on independent testing are preferred.  Calculations (including combining shear and tensile 
loads) to support seismic-restraint designs must be signed and sealed by a qualified professional engineer.

E. Comply with NFPA 70.

PART 2 PRODUCTS

2.1. VIBRATION ISOLATORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Ace Mountings Co., Inc.
2. Amber/Booth Company, Inc.
3. California Dynamics Corporation.
4. Isolation Technology, Inc.
5. Kinetics Noise Control.
6. Mason Industries.
7. Vibration Eliminator Co., Inc.
8. Vibration Isolation.
9. Vibration Mountings & Controls, Inc.

B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with 
a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of 
supported equipment.

1. Resilient Material:  Oil- and water-resistant neoprene.
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C. Spring Isolators:  Freestanding, laterally stable, open-spring isolators.

1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated 
load.

2. Minimum Additional Travel:  50 percent of the required deflection at rated load.
3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure.
5. Baseplates:  Factory drilled for bolting to structure and bonded to 1/4-inch thick, rubber isolator pad 

attached to baseplate underside.  Baseplates shall limit floor load to 500 psig.
6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten and 

level equipment.

D. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight being 
removed; factory-drilled baseplate bonded to 1/4-inch- thick, neoprene or rubber isolator pad attached 
to baseplate underside; and adjustable equipment mounting and leveling bolt that acts as blocking 
during installation.

2. Restraint:  Seismic or limit-stop as required for equipment and authorities having jurisdiction.
3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated 

load.
4. Minimum Additional Travel:  50 percent of the required deflection at rated load.
5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure.

2.2. SEISMIC-RESTRAINT DEVICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Amber/Booth Company, Inc.
2. California Dynamics Corporation.
3. Cooper B-Line, Inc.; a division of Cooper Industries.
4. Hilti Inc.
5. Loos & Co.; Seismic Earthquake Division.
6. Mason Industries.
7. TOLCO Incorporated; a brand of NIBCO INC.
8. Unistrut; Tyco International, Ltd.

B. General Requirements for Restraint Components:  Rated strengths, features, and application requirements 
shall be as defined in reports by an evaluation service member of ICC-ES or an agency acceptable to 
authorities having jurisdiction.

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall 
be at least four times the maximum seismic forces to which they will be subjected.

C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels 
with accessories for attachment to braced component at one end and to building structure at the other end 
and other matching components and with corrosion-resistant coating; and rated in tension, compression, and 
torsion forces.

D. Restraint Cables:  ASTM A 492 stainless-steel cables with end connections made of steel assemblies with 
thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two 
clamping bolts for cable engagement.

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections or 
Reinforcing steel angle clamped to hanger rod.  Do not weld stiffeners to rods.

F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, 
and matched to type and size of anchors and studs.

G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel 
sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.

H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat 
washer face.

I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior 
applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and 
as tested according to ASTM E 488.  Minimum length of eight times diameter.

J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based 
resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with 
zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with 
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strength required for anchor and as tested according to ASTM E 488.

2.3. FACTORY FINISHES

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.

PART 3 EXECUTION

3.1. EXAMINATION

A. Examine areas and equipment to receive seismic-control devices for compliance with requirements for 
installation tolerances and other conditions affecting performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2. APPLICATIONS

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for 
application by an evaluation service member of ICC-ES or an agency acceptable to authorities having 
jurisdiction].

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive 
them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static and seismic loads within specified loading limits.

3.3. SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Equipment and Hanger Restraints:

1. Install restrained isolators on electrical equipment.
2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and 

adjacent surface exceeds 0.125 inch.
3. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES 

or an agency acceptable to authorities having jurisdiction providing required submittals for component.

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media 
where equipment or equipment-mounting channels are attached to wall.

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of 
beams, at upper truss chords of bar joists, or at concrete members.

D. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do 
not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural 
engineer if reinforcing steel or other embedded items are encountered during drilling.  Locate and 
avoid prestressed tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 
strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors 
shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of 
adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the 
surface in such a manner as to avoid introduction of air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

3.4. ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross 
seismic joints, where adjacent sections or branches are supported by different structural elements, and where 
they terminate with connection to equipment that is anchored to a different structural element from the one 
supporting them as they approach equipment.

3.5. FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
B. Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities 
having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained 
component (unless postconnection testing has been approved), and with at least seven days' advance 
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notice.
3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-

spreading members.
4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
5. Test to 90 percent of rated proof load of device.
6. Measure isolator restraint clearance.
7. Measure isolator deflection.
8. Verify snubber minimum clearances.

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

3.6. ADJUSTING

A. Adjust isolators after isolated equipment is at operating weight.
B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After 

equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
C. Adjust active height of spring isolators.
D. Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 260548
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SECTION 260550 – RACEWAYS AND BOXES
260550 RACEWAYS AND BOXES

PART 1 - GENERAL

1.1. RELATED DOCUMENTS 

A. Reference Section 260500.  
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section.

1.2. DESCRIPTION OF WORK

A. Provide complete raceways systems, boxes and fittings for all required electrical systems.

1.3. STANDARDS

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following:

1. Rigid Steel Conduit

a. U.L. Standard UL-6
b. A.N.S.I. C80-1
c. Federal Specification WW-C-581E

2. Intermediate Metallic Conduit

a. U.L. Standard UL-1242
b. Federal Specification WW-C-581E

3. Electrical Metallic Tubing

a. U.L. Standard UL-797
b. A.N.S.I. C80-3
c. Federal Specification WW-C-563

4. Flexible Steel Conduit

a. U.L. Standard UL-1

5. Liquid Tight Flexible Conduit

a. U.L. Standard UL-360

6. Non-Metallic Conduit

a. U.L. Standard UL-651
b. A.N.S.I. Standard F512
c. N.E.M.A. Standard TC-2
d. Federal Specifications GSA-FSS and W-C-1094-A

7. Wireways and Auxiliary Gutters

a. U.L. Standard UL-870

8. Rigid Aluminum Conduit

a. A.N.S.I. C80.5

1.4. SUBMITTALS

A. Provide manufacturer's catalog cuts of fittings.
B. Where wireways and/or auxiliary gutters are employed full erection drawings must be submitted. Drawings to 

include plan views, elevations, size of wireways, type and quantity of conductors proposed to be installed 
therein, etc.

C. Indicate duct banks or multi-trade coordinated shop drawings.
D. Submit shop drawings or catalog descriptive data on boxes exceeding twenty-four (24")inches for any one 

dimension.
E. Submit shop drawings or catalog descriptive for floor boxes and accessories.
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PART 2 - PRODUCTS

2.1. RACEWAY TYPES

A. Standard Threaded Rigid Steel Conduit.

1. Rigid conduit heavy wall galvanized.
2. Threaded type fittings: "Erickson" couplings where threaded cannot be used.

B. Intermediate Metallic Conduit

1. Light weight rigid steel conduit.
2. Threaded type fittings: "Erickson" couplings where threaded cannot be used.

C. Electrical Metallic Tubing

1. Continuous, seamless tubing, galvanized or sheradized on the exterior, coated on the interior with a 
smooth hard finish of lacquer, varnish, or enamel.

2. Couplings and connectors:

a. Indoor and two (2") inches in size and smaller, shall be steel set-screw type fittings.
b. 2-1/2 inch size and larger must employ steel compression gland fittings.
c. Outdoor shall be raintight steel compression gland fittings.

3. Indent type fittings shall not be used.
4. All connectors shall have insulated throat.
5. Where installed in slab or concrete work, provide approved concrete tight fittings.

D. Flexible Steel Conduit

1. Single strip, continuous, flexible interlocked, double-wrapped steel, galvanized inside and outside, 
forming smooth internal wiring channel.

2. Maximum length: (six 6) feet.
3. Each section of raceway must contain an equipment grounding wire bonded at each end and sized as 

required. Provide connectors with insulating bushings.
4. Steel squeeze-type or steel set screw type fittings.

E. Liquid Tight Flexible Electrical Conduit

1. Same as flexible steel conduit except with tough, insert water-tight plastic outer jacket.
2. Cast malleable iron body and gland nut, cadmium plated with one-piece brass grounding bushings 

which thread to interior of conduit. Spiral molded vinyl sealing ring between gland nut and bushing and 
nylon insulated throat.

F. Non-Metallic Raceway

1. Composed of polyvinyl chloride suitable for 90 degrees C. Provide rigid polyvinyl chloride (PVC) type 
EPC 40 heavy wall plastic conduit meeting current NEMA Standard TC-2.  Conduit shall be listed UL 
651 for underground and exposed use.

2. Raceway, fittings, and cement must be produced by the same manufacturer who must have had a 
minimum of ten (10) years experience in manufacturing the products.

3. Materials must have a tensile strength of 7,000-7,200 psi at 73.4 degrees F., flexural strength of 
12,000 psi and compressive strength of 9,000 psi.

4. All joints shall be solvent cemented in accordance with the recommendations of the manufacturer.

G. Wireways and Auxiliary Gutters

1. Painted steel or galvanized steel.
2. Of sizes and shapes indicated on the Drawings and as required.
3. Provide all necessary elbows, tees, connectors, adapters, etc.
4. Wire retainers not less than twelve (12") inches on center.

H. Duct Banks

1. Provide duct banks and concrete encasements for both interior and exterior work as indicated on the 
Drawings and for all circuits in excess of 600 volts and as otherwise indicated.

2. Concrete shall be minimum fc = 3,000 pounds per square inch.
3. Support raceways installed in duct banks every five (5) feet to assure correct alignment.
4. Terminate raceways with flared bells to enable ease of pulling cable and to eliminate stress on the 
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cable. Free bells and raceway terminations of burrs and rough edges.
5. Provide concrete markers at grade where duct banks are stubbed out for future use.
6. Install utility duct banks not less than thirty (30") inches below grade top elevation.
7. Provide rigid steel elbows for vertical risers.
8. Provide vinyl tracer ribbon twelve (12") inches above each duct bank buried in backfill.

I. Aluminum Conduit

1. Do not use aluminum conduit unless specifically indicated on the drawings for special purposes.

2.2. LOCKNUTS AND BUSHINGS

A. Locknuts shall be steel. Die cast locknuts shall not be used.
B. All bushings shall be insulated. Use nylon insulated metallic bushings for sizes 1" and larger. Plastic bushings 

may be used in 1/2" and 3/4" sizes.

2.3. OUTLET, JUNCTION, AND PULL BOXES

A. Cast Type Conduit Boxes, Outlet Bodies and Fittings

1. Provide surface mounted outlet and junction boxes, in indoor locations, where exposed to moisture and 
in outdoor locations.

2. Use Ferrous Alloy boxes and conduit bodies with Rigid Steel or IMC.
3. Use Ferrous Alloy or cast aluminum boxes and conduit bodies with Electrical Metallic Tubing.
4. Covers: Cast or sheet metal unless otherwise required.
5. Tapered threads for hubs.

B. Galvanized Pressed Steel Outlet Boxes

1. General

a. Pressed steel, galvanized or cadmium-plated, minimum of four (4") inches, octagonal or 
square, with galvanized cover or extension ring as required.

2. Concrete Box

a. Four (4") inch octagon with a removable backplate and 3/8" fixture stud, if required. Depth of 
box shall allow for a minimum of one (1") inch of concrete to be poured above the backplate.

3. Switch and Receptacle Box, Indoors

a. Nominal four (4") inches square, 1-1/2" or 2-1/2" deep as required, with raised cover unless 
otherwise indicated on drawings. Gangable boxes shall not be used.

4. Data/Telephone outlet box, Indoors

a. Nominal four (4") inches square, 2-1/2" deep, with raised cover unless otherwise indicated on 
drawings. Gangable boxes shall not be used.

5. Lighting Fixture Box

a. Four (4") inch octagon with 3/8" fixture stud.
b. For suspended ceiling work, four (4") inch octagon with removable backplate where required, 

and two (2) parallel bars for securing to the cross-furring channels and extend flexible conduit 
to each fixture.

6. Plug any open knockouts not utilized.

C. Sheet Steel Boxes Indoors

1. No. 12 USS gauge sheet steel for boxes with maximum side less than forty (40") inches, and maximum 
area not exceeding 1,000 square inches; riveted or welded 3/4 inch flanges at exterior corners.

2. No. 10 USS gauge sheet steel for boxes with maximum side forty (40") to sixty (60") inches, and 
maximum area 1,000 to 1,500 square inches; riveted or welded 3/4 inch flanges at exterior corners.

3. No. 10 USS gauge sheet steel riveted or welded to 1-1/2 by 1-1/2" by 1/4" welded angle iron 
framework for boxes with a maximum side exceeding sixty (60") inches and more than 1,500 square 
inches in area.

4. Covers

a. Same gauge steel as box.
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b. Subdivided single covers so no section of cover exceeds fifty (50) pounds.
c. Machine bolts, machine screws threaded into tapped holes, or sheet metal screws as 

required; maximum spacing twelve (12") inches.

5. Paint

a. Rust inhibiting primer; ANSI No. 61 light gray finish coat.

6. Where size of box is not indicated, size to permit pulling, racking and splicing of cables.
7. For Boxes over 600 Volts

a. Provide insulated cable supports and removable steel barriers to isolate each feeder. Stencil 
cable voltage class in red letters on the front cover of the box.

b. Braze a ground connector suitable for copper cables to the inside of the box.

D. Pull and Splice Boxes, Outdoors

1. Aluminum reinforced, with removable covers secured by brass machine screws.
2. Where size of box is not indicated, size to permit pulling, racking, and splicing of the cables.
3. Braze a ground connector suitable for copper cables to the inside of the box.

E. Junction Box, Sidewalk Type

1. Cast iron, hot-dipped galvanized with threaded conduit entrance hubs, flanged, reinforced checkered 
cover, gasketed with pry bar slots and countersunk stainless steel screws.

F. Floor Boxes

1. General

a. Class I, water-tight, normal depth cast iron construction Type I, fully adjustable, for use in 
concrete.

b. Single Gang Round type.
c. Multiple Gang or Combination.

i. Rectangular type partitions for separating power from communication sections.

2. Floor Box Covers

a. Rugged construction, impervious to cleaning detergents.
b. Compatible with floor covering.
c. Brass or bronze for flush lid mounting with devices below floor level.  Lid shall have hinged or 

guarded openings for wires to route through the closed lid.
d. Providing continuous ground path to box.
e. Provide carpet flange in carpeted areas.

PART 3 - EXECUTION

3.1. APPLICATION OF RACEWAYS

A. The following applications must be adhered to except as otherwise required by Code.  Raceways not 
conforming to this listing must be removed by this Contractor and replaced with the specified material at this 
Contractors expense.

1. Rigid Steel - Application: Where exposed to mechanical injury, where specifically required, exterior 
exposed locations, and where required by codes and for all circuits in excess of 600 volts.

2. I.M.C. - Application: Same as standard threaded rigid steel conduit.
3. E.M.T. - Applications: Use in every instance except where another material is specified. EMT shall not 

be used underground or in slab on grade.
4. Flexible Steel - Applications: Use in dry areas for connections to lighting fixtures in hung ceilings, 

connections to equipment installed in removable panels of hung ceilings at bus duct takeoffs, at all 
transformer or equipment raceway connections where sound and vibration isolation is required.

5. Liquid-Tight Flexible Conduit - Applications: Use in areas subject to moisture where flexible steel is 
unacceptable at connections to all motors, and all raised floor areas.

6. Non-Metallic Conduit - Application: Schedule 40 - Where specifically indicated on the drawings and for 
raceways in slab or below grade. All bends shall be made with steel elbows and wrapped unless the 
bend is encased in concrete.
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7. Wireways and Auxiliary Gutters - Application: Where indicated on the Drawings and as otherwise 
specifically approved.

3.2. RACEWAY SYSTEMS IN GENERAL

A. Provide raceways for all wiring systems, including security, data transmission, paging, low voltage et. al. 
277/480 volt wiring shall be kept independent of 120/208 volt wiring. Emergency system wiring shall be kept 
independent of the normal system wiring. Where non-metallic raceways are utilized, provide sizes as required 
with the grounding conductor considered as an insulated additional conductor. Wiring of each type and system 
must be installed in separate raceways.

B. Install capped bushings on raceways as soon as installed and remove only when wires are pulled. Securely 
tie embedded raceway in place prior to embedment. Lay out the work in advance to avoid excessive 
concentrations of multiple raceway runs.

C. Locate raceways so that the strength of structural members is unaffected and they do not conflict with the 
services of other trades. Install one (1") inch or larger raceways, in or through structural members (beams, 
slabs, etc.) only when and in the manner accepted by the Architect/Engineer. Draw up couplings and fittings 
full and tight.

D. Install no conduits or other raceways sized smaller than permitted in applicable NEC Tables.  Where conduit 
sizes shown on drawings are smaller than permitted by code, Contractor shall include cost for proper size 
conduit in his base bid.  In no case reduce conduit sizes indicated on drawings or specified without written 
approval of Architect-Engineer.  Minimum conduit size shall be 3/4”.

E. Above-grade raceways to comply with the following:

1. Install raceways concealed except at surface cabinets and for motor and equipment connection in 
electrical and mechanical rooms. Install a minimum of six (6") inches from flues, steam pipes, or other 
heated lines. Provide flashing and counter-flashing for waterproofing of raceways, outlets, fittings, etc., 
which penetrate the roof. Route exposed raceways parallel or perpendicular to building lines with right-
angle turns and symmetrical bends. Run concealed raceways in a direct line and, where possible, with 
long sweep bends and offsets. Provide sleeves in forms for new concrete walls, floor slabs, and 
partitions for passage of raceways. Waterproof sleeved raceways where required.

2. Raceways shall not be run on roofs or exposed on the outside of the buildings unless specifically noted 
as exposed on the drawings or approved by the Architect/Engineer.

3. Provide raceway expansion joints for exposed and concealed raceways with necessary bonding 
conductor at building expansion joints and between buildings or structures and where required to 
compensate for raceway or building thermal expansion and contraction. Provide expansion fittings 
every 200 feet on outdoor conduit.

4. Provide one (1) empty 3/4 inch raceway for each three (3) spare unused poles or spaces of each flush-
mounted panelboard. Terminate empty 3/4 inch conduit in a junction box, which after completion, is 
accessible to facilitate future branch circuit extension. 

5. Provide raceway installation (with appropriate seal-offs, explosion-proof fittings, etc.) in special 
occupancy area, as required. Provide conduit seal-offs where portions of an interior raceway system 
pass through walls, ceiling, or floors which separate adjacent rooms having substantially different 
maintained temperatures, as in refrigeration or cold storage rooms. 

6. Provide pull string in spare or empty raceways. Allow five (5) feet of slack at each end and in each pull 
box. Tie each end of the string to a washer or equivalent that does not fit into the conduit. Tag both 
ends of string denoting opposite end termination location.

F. Below Grade

1. Below grade raceways to comply to the following:

a. Do not penetrate waterproof membranes unless proper seal is provided.

2. Protect steel raceway in earth or fill with two (2) coats of asphalt base paint. Touch up abrasions and 
wrench marks after conduit is in place.

3. In lieu of the above, protect steel raceways with a minimum of ten (10) mil tape approved for the 
purpose and overlapped a minimum of one-half tape width to provide a minimum twenty (20) mil 
thickness.

G. No raceway may be installed in a concrete slab or members except with the permission of the Structural 
Engineer and with the written consent of the Owner.

1. Conduits embedded in structural concrete slabs shall have an outside diameter less than one third of 
the thickness of the concrete slab and shall be installed entirely within the center one third of the 
concrete slab. 
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2. Raceways embedded in concrete slabs shall be spaced not less than eight (8") inches on centers and 
as widely spaced as possible where they converge at panels or junction boxes.

3. In no case will installation of raceways be permitted to interfere with the proper placement of principal 
reinforcement. 

4. Raceways running parallel to slab supports, such as beams, columns, and structural walls, shall be 
installed not less than twelve (12") inches from such supporting elements.

5. To prevent displacement during concrete pour of lift slab, saddle supports for conduit, outlet boxes, 
junction boxes, inserts, etc., shall be secured with suitable adhesives.

H. Non-metallic raceway installation shall conform to the following:

1. All joints are to be made by the solvent cementing method using the material recommended by the 
raceway manufacturer. To insure good joints, components shall be cleaned prior to assembly. 

2. Raceway cut-offs shall be square and made by handsaw or other approved means which does not 
deform the conduit. Raceway shall be reamed prior to solvent cementing to couplings, adapters, or 
fittings.

3. Electrical devices which are served by PVC raceways shall be grounded by means of a ground wire 
pulled in the raceway.

4. Bends shall be made by methods that do not deform or damage the conduit. The radii of field bends 
shall not be less than those established by the N.E.C.

5. Raceway expansion fittings shall be provided where necessary. The position of the expansion fitting 
shall be adjusted proportional to the temperature at installation.

6. Raceway supports shall be installed, in such a manner, to allow the PVC conduit to slide through the 
supports as the temperature changes.

7. Elbows must be galvanized rigid steel, intermediate metallic conduit or concrete encased. Plastic 
conduit may only be used for exterior underground applications or circuits beneath slabs on grade.  
Provide galvanized rigid steel (GRS) radius bends and risers as conduits rise above grade or above 
floor slab.

8. Provide exterior underground conduit with metal detection strip.
9. Provide matching plastic fittings.  Fittings shall meet the same standards and specifications as the 

conduit on which it is installed.
10. Joining and bending of conduit and installation of fittings shall be done only by methods recommended.
11. Provide conduit support spacing as recommended for the highest ambient temperature expected.
12. Provide interlocking conduit spacers for multiple runs of underground conduits installed in same trench.
13. Provide expansion couplings on long runs regardless of ambient temperatures.  Determine amount of 

conduit expansion and contraction from published charts or tables.
14. Test workmanship by conducting a low-pressure air (3.0-5.0 psi) test after system is installed and 

cemented joints are set.  Plug and block ends to prevent movement prior to pressurization.  Check for 
leaks at all joints with a soap solution.  Even low-pressure air can cause high thrust loads and caution 
must be observed.  The test shall be observed by the architect, engineer or owner’s representative, 
prior to backfill.  All below grade conduit that could potentially drain water into electrical equipment (ie. 
Main electrical service located in basement below utility transformer) must be watertight.    

I. Raceways in hung ceiling shall be run on and secured to slab or primary structural members of ceiling, not to 
lathing channels or T-bars, Z-bars, or other elements which are the direct supports of the ceiling panels. 
Secure conduit firmly to steel by clips and fittings designed for that purpose. Install as high as possible, but not 
less than 1'-0" above hung ceilings. 

J. Exposed raceways shall be run parallel or at right angles with building lines. Secure raceway clamps or 
supports to masonry materials by toggle bolts, expansion bolts, or steel inserts. Install raceway on steel 
construction with approved clamps which do not depend on friction or set screw pressure alone.

K. Clear raceway of all obstructions and dirt prior to pulling in wires or cables. This shall be done with ball 
mandrel (diameter approximately 85% of conduit inside diameter) followed by close fitting wire brush and wad 
of felt, or similar material. This assembly may be pulled in together with, but ahead of, the cable being 
installed. All empty raceways shall be similarly cleaned. Clear any raceway which rejects ball mandrel.

L. Support raceways at intervals no greater than ten (10) feet and with one support within three (3) feet of each 
coupling, box, fitting, or outlet box. Provide one support within three (3) feet of each elbow or bend.

3.3. OUTLET, JUNCTION, AND PULLBOXES

A. Provide outlet, junction, and pullboxes as indicated on the drawings and as required for the complete 
installation of the various electrical systems, and to facilitate proper pulling of wires and cables. J-boxes and 
pullboxes shall be sized per electrical code minimum. Boxes on empty conduit systems shall be sized as if 
containing conductors of #4 AWG.
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B. Install boxes and covers for wiring devices so that the wiring devices will be installed with a vertical orientation 
unless otherwise noted on the drawings.

C. The exact location of outlets and equipment is governed by structural conditions and obstructions, or other 
equipment items. When necessary, relocate outlets so that when fixtures or equipment are installed, they will 
be symmetrically located according to the room layout and will not interfere with other work or equipment. 
Verify final location of outlets, panels equipment, etc., with Architect.

D. Back-to-back outlets in the same wall, or "thru-wall" type boxes not permitted. Provide twelve (12") inch 
(minimum) spacing for outlets shown on opposite sides of a common wall to minimize sound transmission. 

E. Provide twenty four (24") inch (minimum) horizontal spacing for outlets shown on opposite sides of a fire rated 
wall and provide listed fire putty pads around the each box to maintain fire rating. 

F. Fit outlet boxes in finished ceilings or walls with appropriate covers, set flush with the finished surface. Where 
more than one switch or device is located at one point, use gang boxes and covers unless otherwise 
indicated. Sectional switch boxes or utility boxes will not be permitted. Provide Series "GW" (Steel City) tile 
box, or as accepted, or a four (4") inch square box with tile ring in masonry walls, which will not be plastered 
or furred. Where drywall material is utilized, provide plaster ring. Provide outlet boxes of the type and size 
suitable for the specific application. Where outlet boxes contain two (2) or more 277 volt devices, or where 
devices occur of different applied voltages, or where normal and emergency devices occur in same box, 
provide suitable barrier.

G. Install top of switch outlet boxes 48” above floor unless otherwise called for or required by wainscot, counter, 
etc.  Install bottom of receptacle outlet boxes 16” above floor unless otherwise called for on drawings.  Adjust 
mounting heights to nearest masonry joint for minimum cutting in case of flush outlets.

H. Install all wall mounted switch and receptacle boxes with bracing between two adjacent studs where rigid 
conduit is not used for circuiting.  Box and receptacle shall not deflect on operation or insertion of plugs.

I. Pull Box Spacing

1. Provide pull boxes so no individual conduit run contains more than the equivalent of four (4) quarter 
bends (360 degrees total).

2. Conduit Sizes 1-1/4" and Larger.

a. Provide boxes to prevent cable or wire from being excessively twisted, stretched, or flexed 
during installation.

b. Provide boxes for medium voltage cables so that maximum pulling tensions do not exceed 
cable manufacturer's recommendations.

c. Provide support racks for boxes with multiple sets of conductors do not rest on any metal 
work inside box.

3. Conduit Sizes one (1") inch and smaller, low voltage wire and cable (maximum distances)

a. 200 feet straight runs.
b. 150 feet runs with one 90 degree bend or equivalent.
c. 125 feet runs with two 90 degree bends or equivalent.
d. 100 feet runs with three or four 90 degree bends or equivalent.

J. Floor Boxes

1. Prior to Concrete Pour

a. Firmly support boxes.
b. Adjust leveling screws to insure box covers are flush with finished floor.
c. Plug unused opening with proper fittings and seal joints with compound for exclusion of 

concrete and moisture.

2. After Concrete Pour

a. As soon as traffic is permitted on slab, remove any accumulation of water and foreign matter 
to avoid corrosion and rust.

b. Insure covers are flush with finished floor.
c. Install cover plates and accessories after floor finishing materials have been installed.

END OF SECTION 260533
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SECTION 260553 – ELECTRICAL IDENTIFICATION
260553 ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. DESCRIPTION OF WORK

A. A. Provide identification on all equipment, raceways, boxes and conductors.

PART 2 - PRODUCTS

2.1. NAMEPLATES

A. Nameplates shall be lamacoid plates with engraved upper-case letters and beveled edges.
B. Color:

1. Normal-power equipment shall have white nameplates with black letters, enclosed by a black border.
2. Equipment fed from the emergency electrical system, or otherwise designated on the plans for 

emergency use, shall have red nameplates with white letters, enclosed by a white border.
3. Equipment designated as clean/isolated ground power shall have orange nameplates with black 

letters, enclosed by black border.
4. Nameplates for short circuit ratings and calculations shall be yellow with black letters, enclosed by 

black border.

C. All nameplates shall be engraved and must be secured with rivets, brass or cadmium plate screws. The use of 
Dymo tape or the like is unacceptable.

D. Nameplate inscriptions shall bear the name and number of equipment to which they are attached as indicated 
on the Drawings. The engineer reserves the right to make modifications in the inscriptions as necessary.

2.2. CABLE TAGS AND WIRE IDENTIFICATION LABELS

A. Cable tags shall be flameproof secured with nylon ties.
B. Wire markers shall be preprinted cloth tape type or approved equivalent.

2.3. IDENTIFICATION LABELS

A. Acceptable Manufacturers

1. W.H. Brady Company (Style A)
2. Thomas & Betts Company (T&B), Style A.
3. Seaton

B. Plasticized Cloth

1. Non-conductive.
2. Waterproof.
3. Capable of withstanding continuous temperatures of 235 degrees F and intermittent temperatures to 

300 degrees F.
4. Overcoating for protection against oil, solvents, chemicals, moisture, abrasion and dirt.

C. Heavy, thermo-resistant industrial grade adhesive, for adhesion of label to any surface without curling, peeling 
or falling off.

D. Label Designations, Nominal System Voltages Applied to the covers of all medium and low voltage pull, splice 
and junction boxes.

E. Machine printed.

PART 3 - EXECUTION

3.1. INSTALLATION

A. Service Entrance Equipment

1. Where electrical equipment (switchboard, panelboard, disconnect switch, etc.) is installed as service 
entrance equipment, contractor shall furnish and install a nameplate listing the following:

2. Equipment Short-Circuit Current Rating in amperes (RMS SYM), as indicated on the drawings.
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3. Whether or not the equipment is fully or series-rated.
4. Available Fault Current in amperes

a. Contractor shall perform available fault current calculation (as outlined in Section 260520) to 
obtain available fault at Service Equipment.

5. Date fault current calculations were performed.
6. Example:

 

B. Switchboards or Service Equipment

1. Furnish and install a nameplate for each switchboard or service equipment.  Nameplate shall be 
engraved with the following information:

a. Top Line: Equipment identification as indicated on the Drawings.
b. Middle Line: Specific device or equipment where feeder originates.
c. Bottom Line: Equipment voltage, size, and phase as indicated on the drawings.
d. Example:

 
2. Nameplate shall be mounted at the top of the incoming section.
3. Provide on each main switch an identifying nameplate. Where multiple mains are employed each 

switch shall be numbered. Inscription shall be "MAIN SWITCH" or "MAIN SWITCH NO. 1" et al.

C. Panelboards and Load Centers.

1. Furnish and install a nameplate for each panelboard and load center.  Nameplate shall be engraved 
with the following information:

a. Top Line: Equipment identification as indicated on the Drawings.
b. Middle Line: Specific device or equipment where feeder originates.
c. Bottom Line: Equipment voltage, size, and phase as indicated on the drawings.
d. Example:

 
2. Nameplate shall be mounted at the top of the panel.
3. After installations are complete, provide and mount under sturdy transparent shield in the directory 

frame of each panel door, a neat, accurate, and carefully typed directory properly identifying the 
lighting, receptacles, outlets, and equipment each overcurrent device controls.

a. Include on directory the panel or load center identification, the cable and raceway size of 
panel feeder, and the feeder origination point.

D. Disconnect Switches.

1. Furnish and install a nameplate for each disconnect switch engraved with the equipment designation 
which the disconnect serves.

E. Motor Controllers.

1. Furnish and install a nameplate for each motor controller or combination motor controller for both 
individual motor controllers and those in a motor control center. Engraving must indicate the motor 
served and the type of service (e.g., AC-8-1st floor supply, EF-2 electric closet exhaust.)

EQUIPMENT FULLY-RATED AT 65,000 AMPERES RMS SYM
AVAILABLE FAULT CURRENT: 61,603 AMPERES

DATE CALCULATED: 12/06/2011

SWITCHBOARD SWDP1
FED FROM UTILITY COMPANY TRANSFORMER

208/120V, 1200A, 3-PHASE

PANELBOARD LN1
FED FROM SWITCHBOARD SWDP1 IN ROOM #332

208/120V, 200A, 3-PHASE
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F. Feeder Switches.

1. Furnish and install for each feeder switch including, but not limited to those in switchboards, switch and 
fuse panelboards, take-offs at bus ducts, motor control centers, multiple meter centers, etc., two (2) 
nameplates as follows: 

a. The first nameplate must be white background with red lettering. Engrave with the words 
"REPLACE ONLY WITH ______ FUSE." Engrave with proper fuse trade name and ampere 
rating (i.e. Bussman LPS-R 100).

b. The second nameplate shall indicate the load served, the size and type of cable and raceway 
example:

i. LP-4, LP-5, LP-6
ii. 4#500 KCMILS-THW-CU-3-1/2"C

G. Remote Smoke Detector Lamps and Test Stations.

1. Furnish and install a nameplate on each remote smoke detector lamp and/or test station.
2. Engraving must indicate the location of the device to which the lamp is connected, as approved by the 

Engineer.

H. Switches.

1. Furnish and install an engraved nameplate for each switch, controlling loads that are not local to the 
switch. Engraving shall be as directed by the Engineer.

I. Receptacles.

1. Furnish and install an engraved label on each faceplace for each receptacle indicating panel and 
circuit.

J. Pullboxes, Enclosures, and Cable Terminations.

1. Circuits rated over 40 Amp and all cables over 600V:

K. Provide identification label with circuit numbers on enclosure cover.

a. Furnish and install cable tags on each cable that enters a pullbox, enclosure, switchboard, 
and at terminations. Mark tags with type written inscription noting the load served, type and 
size of cable, and the overcurrent device protecting the cable.

L. Branch circuits:

1. Provide identification label with panel and circuit numbers on enclosure cover.
2. Identify each circuit with wire markers when enclosure label and wire colors do not provide enough 

information to identify each circuit without tracing.
3. Provide feeders and branch circuit home runs with plasticized wire marker indicating circuit number 

and power source.  Provide feeders phase identification letter at each terminal point in addition to its 
circuit number.

4. 4 square box covers hidden above lay-in ceilings may be marked with indelible ink marker in lieu of 
using printed labels.

M. Fire Alarm Terminal Cabinets.

1. Furnish and install an approved nameplate on each fire alarm terminal cabinet.
2. Nameplates shall indicate floor and where multiple terminal cabinets are installed a prime designation 

for each cabinet (e.g. FATC-1A, FATC-1B).
3. Terminals shall be permanently identified in an approved manner.
4. Label all wiring.

N. Telecommunications System.

1. Each horizontal cable from a termination block or patch panel to a telecommunications outlet shall be 
labeled at both ends. Tags shall be consecutively numbered so that no two (2) cables have the same 
identification. In addition cable tag shall note the room number in which the data transmission outlet is 
located.

2. Each backbone cable shall have a flameproof tag attached at both ends of the tag. Tags shall be 
consecutively numbered so that no two (2) cables have the same identification. Additional inscriptions 
shall be provided as directed by the Owner.
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3. Patch panel ports shall be consecutively numbered so that no two (2) ports have the same number.

O. Generator Control Panel.

1. Furnish and install a red nameplate for each generator control panel. Engraving shall indicate the 
generator controlled by the panel.

P. Warning Signs

1. Provide electrical equipment and accessible wiring enclosures operating at voltage above 240 volts 
with self-sticking polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and 
OSHA 19.0.144iii(2) Specifications “Danger High Voltage” warning sign and voltage marker applied to 
front door or cover of device or enclosure.  

2. Provide large equipment such as transformers and main distribution equipment with self-sticking 
polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and OSHA 
19.0.144iii(2) Specifications indicating all electrical characteristics.

Q. Boxes

1. Provide identification labels for all low voltage and medium voltage pull, splice and junction boxes in 
main feeder and subfeeder runs, indicating nominal system voltage.

2. Apply labels after painting of boxes, conduits, and surrounding areas have been completed.
3. Clean surfaces before applying labels; clean aluminum surfaces with solvent wipe.
4. Apply labels on cover and minimum of one (1) fixed side; one (1) label visible from floor where boxes 

are Installed exposed.

END OF SECTION 260553
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SECTION 260923 – LIGHTING CONTROL DEVICES
260923 LIGHTING CONTROL DEVICES

PART 1 GENERAL

1.1. SUMMARY

A. This Section includes the following lighting control devices:

1. Time switches.
2. Outdoor photoelectric switches.
3. Indoor occupancy sensors.
4. Lighting contactors.
5. Emergency shunt relay.

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Field quality-control test reports.
C. Operation and maintenance data.

1.3. 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.

PART 2 PRODUCTS

2.1. TIME SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. GE 
2. Intermatic, Inc.
3. Leviton.
4. Lithonia Lighting.
5. Paragon Electric Co.
6. Square D.
7. TORK.
8. Watt Stopper.

B. Electromechanical-Dial Time Switches:  Type complying with UL 917.

1. Contact Configuration:  SPST.
2. Contact Rating:  30-A inductive or resistive, 240-V ac.
3. Five subparagraphs below describe optional features.
4. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program.
5. Astronomic dial in first subparagraph below makes the time switch self-adjusting for seasonal changes 

and automatically adjusts on-off times as days grow shorter or longer.
6. Astronomic time dial.
7. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
8. Skip-a-day mode.
9. Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 hours.

2.2. OUTDOOR PHOTOELECTRIC SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. GE 
2. Intermatic, Inc.
3. Leviton.
4. Lithonia Lighting.
5. Paragon Electric Co.
6. Square D.
7. TORK.
8. Watt Stopper.

B. Description:  Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate 
connected relay, contactor coils, or microprocessor input; complying with UL 773A.
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1. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within 
that range, and a directional lens in front of photocell to prevent fixed light sources from causing turn-
off.

2. Time Delay:  15-second minimum, to prevent false operation.
3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, and 

IEEE 62.45 for Category A1 locations.
4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or stem-and-swivel 

mounting accessories as required to direct sensor to the north sky exposure.

2.3. INDOOR OCCUPANCY SENSORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cooper (Greengate)
2. Hubbell Lighting.
3. Leviton Mfg. Company Inc.
4. Philips Controls
5. Sensor Switch, Inc.
6. Steinel
7. Watt Stopper.

B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.

1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when 
unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 
minutes.

2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall 
be powered from the relay unit.

3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V 
ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source 
as defined by NFPA 70.

4. Mounting:

a. Sensor:  Suitable for mounting in any position on a standard outlet box.
b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the 
sensor.

6. Bypass Switch:  Override the on function in case of sensor failure.
7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keep lighting off when selected lighting 

level is present.

C. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area of 
coverage.

1. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human 
body that presents a target of not less than 36 sq. in..

2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 sq. ft. when 
mounted on a 96-inch- high ceiling.

3. Detection Coverage (Corridor):  Detect occupancy within 90 feet when mounted on a 10-foot- high 
ceiling.

2.4. LIGHTING CONTACTORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Products.
2. GE.
3. Hubbell Lighting.
4. Square D.
5. TORK.
6. Watt Stopper.

B. Description:  Electrically operated and mechanically held, combination type with nonfused disconnect, 
complying with NEMA ICS 2 and UL 508.
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1. Current Rating for Switching:  Listing or rating consistent with type of load served, including tungsten 
filament, inductive, and high-inrush ballast (ballast with 15 percent or less total harmonic distortion of 
normal load current).

2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the point of 
installation.

3. Enclosure:  Comply with NEMA 250.
4. Provide with control and pilot devices as scheduled, matching the NEMA type specified for the 

enclosure.  Provide with accessory module for 2-wire control as necessary for control.
5. The contactor shall have provisions for factory or field addition of:

a. Four (4) N.O. or N.C. auxiliary contacts rated 6 amperes continuous at 600 volts.
b. Single or double circuit, N.O. or N.C., 30 or 60 ampere 600 volt power-pole adder.
c. Control-circuit fuse holder, one or two fuses.
d. 0.2-60 second TDE or TDD timer attachment.
e. Transient-suppression module for control circuit of 120 volts.

2.5. EMERGENCY SHUNT RELAY

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Lighting Control and Design, Inc.

B. Description:  Normally closed, electrically held relay, arranged for wiring in parallel with manual or 
automatic switching contacts; complying with UL 924.

1. Coil Rating:  120 or 277 V as required.

PART 3 EXECUTION

3.1. SENSOR INSTALLATION

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not 
exceed coverage limits specified in manufacturer's written instructions.

B. When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting 
sensors to suit actual occupied conditions.  Provide up to two visits to Project during other than normal 
occupancy hours for this purpose.

3.2. CONTACTOR INSTALLATION

A. Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate structure-borne vibration, 
unless contactors are installed in an enclosure with factory-installed vibration isolators.

3.3. IDENTIFICATION

A. Identify components and power and control wiring according to Division 26 Section "Identification for Electrical 
Systems."

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each sensor.

B. Label time switches and contactors with a unique designation.

3.4. FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. After installing time switches and sensors, and after electrical circuitry has been energized, adjust and 
test for compliance with requirements.

2. Operational Test:  Verify operation of each lighting control device, and adjust time delays.

B. Lighting control devices that fail tests and inspections are defective work.

END OF SECTION 260923
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SECTION 260930 – DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM
260930 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM

PART 1 GENERAL

1.1. SUMMARY

A. Section Includes:

1. Digital Lighting and Plug Load Controls
2. Relay Panels
3. Emergency Lighting Control (if applicable)

B. Related Sections:

1. Drawings and general provision of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections apply to this Section

2. Electrical Sections, including wiring devices, apply to the work of this Section.

C. Control Intent – Control Intent includes, but is not limited to:

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade rates, etc.
2. Initial sensor and switching zones
3. Initial time switch settings
4. Emergency Lighting control (if applicable)

D. REFERENCES

1. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) 
(www.ansi.org and www.ieee.org) 

2. International Electrotechnical Commission (IEC) (www.iec.ch)
3. International Organization for Standardization (ISO) (www.iso.ch):
4. National Electrical Manufacturers Association (NEMA) (www.nema.org) 
5. WD1 (R2005) - General Color Requirements for Wiring Devices.
6. Underwriters Laboratories, Inc. (UL) (www.ul.com): 

a. 20 – Plug Load Controls
b. 508 – Industrial Controls
c. 916 – Energy Management Equipment
d. 924 – Emergency Lighting 

7. Underwriter Laboratories of Canada (ULC) (www.ulc.ca)

1.2. SYSTEM DESCRIPTION & OPERATION

A. The Lighting Control and Automation system as defined under this section covers the following equipment: 

1. Digital Lighting Management (DLM) local network – Free topology, plug-in wiring system (Cat 5e) for 
power and data to room devices.

2. Digital Room Controllers – Self-configuring, digitally addressable one, two or three relay plenum-rated 
controllers for on/off control. Selected models include 0-10 volt or line voltage forward phase control 
dimming outputs and integral current monitoring capabilities.

3. Digital Plug Load Controllers – Self-configuring, digitally addressable, single relay, plenum-rated 
application-specific controllers. Selected models include integral current monitoring capabilities.

4. Digital Fixture Controllers – Self-configuring, digitally addressable one relay fixture-integrated 
controllers for on/off/0-10V dimming control.

5. Digital Occupancy Sensors – Self-configuring, digitally addressable, calibrated occupancy sensors with 
LCD display and two-way active infrared (IR) communications.

6. Digital Switches – Self-configuring, digitally addressable pushbutton on/off, dimming, and scene 
switches with two-way active infrared (IR) communications.

7. Handheld remotes for personal control – On/Off, dimming and scene remotes for control using infrared 
(IR) communications. Remote may be configured in the field to control selected loads or scenes 
without special tools.

8. Digital Daylighting Sensors – Single-zone closed loop, multi-zone open loop and single-zone dual-loop 
daylighting sensors with two-way active infrared (IR) communications for daylight harvesting using 
switching, bi-level, tri-level or dimming control.

9. Configuration Tools – Handheld remote for room configuration and relay panel programming provides 
two way infrared (IR) communications to digital devices and allows complete configuration and 

http://www.ansi.org/
http://www.iec.ch/
http://www.iso.ch/
http://www.nema.org/
http://www.ul.com/
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reconfiguration of the device / room from up to 30 feet away.
10. Digital Lighting Management (DLM) segment network – Linear topology, BACnet MS/TP network (1.5 

twisted pair, shielded) to connect multiple DLM local networks for centralized control. 
11. Network Bridge – Provides BACnet MS/TP-compliant digital networked communication between 

rooms, panels and the Segment Manager or building automation system (BAS) and automatically 
creates BACnet objects representative of connected devices.

12. Segment Manager – BACnet MS/TP-based controller with web browser-based user interface for 
system control, scheduling, power monitoring, room device parameter administration and reporting.

13. Programming and Configuration Software – Optional PC-native application capable of accessing DLM 
control parameters within a room, for the local network, via a USB adapter, or globally, for many 
segment networks simultaneously, via BACnet/IP communication.

14. Digital Lighting Management Relay Panel and Zone Controller – Provides up to 8, 24, or 48 
mechanically latching relays. Relays include a manual override and a single push-on connector for 
easy installation or removal from the panel. Panel accepts program changes from handheld 
configuration tool for date and time, location, holidays, event scheduling, button binding and group 
programming. Provides BACnet MS/TP-compliant digital networked communication between other 
lighting controls and/or building automation system (BAS). Zero relay Zone Controller primarily 
supports Digital Fixture Controller applications.

15. Emergency Lighting Control Unit (ELCU) – Allows a standard lighting control device to control 
emergency lighting in conjunction with normal lighting in any area within a building

1.3. LIGHTING CONTROL APPLICATIONS

A. Unless relevant provisions of the applicable local energy codes are more stringent, provide a minimum 
application of lighting controls as follows:

1. Space Control Requirements – Provide occupancy/vacancy sensors with Manual- or Partial-ON 
functionality in all spaces except toilet rooms, storerooms, library stacks, or other applications where 
hands-free operation is desirable and Automatic-ON occupancy sensors are more appropriate. Provide 
Manual-ON occupancy/vacancy sensors for any enclosed office, conference room, meeting room, 
open plan system and training room. For spaces with multiple occupants, or where line-of-sight may be 
obscured, provide ceiling- or corner-mounted sensors and Manual-ON switches.  

2. Bi-Level Lighting – Provide multi-level controls in all spaces except toilet rooms, storerooms, library 
stacks, or applications where variable dimming is used. 

3. Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls that allow for 
independent control of each local control zone. Rooms larger than 300 square feet shall instead have 
at least four preset lighting scenes unless otherwise specified. Occupancy / vacancy sensors shall be 
provided to turn off all lighting in the space. Spaces with up to four moveable walls shall include 
controls that can be reconfigured when the room is partitioned.

1.4. SUBMITTALS

A. Submittals Package:  Submit the shop drawings, and the product data specified below at the same time as a 
package.

B. Shop Drawings: 

1. Composite wiring and/or schematic diagram of each control circuit as proposed to be installed. 
2. Show exact location of all digital devices, including at minimum sensors, load controllers, and switches 

for each area on reflected ceiling plans. (Contractor must provide AutoCAD format reflected ceiling 
plans.)

3. Provide room/area details including products and sequence of operation for each room or area. 
Illustrate typical acceptable room/area connection topologies.

4. Network riser diagram including floor and building level details. Include network cable specification and 
end-of-line termination details, if required. Illustrate points of connection to integrated systems. 
Coordinate integration with mechanical and/or other trades. 

C. Product Data:  Catalog sheets, specifications and installation instructions.
D. Include data for each device which:

1. Indicates where sensor is proposed to be installed.
2. Prove that the sensor is suitable for the proposed application.

1.5. QUALITY ASSURANCE

A. Manufacturer: Minimum [10] years experience in manufacture of lighting controls.
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1.6. PROJECT CONDITIONS

A. Do not install equipment until following conditions can be maintained in spaces to receive equipment:

1. Ambient temperature: 0° to 40° C (32° to 104° F).
2. Relative humidity: Maximum 90 percent, non-condensing.

1.7. WARRANTY

A. Provide a five year limited manufacturer’s warranty on all room control devices and panels.

1.8. MAINTENANCE

A. Spare Parts:

1. Provide spares of each product to be used for maintenance as listed below: 
2. 3% of each type of wall or ceiling sensor utilized but not less than one of each.
3. 3% of each type of room controller but not less than one of each. 

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cooper (Greengate)
2. Hubbell Lighting.
3. Leviton Mfg. Company Inc.
4. Philips Controls
5. Sensor Switch, Inc.
6. Watt Stopper.
7. Lutron

2.2. DIGITAL LIGHTING CONTROLS

A. Furnish the Company’s system which accommodates the square-footage coverage requirements for each 
area controlled, utilizing room controllers, digital occupancy sensors, switches, daylighting sensors and 
accessories which suit the lighting and electrical system parameters.

B. Wall mounted devices to be gray with stainless wallplates.
C. Ceiling mounted devices to be white.

2.3. DLM LOCAL NETWORK (Room Network)

A. The DLM local network is a free topology lighting control physical connection and communication protocol 
designed to control a small area of a building.

B. Features of the DLM local network include:

1. Automatic configuration and binding of occupancy sensors, switches and lighting loads to the most 
energy-efficient sequence of operation based upon the device attached.

2. Simple replacement of any device in the local DLM network with a standard off the shelf unit without 
requiring significant commissioning, configuration or setup.

3. Push n’ Learn™ configuration to change the automatic configuration, including binding and load 
parameters without tools, using only the buttons on the digital devices in the local network.

4. Two-way infrared communications for control by handheld remotes, and configuration by a handheld 
tool including adjusting load parameters, sensor configuration and binding, within a line of sight of up to 
30 feet from a sensor, wall switch or IR receiver. 

C. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 connectors, 
which provide both data and power to room devices. Systems that utilize RJ-45 patch cords but do not provide 
serial communication data from individual end devices are not acceptable.

D. If manufacturer’s pre-terminated Cat5e cables are not used for the installation, the contractor is responsible 
for testing each cable following installation and supplying manufacturer with test results.

E. WattStopper Product Number: LMRJ-Series

2.4. DIGITAL LOAD CONTROLLERS (ROOM, PLUG LOAD AND FIXTURE CONTROLLERS)

A. Digital controllers for lighting and plug loads automatically bind the room loads to the connected devices in the 
space without commissioning or the use of any tools. Room and plug load controllers shall be provided to 
match the room lighting and plug load control requirements. The controllers will be simple to install, and will 
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not have dip switches or potentiometers, or require special configuration for standard Plug n’ Go applications. 
The control units will include the following features:

1. Automatic room configuration to the most energy-efficient sequence of operation based upon the 
devices in the room.

2. Simple replacement – Using the default automatic configuration capabilities, a room controller may be 
replaced with an off-the-shelf.

3. Multiple room controllers connected together in a local network must automatically arbitrate with each 
other, without requiring any configuration or setup, so that individual load numbers are sequentially 
assigned using each controller’s device ID’s from highest to lowest.

4. Device Status LEDs to indicate:

a. Data transmission
b. Device has power
c. Status for each load
d. Configuration status

5. Quick installation features including:

a. Standard junction box mounting
b. Quick low voltage connections using standard RJ-45 patch cable

6. Based on individual configuration, each load shall be capable of the following behavior on power up 
following the loss of normal power:

a. Turn on to 100%
b. Turn off
c. Turn on to last level 

7. Each load shall at a minimum be configurable to operate in the following sequences based on 
occupancy:

a. Auto-on/Auto-off (Follow on and off)
b. Manual-on/Auto-off (Follow off only)

8. The polarity of each load output shall be reversible, via digital configuration, so that on is off and off is 
on.

9. BACnet object information shall be available for the following objects: 

a. Load status
b. Electrical current (when available)
c. Total watts per controller
d. Schedule state – normal or after-hours
e. Demand response enable and disable
f. Room occupancy status
g. Total room lighting and plug loads watts
h. Total room watts/sq ft
i. Force on/off all loads

10. UL 2043 plenum rated
11. Manual override and LED indication for each load
12. Dual voltage (120/277 VAC, 60 Hz), or 347 VAC, 60 Hz (selected models only). 120/277 volt models 

rated for 20A total load, derating to 16A required for some dimmed loads (forward phase dimming); 
347 volt models rated for 15A total load; plug load controllers carry application-specific UL 20 rating for 
receptacle control.

13. Zero cross circuitry for each load
14. All digital parameter data programmed into an individual room controller or plug load controller shall be 

retained in non-volatile FLASH memory within the controller itself. Memory shall have an expected life 
of no less than 10 years.

B. On/Off Room Controllers shall include:

1. One or two relay configuration
2. Efficient 150 mA switching power supply 
3. Three RJ-45 DLM local network ports with integral strain relief and dust cover
4. WattStopper product numbers: LMRC-101, LMRC-102
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C. On/Off/Dimming enhanced Room Controllers shall include:

1. Real time current monitoring
2.  Multiple relay configurations

a. One, two or three relays (LMRC-21x series)
b. One or two relays (LMRC-22x series)

3. Efficient 250 mA switching power supply
4. Four RJ-45 DLM local network ports with integral strain relief and dust cover
5. One dimming output per relay

a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay for control of 
compatible ballasts and LED drivers.  The 0-10 volt output shall automatically open upon loss 
of power to the Room Controller to assure full light output from the controlled lighting. (LMRC-
21x series)

b. Line Voltage, Forward Phase Dimming - Where indicated, one forward phase control line 
voltage dimming output per relay for control of compatible two-wire or three-wire ballasts, LED 
drivers, MLV, forward phase compatible ELV, neon/cold cathode and incandescent loads. 
(LMRC-22x series) 

c. Each dimming output channel shall have an independently configurable minimum and 
maximum calibration trim level to set the dimming range to match the true dynamic range of 
the connected ballast or driver.

d. The LED level indicators on bound dimming switches shall utilize this new maximum and 
minimum trim.

e. Each dimming output channel shall have an independently configurable minimum and 
maximum trim level to set the dynamic range of the output within the new 0-100% dimming 
range defined by the minimum and maximum calibration trim.

f. Calibration and trim levels must be set per output channel.
g. Devices that set calibration or trim levels per controller are not acceptable.
h. All configuration shall be digital. Devices that set calibration or trim levels per output channel 

via trim pots or dip-switches are not acceptable.

6. Each load shall have an independently configurable preset on level for Normal Hours and After Hours 
events to allow different dimmed levels to be established at the start of both Normal Hours and After 
Hours events.

7. Fade rates for dimming loads shall be specific to bound switch buttons, and the load shall maintain a 
default value for any bound buttons that do not specify a unique value.

8. The following dimming attributes may be changed or selected using a wireless configuration tool:

a. Establish preset level for each load from 0-100%
b. Set high and low trim for each load
c. Set lamp burn in time for each load up to 100 hours

9. Override button for each load provides the following functions:

a. Press and release for on/off control
b. Press and hold for dimming control 

10. WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMRC-221, LMRC-222

D. Plug Load Controllers shall include:

1. One relay configuration with additional connection for unswitched load
2. Configurable additive time delay to extend plug load time delay beyond occupancy sensor time delay 

(e.g. a 10 minute additive delay in a space with a 20 minute occupancy sensor delay ensures that plug 
loads turn off 30 minutes after the space is vacated). 

3. Factory default operation is Auto-on/Auto-off, based on occupancy
4. Real time current monitoring of both switched and un-switched load (LMPL-201 only)
5. Efficient switching power supply

a. 150mA (LMPL-101)
b. 250mA (LMPL-201)

6. RJ-45 DLM local network ports

a. Three RJ-45 ports (LMPL-101)
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b. Four RJ-45 ports (LMPL-201)

7. WattStopper product numbers: LMPL-101, LMPL-201.

E. Fixture Controllers shall include:

1. A form factor and product ratings to allow various OEM fixture manufacturers to mount the device 
inside the ballast/driver cavity of standard-sized fluorescent or LED general lighting fixtures.

2. One 3A 120/277V rated mechanically held relay.
3.  Programmable behavior on power up following the loss of normal power:

a. Turn on to 100%
b. Turn off
c. Turn on to last level 

4. Requirement for 7 mA of 24VDC operating power from the DLM local network. 

a. The Fixture Controller does not require a connection to a neutral conductor to operate, and 
unlike other types of Load Controllers it does not contribute power to the DLM local network to 
drive accessory devices. 

b. Power to drive the LMFC Fixture Controller electronics can come from any Room or Plug 
Load Controller, LMPB-100 Power Booster and/or LMZC-301 Zone Controller (described later 
in the LMCP LIGHTING CONTROL PANELS specification section).

5. 0-10V dimming capability via a single 0-10 volt analog output from the device for control of compatible 
ballasts and LED drivers.  The 0-10 volt output shall automatically open upon loss of power to the 
Fixture Controller. 

6. Terminals to connect an RJ-45 adaptor with 24” leads, mountable in a ½” KO, for connection to the 
DLM local network. 

a. The adaptor leads are insulated  for use in a fixture cavity, and the lead length allows the 
OEM fixture manufacturer flexibility to position the Fixture Controller and the RJ45 jack in the 
best locations on each fixture. 

7. A complete set of dimming features described above in the section detailing On/Off/Dimming 
Enhanced Room Controllers (subsection C.5 onward).

8. WattStopper product numbers: Fixture Controller: LMFC-011, DLM Cable Connector: LMFC-RJ-50-24, 
Power Booster: LMPB-100

2.5. DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR

A. Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual technology digital 
(passive infrared and ultrasonic) occupancy sensor.

B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and electronic 
documentation. Features include the following:

1. Digital calibration and pushbutton configuration for the following variables:

a. Sensitivity – 0-100% in 10% increments 
b. Time delay – 1-30 minutes in 1 minute increments 
c. Test mode – Five second time delay
d. Detection technology – PIR, Ultrasonic or Dual Technology activation and/or re-activation.
e. Walk-through mode

2. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when 
photosensors are included in the DLM local network.

3. Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network. 
b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.
c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on) 

automatically within a configurable period of time (default 10 seconds) after turning off. 
d. On dual technology sensors, independently configurable trigger modes are available for both 

Normal (NH) and After Hours (AH) time periods.  The retrigger mode can be programmed to 
use the following technologies:

e. Ultrasonic and Passive Infrared
f. Ultrasonic or Passive Infrared
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g. Ultrasonic only 
h. Passive Infrared only
i. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies 

(on dual technology sensors) for both Normal (NH) and After Hour (AH) time periods.

4. One or two RJ-45 port(s) for connection to DLM local network.
5. Two-way infrared (IR) transceiver to allow remote programming through handheld commissioning tool 

and control by remote personal controls.
6. Device Status LEDs, which may be disabled for selected applications, including:

a. PIR detection
b. Ultrasonic detection
c. Configuration mode
d. Load binding

7. Assignment of occupancy sensor to a specific load within the room without wiring or special tools.
8. Manual override of controlled loads.
9. All digital parameter data programmed into an individual occupancy sensor shall be retained in non-

volatile FLASH memory within the sensor itself. Memory shall have an expected life of no less than 10 
years.

C. BACnet object information shall be available for the following objects: 

1. Detection state
2. Occupancy sensor time delay
3. Occupancy sensor sensitivity, PIR and Ultrasonic

D. Units shall not have any dip switches or potentiometers for field settings.
E. Multiple occupancy sensors may be installed in a room by simply connecting them to the free topology DLM 

local network.  No additional configuration will be required.
F. WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC

2.6. DIGITAL WALL SWITCH OCCUPANCY SENSORS

A. Wallbox mounted passive infrared PIR or dual technology (passive infrared and ultrasonic) digital occupancy 
sensor with 1 or 2 switch buttons.

B. Digital Occupancy Sensors shall provide scrolling LCD display for digital calibration and electronic 
documentation. Features include the following:

1. Digital calibration and pushbutton configuration for the following variables:

a. Sensitivity – 0-100% in 10% increments 
b. Time delay – 1-30 minutes in 1 minute increments 
c. Test mode – Five second time delay
d. Detection technology – PIR, Dual Technology activation and/or re-activation.
e. Walk-through mode
f. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when 

photosensors are included in the DLM local network.

2. Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network. 
b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.
c. Adjustable retrigger time period for manual-on loads.  Load will retrigger (turn on) 

automatically during the configurable period of time (default 10 seconds) after turning off.
d. On dual technology sensors, independently configurable trigger modes are available for both 

Normal (NH) and After Hours (AH) time periods. The retrigger mode can be programmed to 
use the following technologies:

i. Ultrasonic and Passive Infrared
ii. Ultrasonic or Passive Infrared
iii. Ultrasonic only
iv. Passive Infrared only

3. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies (on dual 
technology sensors) for both Normal (NH) and After Hour (AH) time periods.

4. Two RJ-45 ports for connection to DLM local network.
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5. Two-way infrared (IR) transceiver to allow remote programming through handheld configuration tool 
and control by remote personal controls.

6. Device Status LEDs including

a. PIR detection
b. Ultrasonic detection
c. Configuration mode
d. Load binding

7. Assignment of any occupancy sensor to a specific load within the room without wiring or special tools.
8. Assignment of local buttons to specific loads within the room without wiring or special tools
9. Manual override of controlled loads
10. All digital parameter data programmed into an individual wall switch sensor shall be retained in non-

volatile FLASH memory within the wall switch sensor itself. Memory shall have an expected life of no 
less than 10 years.

C. BACnet object information shall be available for the following objects:

1. Detection state
2. Occupancy sensor time delay
3. Occupancy sensor sensitivity, PIR and Ultrasonic
4. Button state
5. Switch lock control
6. Switch lock status

D. Units shall not have any dip switches or potentiometers for field settings.
E. Multiple occupancy sensors may be installed in a room by simply connecting them to the free topology DLM 

local network.  No additional configuration will be required.
F. Two-button wall switch occupancy sensors, when connected to a single relay dimming room or fixture 

controller, shall operate in the following sequence as a factory default:

1. Left button

a. Press and release - Turn load on
b. Press and hold - Raise dimming load

2. Right button

a. Press and release - Turn load off
b. Press and hold - Lower dimming load

G. Low voltage momentary pushbuttons shall include the following features:

1. Load/Scene Status LED on each switch button with the following characteristics:

a. Bi-level LED
b. Dim locator level indicates power to switch
c. Bright status level indicates that load or scene is active

2. The following button attributes may be changed or selected using a wireless configuration tool:

a. Load and Scene button function may be reconfigured for individual buttons (from Load to 
Scene, and vice versa).

b. Individual button function may be configured to Toggle, On only or Off only.
c. Individual scenes may be locked to prevent unauthorized change.
d. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 

hours.
e. Ramp rate may be adjusted for each dimmer switch.
f. Switch buttons may be bound to any load on any load controller or relay panel and are not 

load type dependent; each button may be bound to multiple loads.
g. WattStopper part numbers: LMPW, LMDW. Available in white, light almond, ivory, grey, red 

and black; compatible with wall plates with decorator opening.

2.7. DIGITAL WALL SWITCHES

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. Wall switches shall 
include the following features:
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1. Two-way infrared (IR) transceiver for use with personal and configuration remote controls.
2. Removable buttons for field replacement with engraved buttons and/or alternate color buttons. Button 

replacement may be completed without removing the switch from the wall.
3. Configuration LED on each switch that blinks to indicate data transmission.
4.  Load/Scene Status LED on each switch button with the following characteristics:

a. Bi-level LED
b. Dim locator level indicates power to switch
c. Bright status level indicates that load or scene is active
d. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps.

5. Programmable control functionality including:

a. Button priority may be configured to any BACnet priority level, from 1-16, corresponding to 
networked operation allowing local actions to utilize life safety priority

b. Scene patterns may be saved to any button other than dimming rockers. Once set, buttons 
may be digitally locked to prevent overwriting of the preset levels.

6. All digital parameter data programmed into an individual wall switch shall be retained in non-volatile 
FLASH memory within the wall switch itself. Memory shall have an expected life of no less than 10 
years.

B. BACnet object information shall be available for the following objects:

1. Button state
2. Switch lock control
3. Switch lock status

C. Two RJ-45 ports for connection to DLM local network. 
D. Multiple digital wall switches may be installed in a room by simply connecting them to the free topology DLM 

local network.  No additional configuration shall be required to achieve multi-way switching.
E. The following switch attributes may be changed or selected using a wireless configuration tool:
F. Load and Scene button function may be reconfigured for individual buttons (from Load to Scene, and vice 

versa).

1. Individual button function may be configured to Toggle, On only or Off only.
2. Individual scenes may be locked to prevent unauthorized change.
3. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 hours.
4. Ramp rate may be adjusted for each dimmer switch.
5. Switch buttons may be bound to any load on any load controller or relay panel and are not load type 

dependant; each button may be bound to multiple loads.
6. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104, LMSW-105, LMSW-

108, LMDM-101. Available in white, light almond, ivory, grey, red and black; compatible with wall plates 
with decorator opening.

2.8. USER INTERFACE 

A. Each lighting control panel system shall be supplied with at least (1) handheld configuration tool (LMCT-100). 
As a remote programming interface the configuration tool shall allow setup, configuration, and diagnostics of 
the panel without the need for software or connection of a computer. The user interface shall have the 
following panel-specific functions as a minimum:

1. Set network parameters including panel device ID, MS/TP MAC address, baud rate and max master 
range.

2. Relay Group creation of up to 99 groups.  Group creation shall result in programming of all seven key 
relay parameters for member relays.  The seven parameters are as follows:  After-hours Override Time 
Delay, Normal Hours Override Time Delay, Action on Transition to Normal Hours, Action on Transition 
to After Hours, Sensor Action During Normal Hours, Sensor Action During After Hours, Blink-Warn 
Time for After Hours.

3. Program up to 254 separate scheduled events.  Events shall occur on seven day intervals with each 
day selectable as active or inactive, and shall be configurable as to whether the event is active on 
holidays.  Holidays are also defined through the User Interface.  

4. Program up to 32 separate Dark/Light events.  Events shall have a selectable source as either 
calculated Astro with delay, or a digital IO module with an integral 0-5V or 0-10V analog photocell.  
Dark/Light events shall occur on seven day intervals with each day selectable as active or inactive, and 
shall be configurable as to whether the event is active on holidays.
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5. Button binding of digital switches to groups shall be accessible via the handheld IR remote and 
accomplished from the digital switch station.

6. Programming of panel location information shall be accomplished by the handheld IR remote and 
include at a minimum LAT, LON, DST zone, and an approximate city/state location.

7. WattStopper Product Number: LMCT-100

2.9. EMERGENCY LIGHTING CONTROL DEVICES

A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit providing normal 
lighting to an area.  The unit provides normal ON/OFF control of emergency lighting along with the normal 
lighting.  Upon normal power failure the emergency lighting circuit will close, forcing the emergency lighting 
ON until normal power is restored.  Features include:

1. 120/277 volts, 50/60 Hz, 20 amp ballast rating
2. Push to test button
3. Auxiliary contact for remote test or fire alarm system interface

B. WattStopper Product Numbers: ELCU-100, ELCU-200.

PART 3 EXECUTION

3.1. OPTIONAL PRE-INSTALLATION MEETING 

A. A factory authorized manufacturer’s representative shall provide the electrical contractor a functional overview 
of the lighting control system prior to installation. The contractor shall schedule the pre-installation site visit 
after receipt of approved submittals to review the following: 

1. Confirm the location and mounting of all digital devices, with special attention to placement of 
occupancy and daylighting sensors.

2. Review the specifications for low voltage control wiring and termination.
3. Discuss the functionality and configuration of all products, including sequences of operation, per design 

requirements. 
4. Discuss requirements for integration with other trades.

3.2. CONTRACTOR INSTALLATION AND SERVICES

A. Contractor to install all devices and wiring in a professional manner. All line voltage connections to be tagged 
to indicate circuit and switched legs.

B. Contractor to install all room/area devices using manufacturer’s factory-tested Cat 5e cable with pre-
terminated RJ-45 connectors. If pre-terminated cable is not used for room/area wiring, the contractor is 
responsible for testing each field-terminated cable following installation, and shall supply the lighting controls 
manufactuerer with test results. Contractor to install any room to room network devices using manufacturer-
supplied LM-MSTP network wire. Network wire substitution is not permitted and may result in loss of product 
warranty per DLM SEGMENT NETWORK section of specification. Low voltage wiring topology must comply 
with manufacturer’s specifications. Contractor shall route network wiring as shown in submittal drawings as 
closely as possible, and shall document final wiring location, routing and topology on as built drawings. 

C. Install the work of this Section in accordance with manufacturer’s printed instructions unless otherwise 
indicated. Before start up, contractor shall test all devices to ensure proper communication.

D. Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and energy 
savings.

1. Adjust time delay so that controlled area remains lighted while occupied.

E. Provide written or computer-generated documentation on the configuration of the system including room by 
room description including:

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)
3. Load Parameters (e.g. blink warning, etc.)

F. Post start-up tuning – After 30 days from occupancy contractor shall adjust sensor time delays and 
sensitivities to meet the Owner’s requirements. Provide a detailed report to the Architect / Owner of post start-
up activity.

3.3. OPTIONAL FACTORY SERVICES

A. Upon completion of the installation, the manufacturer's factory authorized representative shall start up and 
verify a complete fully functional system.



Salina Fire Station 4

DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 260930-11

B. The electrical contractor shall provide both the manufacturer and the electrical engineer with three weeks 
written notice of the system start up and adjustment date.

C. Upon completion of the system start up, the factory-authorized technician shall provide the proper training to 
the owner's personnel on the adjustment and maintenance of the system.

END OF SECTION 260930
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SECTION 262416 – PANELBOARDS
262416 PANELBOARDS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, 
equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.
3. Detail bus configuration, current, and voltage ratings.
4. Short-circuit current rating of panelboards and overcurrent protective devices.
5. Include evidence of NRTL listing for series rating of installed devices.
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices 

and auxiliary components.
7. Include wiring diagrams for power, signal, and control wiring.
8. Include time-current coordination curves for each type and rating of overcurrent protective device 

included in panelboards.

C. Field quality-control reports.
D. Operation and maintenance data.

1.3. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

B. Comply with NEMA PB 1.
C. Comply with NFPA 70.

1.4. WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient 
voltage suppression devices that fail in materials or workmanship within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1. GENERAL

A. Provide panelboards as indicated in the panelboard schedule and where shown on the plans.  Panelboards 
shall be equipped with fusible switches or thermal-magnetic, molded case circuit breakers as indicated on the 
schedules.

B. Equivalents by Eaton (Cutler-Hammer), Square D, GE, or ITE Siemens.

1. Equivalent Panelboards to those specified on the plans shall be considered as follows:

Cutler Hammer Square D GE Siemens
Pow-R-Line 1A NQOD AQ P1
Pow-R-Line 2A NQOD AE P2
Pow-R-Line 3A NF* / I-Line AE* / Spectra P3
Pow-R-Line 4B I-Line Spectra P4

* Submitted equipment must be able to accommodate ALL breakers shown in panelboard 
schedules as branch-mounted devices.  If unable to do so, provide distribution panelboard 
as noted.
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2.2. PRODUCT

A. BUSSING ASSEMBLY AND TEMPERATURE RISE:

1. Panelboard bus structure and main lugs or main breaker shall have current ratings as shown on the 
panelboard schedule.  Such ratings shall be established by heat rise tests with maximum hot spot 
temperature on any connector or bus bar not to exceed 50 degrees C rise above ambient.  Heat rise 
tests shall be conducted in accordance with Underwriters Laboratories Standard UL 67. 

2. Provide tin-finished copper bars full length of panel with rating listed in schedule.  Bus bar connection 
to branch circuit breakers shall be “Phase Sequence” type designed and assembled so circuit breakers 
can be replaced without disturbing adjacent breakers or removing main bus or branch circuit 
connectors.  Provide bus bars with wire lugs suitable for copper or aluminum conductors.  Provide 
each panel with equipment tin finished copper grounding bus grounded to box and tin finished copper 
neutral bus insulated from box.

B. INTEGRATED EQUIPMENT SHORT CIRCUIT RATING

1. Each panelboard, as a complete unit, shall have a short circuit current rating equal to or greater than 
the integrated equipment rating as indicated in the schedules.   This rating shall be established by 
testing with the overcurrent devices mounted in the panelboard.  The short circuit tests on the 
overcurrent devices and on the panelboard structure shall be made simultaneously by connecting the 
fault to each overcurrent device with the panelboard connected to its rated voltage source.  Method of 
testing shall be per Underwriters Laboratories Standard UL 67.  The source shall be capable of 
supplying the specified panelboard short circuit current or greater.    Panelboards shall be marked with 
their maximum short circuit current rating at the supply voltage and shall be UL listed.

C. CABINET

1. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to be as 
specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in accordance with UL 
Standard 67.  Provide branch circuit panelboard cabinets with latch and tumbler-type lock on door of 
trim.  Doors over 48” long shall be equipped with three-point latch and vault lock.  All locks shall be 
keyed alike.  Endwalls shall be removable.  Fronts shall be of code gauge steel.  Gray baked enamel 
finish electrodeposited over cleaned phosphatized steel.  Fusible panelboards and large distribution 
circuit breaker panelboards shall not be provided with doors.

D. SAFETY BARRIERS

a. The panelboard interior assembly shall be dead front type with panelboard front removed.  
Main lugs or main breakers shall have barriers on five sides.  The barrier in front of the main 
lugs shall be hinged to a fixed part of the interior.  The end of the bus structure opposite the 
mains shall have barriers.

E. UL LISTING

a. Panelboards shall be listed by Underwriters Laboratories and shall bear the UL label.  When 
required, panelboards shall be suitable for use as service equipment.

F. OVERCURRENT PROTECTION AND BRANCH DEVICES

1. BRANCH CIRCUIT BREAKERS

a. Branch circuit breakers shall be quick-make, quick-break with trip indication.  Circuit breakers 
shall operate both manually for normal switch functions and automatically under overload and 
short circuit conditions.  They shall provide circuit and self-protection when applied within their 
rating.  Operating mechanisms shall be entirely trip free so that contacts cannot be held 
closed against a short circuit.  Operating handle of circuit breaker shall open and close all 
poles of a multipole breaker simultaneously.  Conforming to NEMA Standards Publications 
No. AB1-1964 and be approved by UL.  Circuit breaker shall have a thermal magnetic trip unit 
for each pole for inverse time delayed overload protection and an instantaneous magnetic 
element for short circuit protection.  Multiple pole trip elements shall operate a common 
internally connected trip bar to open all poles in case of overload or short circuit through any 
one pole. 

b. Provide arc-fault protection circuit breakers for all sleeping rooms and other areas required by 
code.

2. FUSIBLE SWITCHES
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a. The fusible switches shall be horsepower rated, quick-make, quick-break and shall be 
mounted in panel-type construction.  Switches shall have plug-on side connections and shall 
have built in fuse pullers.  Each switch is to be contained in a separate steel enclosure.  The 
enclosure will employ a hinged cover for access to the fuses which will be interlocked with the 
operating handle to prevent opening the cover when the switch is in the “on” position.  This 
interlock shall be constructed so that it can be released with a standard electrician’s tool for 
testing fuses without interrupting service.  The units shall have padlocking provisions in the 
“off” position, i.e., red for “on” and black for “off”.  Fusible switch units shall be interchangeable 
without disturbing adjacent units and be properly supported to prevent vibration and breakage 
during shipment and handling.

b. Fuse holders shall be high-pressure type for use with Class R fuses.  Main switch fuse holder 
shall be set up for use with UL Class R fuses.  Provide rejection clips for fuse holders where 
rejection type fuses are called for or shown.

PART 3 EXECUTION

3.1. EXAMINATION

A. Examine panelboards before installation.  Reject panelboards that are moisture damaged or physically 
damaged.

B. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other 
conditions affecting performance of the Work.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2. INSTALLATION

A. Store, handle, and install panelboards and accessories per manufacturer’s recommendations.
B. Secure the assembly in place.
C. Provide 3½” housekeeping pad where two or more conduits penetrate floor or when equipment is floor/ground 

mounted.
D. Wall-mounted equipment:

1. Mount bottom of trim a minimum of 24” above finish floor.  Maintain accessibility to overcurrent devices 
per NEC.  Where both conditions cannot be met, consult with engineer on mounting height of 
equipment.

2. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with 
fronts uniformly flush with wall finish and mating with back box.

3. Where flushed mounted, the fire integrity of the wall in which it is installed must be maintained. 
4. Where flush mounted provide (2)2” conduits from the can to above an accessible ceiling and terminate 

with a minimum  8”x8” junction box located in a concealed manner.

E. Neatly arrange branch circuit wires and tie together in each gutter with Thomas & Betts nylon "Ty-Raps", or 
approved equal at minimum 4 inch intervals.

F. Plug all knockouts removed and not utilized.
G. Install overcurrent protective devices and controllers not already factory installed.
H. Install filler plates in unused spaces.

3.3. IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying 
with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

B. Panelboard Nameplates:  Label each panelboard compartment with a nameplate complying with requirements 
for identification specified in Division 26 Section "Identification for Electrical Systems."

C. Device Nameplates:  Label each disconnecting and overcurrent protective device in distribution panelboards 
with a nameplate complying with requirements for identification specified in Division 26 Section "Identification 
for Electrical Systems."

D. For panelboards (and distribution panelboards where labeling of individual breakers is not possible or 
practical), provide a typed circuit directory for same as follows:

1. Panels shall have branch circuit directory holders with clear plastic cover.
2. Provide neatly typed list of branch circuit loads corresponding to branch circuit numbers.  Handwritten 

directories are not acceptable.
3. For remodel work or changes, trace circuits to determine loads and provide new updated directory.
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3.4. FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in testing.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, and feeder.
2. Test continuity of each circuit.

C. Prepare test and inspection reports, including a certified report that identifies panelboards included and that 
describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action.

3.5. ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by 
manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as indicated in the coordination study.

3.6. TOUCH UP AND CLEANING

A. Vacuum all backboxes clean of debris after installation and prior to contract closeout.
B. Touch up scratch marks, etc. with matching paint.

3.7. OBSERVATIONS

A. All panel fronts shall be removed by the Contractor for observation of the panel interiors by the Engineers.
B. Panel fronts shall be removed when directed by the Engineer/Architect for observation and reinstalled 

immediately after the observations.

END OF SECTION 262416
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SECTION 262726 – WIRING DEVICES
262726 WIRING DEVICES

PART 1 - GENERAL

1.1. RELATED DOCUMENTS 

A. Reference Section 260500.  
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section.

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings 

and instruction manuals that include labeling conditions.

1.3. 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. Comply with NFPA 70.

PART 2 PRODUCTS

2.1. GENERAL

A. Manufacturers

1. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' 
names are used in other Part 2 articles:

a. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
b. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
c. Leviton Mfg. Company Inc. (Leviton).
d. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

2. All devices shall be from the same manufacturer.  

B. Finishes

1. Color:  Wiring device catalog numbers in Section Text do not designate device color.

a. Wiring Devices Connected to Normal Power System: Grey, unless otherwise indicated or 
required by NFPA 70 or device listing.

i. Color shall be coordinated and verified with Architect and owner.

2.2. STRAIGHT BLADE RECEPTACLES

A. General Requirements for Convenience Receptacles

1. Unless otherwise modified below, all receptacles shall comply with the following:
2. Commercial / Common Areas: 125 V, 20 A
3. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
4. Multiple types of receptacles may be required of a single device (Ex.: a Hospital-Grade GFCI 

receptacle), as indicated on the plans and in the execution section below.  Where such a device is 
required, it shall meet the requirements of all applicable sections below.

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

a. Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
c. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 (duplex).

B. GFCI Receptacles

1. Straight blade, feed or non-feed-through type.
2. Include indicator light that is lighted when device is tripped.
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3. Where devices are shown labeled as GFI on drawings provide GFCI receptacle (feed-through devices 
are not acceptable unless otherwise noted, or with written permission from the engineer).

4. Devices labeled as GFIP on the drawings may be protected as a feed-through device.

C. Weather-Resistant Receptacles

1. Receptacles shall UL-listed as weather-resistant.
2. Receptacles shall be identified with an “WR” on the receptacle face.

D. USB Receptacles

1. Convenience receptacle with USB charging ports.
2. Two USB charging ports, minimum 3.6 A, compatible with USB 1.0/2.0 devices.

2.3. SNAP SWITCHES

A. Comply with NEMA WD 1 and UL 20.
B. Switches, 120/277 V, 20 A:

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

a. Catalog numbers in subparagraphs below are for 20-A devices; revise catalog numbers if 15-
A devices are desired.

b. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
c. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
d. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
e. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four 

way).

C. Pilot Light Switches, 20 A:

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

a. Cooper; 2221PL for 120 V and 277 V.
b. Hubbell; HPL1221PL for 120 V and 277 V.
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
d. Pass & Seymour; PS20AC1-PLR for 120 V.

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

D. Key-Operated Switches, 120/277 V, 20 A:

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

a. Cooper; 2221L.
b. Hubbell; HBL1221L.
c. Leviton; 1221-2L.
d. Pass & Seymour; PS20AC1-L.

2. Description:  Single pole, with factory-supplied key in lieu of switch handle.

2.4. WALL-BOX DIMMERS

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible 
frequency and EMI/RFI suppression filters.

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with UL 1472.
C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off switch positions 

shall bypass dimmer module.

1. 600 W; dimmers shall require no derating when ganged with other devices. 
2. 2000 W; dimmers where required by load. 

D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim potentiometer to adjust 
low-end dimming; dimmer-ballast combination capable of consistent dimming with low end not greater than 20 
percent of full brightness.

E. Dimmer Switches for LED fixtures:  Modular; compatible with dimming drivers in fixture(s); if other than 0-10V 
dimming is provided, verify dimmer is compatible with driver for full range of dimming (100-10%).
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2.5. OCCUPANCY SENSORS

A. Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Cooper; 6111 for 120 V, 6117 for 277 V.
b. Hubbell; WS1277.
c. Leviton; ODS 10-ID.
d. Pass & Seymour; WS3000.
e. Steinel; IL WLS 1.
f. Watt Stopper (The); PW-101.

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 180-degree 
field of view, with a minimum coverage area of 900 sq. ft..

B. Long-Range Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Hubbell; ATP1600WRP.
b. Leviton; ODWWV-IRW.
c. Pass & Seymour; WA1001.
d. Steinel; IL WLS 1
e. Watt Stopper (The); CX-100.

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 110-degree 
field of view, with a minimum coverage area of 1200 sq. ft..

2.6. SPECIAL PURPOSE DEVICES 

A. Provide where indicated, specified or as required other appropriate NEMA configured devices appropriate for 
such equipment as thru-wall units manufactured by the same manufactures.  

2.7. WALL PLATES

A. Single and combination types to match corresponding wiring devices.

1. Plate-Securing Screws:  Metal with head color to match plate finish.
2. Material for Finished Spaces:  0.035-inch-thick, satin-finished stainless steel.
3. Material for Unfinished Spaces:  Galvanized steel.
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for 

use in "wet locations."

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, die-cast 
aluminum with lockable in-use cover.

2.8. FLOOR SERVICE FITTINGS

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used.
B. Compartments:  Barrier separates power from voice and data communication cabling.
C. Service Plate:  solid brass with satin finish.
D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated.
E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 6 jacks for UTP 

cable.

2.9. SINGLE AND MULTIPLE STATION (120V) DETECTORS

A. Smoke Detectors:

1. Detector shall comply with the following:

a. UL 217 (Standard for Sinlge and Muliple Station Smoke Alarms)
b. Suitable for residential occupancies per NFPA 101

2. Detector shall be a dual-sensor (combination photoelectric and ionization detection) model.
3. Operate at 120V ac with 9-V dc battery as the secondary power source. Provide with "low" or "missing" 

battery chirping-sound device.
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4. Auxiliary Relays: Provide as required.
5. Test Switch: Push to test; simulates smoke at rated obscuration.
6. Tandem Connection: Allow tandem connection of number of indicated detectors; alarm on one detector 

shall actuate notification on all connected detectors.
7. Plug-in Arrangement: Detector and associated electronic components shall be mounted in a plug-in 

module that connects to a fixed base. Provide terminals in the fixed base for connection to building 
wiring.

8. Self-Restoring: Detectors shall not require resetting or readjustment after actuation to restore them to 
normal operation.

9. Integral Visual-Indicating Light: LED type indicating detector has operated and power-on status.
10. Where indicated on plans, provide Audible (Sounder) and/or Visual Base(s) for detector(s).

B. Combination Smoke/Carbon Monoxide Detectors:

1. Same as above requirements for smoke detectors, except as modified below:
2. Smoke detection may be by a photoelectric sensor only.
3. Comply with UL 2034 (Standard for Single and Multiple Station Carbon Monoxide Alarms).

C. Duct Smoke Detectors:

1. Comply with UL268A.
2. Sensor: LED or infrared light source with matching silicon-cell receiver.

a. Detector Sensitivity: Smoke obscuration between 2.5 and 3.5 percent/foot when tested 
according to UL 268A.

3. Base Mounting: Detector and associated electronic components shall be mounted in a twist-lock 
module that connects to a fixed base. The fixed base shall be designed for mounting directly to air 
duct. Provide terminals in the fixed base for connection to building wiring.

a. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the 
supplied detector.

4. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size, air 
velocity, and installation conditions where applied.

5. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

D. Audible (Sounder) Bases:

1. Listed to UL 268, 464, & 2075.
2. Base shall include the following selectable tones (as required):

a. Smoke: ANSI Temporal 3
b. Carbon Monoxide: Temporal 4

E. Visible Base:

1. Shall include a 177-cd strobe.

PART 3 EXECUTION

3.1. INSTALLATION

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
B. Coordination with Other Trades:

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding against outside of 
the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and 
other material that may contaminate the raceway system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint 
is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or 
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nicking of solid wire or cutting strands from stranded wire.
3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, 

without pigtails.
4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted provided the outlet box is large enough.

D. Receptacle Types:

1. The following receptacle types shall be furnished in lieu of “standard” 120V, 15 or 20 amp receptacles 
at all of the following locations, regardless of plan designation: 

a. Refer to the National Electrical Code (NEC), for definitions of all locations listed below.

2. GFCI Receptacles: 

a. Bathrooms / Locker Rooms
b. Kitchens (unless circuit is provided with GFCI protection at the circuit breaker)
c. Rooftops
d. Outdoors
e. Where located within 6’-0” of a sink.
f. Garages, Service Bays, etc.
g. Unfinished areas.

3. Weather-Resistant Receptacles: 

a. In all damp or wet locations.

E. Device Installation:

1. Replace all devices that have been in temporary use during construction or that show signs that they 
were installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible 

moment.
4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor 

tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG 

pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting 

screws in yokes, allowing metal-to-metal contact.
10. Wall plates shall not support wiring devices.  Provide wiring device with accessories as required to 

properly install devices and wall plates.
11. All devices shall be flush-mounted except as otherwise noted on the drawings.
12. Locations

a. Comply with layout drawings for general location; contact Owner's Representative for 
questions about locations and mounting methods.

b. Relocate outlets obviously placed in a location or manner not suitable to the room finish.
c. Avoid placing outlets behind open doors.
d. Align devices vertically and horizontally. Device plates shall be aligned vertically with 

tolerance of 1/16". All four edges of device plates shall be in contact with the wall surface.

13. Mounting Heights as indicated on the Drawings and according to ADA requirements.
14. Ganging of Switches - provide barriers between ganged 277 volt switches of different phases.
15. Power Outlets - install power outlets complete with back boxes, where installed in existing buildings or 

extensions of existing buildings. Coordinate phase connections for rotating equipment with connections 
in existing building.

16. Install device plates on all outlet boxes. Provide blank plates for all empty, spare and boxes for future 
devices.

17. Caulk around edges of outdoor device plates and boxes when rough wall surfaces prevent a raintight 
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seal. Use caulking material as approved by the Architect/Engineer.

F. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up.

G. Device Plates:  

1. Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when 
standard device plates do not fit flush or do not cover rough wall opening.

2. Provide matching blank wall plates to cover outlet or junction boxes intended for future devices.
3. Provide matching blank wall plates with 4 port knock outs at all telephone, data, and tele/data outlet 

locations.  Also provide with matching blankouts in each port.
4. Where wall plates for special devices are available only from manufacturer of device, provide designs 

and finishes equivalent to above specification.
5. Verify with Architect finish of any plate where it may be apparent a special finish or color should have 

been specified.

H. Switches

1. Where switches are indicated to be installed near doors, corner walls, etc., mount same not less than 2 
inches and not more than 18 inches from trim. Verify exact locations with the Architect.

2. Carefully coordinate the location of switches to insure locations at the strike side of doors.
3. Furnish and install an engraved legend for each switch that controls exhaust fans, motors, equipment 

systems, etc., not located within sight of the controlling switch.

I. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to manufacturers' 

device listing conditions in the written instructions.

J. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with 
grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.

3.2. IDENTIFICATION

A. Comply with Division 26 Section "Identification for Electrical Systems."

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or 
engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags 
inside outlet boxes.

3.3. FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Test Instruments:  Use instruments that comply with UL 1436.

B. Tests for Convenience Receptacles:

1. Test for correct wire terminations (no open ground, neutral, or hot).
2. Test for correct polarity (no hot/ground reverse or hot/neutral reverse).
3. Verify GFCI devices are operating properly.
4. Using the test plug, verify that the device and its outlet box are securely mounted.

END OF SECTION 262726
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SECTION 262813 – FUSES
262813 FUSES

PART 1 GENERAL

1.1. SUBMITTALS

A. First paragraph below is defined in Division 01 Section "Submittal Procedures" as an "Action Submittal."
B. Product Data:  For each type of product indicated.
C. Paragraph below is defined in Division 01 Section "Submittal Procedures" as an "Informational Submittal."
D. Operation and maintenance data.

1.2. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

B. Comply with NEMA FU 1 for cartridge fuses.
C. Comply with NFPA 70.

PART 2 PRODUCTS

2.1. FUSES

A. PRODUCT

1. Provide fuses by Bussman or Gould Shawmut.
2. Provide fuses of same characteristics as scheduled to insure selective coordination of power system.
3. Fuses 601 amp and larger shall be U/L Class L with minimum four (4) seconds time delay at 500% 

rating.
4. Fuses 600 amp and below shall be U/L Class J, RK-1 or RK-5 as scheduled time delay sized as shown 

on drawings or schedules.
5. Special temperature conditions, motors, motor loads or other conditions requiring other types or sizes 

of fuses must be reviewed by the Contracting Officer.  Fuse reducers are not permitted.

PART 3 EXECUTION

3.1. INSTALLATION

A. Install fuses only after installation is complete and final tests and inspections have been made.  Label fuses, 
switches and other fused devices with warning labels affixed in prominent location indicating type and size of 
fuse installed and fuse manufacturer’s catalog number.

B. Furnish Owner with spare fuses of each size and type installed on job as follows:

1. 601 Amps or Larger - three (3) of each size and type
2. 600 Amps or Less - 10% with minimum of three (3) of each size and type

C. For fuse types and ampacities, see plans.
D. Provide spare fuse cabinet with three shelves.
E. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

END OF SECTION 262813
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SECTION 262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS
262816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.
B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and 

attachments to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Field quality-control reports.
D. Operation and maintenance data.

1.3. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1. DISCONNECT SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Eaton (Cutler-Hammer)
2. General Electric Company
3. Siemens
4. Square D

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower 
rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.

C. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper 

and aluminum neutral conductors.
3. Lugs:  Suitable for number, size, and conductor material.
4. Service-Rated Switches:  Labeled for use as service equipment.

2.2. FUSIBLE SWITCHES

A. Refer to disconnect switches for all requirements in addition to the following.
B. Switches shall be furnished with clips or bolt pads to accommodate indicated fuses.
C. Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the label 

may be easily read from the front and without removing the fuse.
D. Accessories:

1. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.

2.3. MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Eaton (Cutler-Hammer)
2. General Electric Company
3. Siemens
4. Square D

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to 
comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous 
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magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A 
and larger.

D. Electronic Trip Circuit Breakers (where indicated on drawings or elsewhere in this specification):  Field-
replaceable rating plug, rms sensing, with the following field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I2t response.

E. Features and Accessories (where called for or required):

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; 

Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical 

ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, 
internal memory, and shunt trip unit; and three-phase, zero-sequence current transformer/sensor.

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
6. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker 

contacts, "b" contacts operate in reverse of circuit-breaker contacts.

2.4. ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with 
environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
2. Outdoor Locations:  NEMA 250, Type 3R.
3. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X, stainless steel.
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, 

Type 12.

PART 3 EXECUTION

3.1. INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise 
indicated.

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems."

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking 
of moving parts from enclosures and components.

D. Install fuses in fusible devices.
E. Comply with NECA 1.

3.2. IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.3. FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, 
feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing 
Specification.  Certify compliance with test parameters.
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, 
replace with new units and retest.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit 

breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action 
taken, and observations after remedial action.

END OF SECTION 262816
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SECTION 262913 – ENCLOSED CONTROLLERS
262913 ENCLOSED CONTROLLERS

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Product Data:  For each type of enclosed controller.
B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, details, and 

required clearances and service spaces around controller enclosures.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Field quality-control reports.
D. Operation and maintenance data.

1.3. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1. MOTOR STARTERS

A. Provide motor starters rated in accordance with NEMA and as specified and shown on plans.

1. Equivalents by: G.E., Cutler Hammer, or I.T.E. Siemens, Square D. 
2. Install starters in locations as shown on plans, installation shall be in strict accordance with NEC, and 

manufacturer’s installation requirements.

B. MAGNETIC MOTOR STARTERS

1. Provide 600 volt, 60 hertz AC across-the-line magnetic type rated in accordance with NEMA Standards 
and listed and labeled in accordance with UL Standard 508 Eleventh Edition.

2. Enclosures shall be NEMA type required by starter location and environment.
3. Starter shall have permanently affixed to inside of enclosure cover an easy to read wiring diagram, 

including alternate control variations and a warning sign indicating maximum current limiting fuse size 
that may be installed in disconnect switch which will limit fault current to starters withstand rating with 
100,000 RMS fault current available at disconnect switch.

4. Starter contacts shall be silver alloy double break replacement without removal of power wiring or 
starter from enclosure.

5. Provide starter with solid state type overload relays on all phases.  Overload thermal unit shall be one 
piece interchangeable construction. Overload relays shall provide phase loss and phase failure 
protection. Starter shall be inoperative with overload unit removed.  Starters shall not be furnished to 
Electrical Contractor with jumper straps in overload units.

6. Ampere rating for overload relays shall be selected by multiplying motor nameplate running amperes at 
connected voltage by .90 for motors with 1.0 service and by .95 for motors with 1.15 service factor.  
Use resulting amperes to enter manufacturer’s overload selection tables.  Keep record of thermal unit 
number and current range.

7. Provide starter with internal wiring and control circuits prewired with only line, load, and external control 
circuit wiring connections required.  When starter voltage exceeds 120 volts, provide 120 volt control 
circuit transformer with two Dual Element Fuses in transformer primary and one fuse in the secondary.

8. Starter shall be suitable for addition of at least four electrical interlocks of any arrangement of normally 
open or closed contacts.

9. Provide starter with the following accessories: auxiliary contacts, pilot light, and H.O.A. switch.
10. Starter applications requiring disconnect switch at starter shall be combination type motor starters in 

lieu of separate devices.

C. COMBINATION MAGNETIC MOTOR STARTERS

1. Provide 600 volt, 60 hertz AC across-the-line fusible or non-fusible as scheduled magnetic type rated 
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in accordance with NEMA Standards and listed and labeled in accordance with UL Standard 508 
Eleventh Edition.

2. Starter NEMA enclosure type shall be type required for starter location and environment.
3. Combination starter shall be a factory assembled unit with internal wiring and control circuits prewired 

with only line, load, and external control circuit wiring connections required.
4. Where fusible CMS are called for fuse holders shall be high pressure suitable for use with dual element 

fuses or rejection type current limiting fuses where required.
5. Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the 

fuse type and size may be easily read from the front and without removing the fuse.
6. All fuse holders shall have rejection clips installed. 
7. See plans for combination magnetic starters.

D. MANUAL MOTOR CONTROL (1 HP Maximum)

1. Provide 300 volt, 60 cycle, AC manually operated motor starting switch meeting current NEMA 
Standards with proper NEMA enclosure required by starter location and environment.

2. Starter shall have heavy silver alloy contacts with quick-make, quick-break mechanism manually 
operated by toggle switch.

3. Thermal unit shall be melting alloy type, resettable, one-piece interchangeable construction.
4. Provide starter with all accessories such as pilot light, H.O.A. or two speed switches required to 

provide control sequence shown on drawings or specified.  Selector switches contact shall have same 
ampere rating as starter switch.

PART 3 EXECUTION

3.1. INSTALLATION

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height, and with 
disconnect operating handles not higher than 79 inches above finished floor, unless otherwise indicated, and 
by bolting units to wall or mounting on lightweight structural-steel channels bolted to wall.  For controllers not 
at walls, provide freestanding racks complying with Division 26 Section "Hangers and Supports for Electrical 
Systems."

B. Install fuses in each fusible-switch enclosed controller.
C. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 Section 

"Fuses."
D. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after 

motors have been installed.
E. Comply with NECA 1.

3.2. IDENTIFICATION

A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for identification 
specified in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
2. Label each enclosure with engraved nameplate.
3. Label each enclosure-mounted control and pilot device.

3.3. CONTROL WIRING INSTALLATION

A. Install wiring between enclosed controllers and remote devices[ and facility's central control system].  Comply 
with requirements in Division 26 Section "Control-Voltage Electrical Power Cables."

B. Bundle, train, and support wiring in enclosures.
C. Connect selector switches and other automatic-control selection devices where applicable.

1. Connect selector switches to bypass only those manual- and automatic-control devices that have no 
safety functions when switch is in manual-control position.

2. Connect selector switches with enclosed-controller circuit in both manual and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and 
motor overload protectors.

3.4. FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed controller, component, connecting supply, feeder, and 
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control circuit.
2. Test continuity of each circuit.

C. Tests and Inspections:

1. Inspect controllers, wiring, components, connections, and equipment installation.  Test and adjust 
controllers, components, and equipment.

2. Test insulation resistance for each enclosed-controller element, component, connecting motor supply, 
feeder, and control circuits.

3. Test continuity of each circuit.
4. Verify that voltages at controller locations are within plus or minus 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Architect before starting the motor(s).
5. Test each motor for proper phase rotation.
6. Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing 

Specification.  Certify compliance with test parameters.
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, 

replace with new units and retest.
8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning 

controls and equipment.

D. Enclosed controllers will be considered defective if they do not pass tests and inspections.
E. Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action taken, and 

observations after remedial action.

3.5. ADJUSTING

A. Set field-adjustable switches and overload-relay pickup and trip ranges.
B. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable instantaneous trip 

elements.  Initially adjust to six times the motor nameplate full-load ampere ratings and attempt to start motors 
several times, allowing for motor cooldown between starts.  If tripping occurs on motor inrush, adjust settings 
in increments until motors start without tripping.  Do not exceed eight times the motor full-load amperes (or 11 
times for NEMA Premium Efficient motors if required).  Where these maximum settings do not allow starting of 
a motor, notify Architect before increasing settings.

3.6. DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.

END OF SECTION 262913
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SECTION 263213 – ENGINE GENERATORS
263213 DIESEL ENGINE GENERATORS

PART 1 - GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 260500. 
B. Reference Section 260548 – Vibration and Seismic Control. 
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SYSTEM DESCRIPTION

A. Provide all labor, materials and equipment to furnish, install and place in operation the Emergency/Standby 
power generation system in accordance with the contract documents and manufacturer's drawings and 
installation instructions.  All equipment shall be new, factory tested and delivered ready for field installation.

B. The responsibility for performance to this specification shall not be divided among individual component 
manufacturers, but must be assumed solely by the primary manufacturer.  This includes generating system 
design manufacture, test and having a local supplier responsible for service, parts and warranty for the total 
system.

C. Generator set mounted subassemblies such as cooling system, base, air intake system, exhaust outlet fittings 
and generator set mounted controls and switchgear shall also be designed, built and assembled as a 
complete unit by the engine - generator manufacturer.

1.3. SUBMITTALS

A. Component List - A breakdown of all components and options including switchgear.
B. Technical Data - Manufacturer produced generator set specification or data sheet identifying make and model 

of engine and generator, and including relevant component design and performance date.
C. Auxiliary Equipment - Specification or data sheets, including switchgear, transfer switch, vibration isolators, 

and day tank.
D. Drawings - General dimensions drawings showing overall generator set measurements, mounting location 

and interconnect points for load leads, fuel, exhaust, cooling and drain lines.
E. Wiring Diagrams - Wiring diagrams, schematics and control panel outline drawings published by the 

manufacturer for controls and switchgear showing interconnected points and logic diagrams for use by 
contractor and owner.

F. Warranty Statements - Warranty verification published by the manufacturer.
G. Service - Location and description of supplier's parts and service facility including parts inventory and number 

of qualified generator set service personnel.

1.4. QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation 
of units required for this Project.

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. Comply with ASME B15.1.
D. Comply with NFPA 37.
E. Comply with NFPA 70.
F. Comply with NFPA 99.
G. Comply with NFPA 110 requirements for Level required by occupancy of building for emergency power supply 

system.
H. Comply with UL 2200.
I. Engine Exhaust Emissions:  Comply with applicable state and local government requirements.
J. Noise Emission:  Comply with applicable state and local government requirements for maximum noise level at 

adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine 
cooling-air intake and discharge, and other components of installation.

1.5. WARRANTY

A. The manufacturer's authorized dealer shall be capable of administering the manufacturer's and dealer's 
warranty for all components supplied by the selling dealer (who may or may not be the same as the servicing 
dealer).

B. The manufacturer's and dealer's extended warranty shall in no event be for a period of less than two (2) years 
from date of initial start-up of the system and shall include repair parts, labor, reasonable travel expense 
necessary for repairs at the jobsite, and expendable (lubricating oil, filters, antifreeze and other service items 
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made unusable by the defect) used during the course of repair.  Applicable deductible costs shall be specified 
in the manufacturer's warranty.  Running hours shall not be a limiting factor for the system warranty by either 
the manufacturer or servicing dealer.  Submittals received without written warranties as specified will be 
rejected in their entirety.

C. The generator set supplier shall have factory trained service representatives and tooling necessary to install, 
test, maintain and repair all provided equipment.

D. The generator set supplier shall have sufficient parts inventory to maintain over the counter availability of at 
least 90% of any required parts.

E. The generator set supplier shall guarantee 100% parts availability within 48 hours from the time an order is 
entered with the dealer.

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. The complete power generation system, including engine, generator, switchgear and automatic transfer 
switch, shall be the product of an ISO 9001 certified manufacturer who has been regularly engaged in the 
production of complete generating systems for at least 30 years.  All components shall have been designed to 
achieve optimum physical and performance compatibility and prototype tested to prove integrated design 
capability.  The complete system shall have been factory fabricated, assembled and production tested by 
manufacturers listed below.  The naming of a specific manufacture does not waive any requirements of this 
specification. 

1. Cummins-Onan 
2. Caterpillar
3. MTU Onsite Energy
4. Kohler

B. The naming of a specific manufacturer does not waive any requirements of this specification.
C. Substitutions to this specification shall include complete submittal data clearly identifying all deviations or 

exceptions and shall be submitted for approval a minimum of ten (10) days prior to the bid date.

2.2. SYSTEM RATING

A. The electric power generating system including engine mounted radiator shall have a site capability of:

1. 150 kW, 187.5 kVA @ .8 PF, standby rating
2. 120/208 Volts AC, Wye connected, Three phase, 60 Hertz
3. 1500 Altitude (Feet), 105 Maximum Engine room temperature (deg F), -20 Minimum Outside 

temperature (deg F), Engine mounted radiator with 50% ethylene glycol

2.3. ENGINE

A. General Requirements: The engine shall be a stationary, four-cycle design, vertical in-line, with dry exhaust 
manifolds.  It shall be manufactured in the United States.  Two cycle engines are not acceptable.

B. Fuel: Natural Gas.
C. Rated Engine Speed: 1800 rpm.
D. Lubrication System:

1. Mechanical, positive displacement lube oil pump with replaceable full flow filter, oil cooler, and dip 
stick.

2. Lube oil shall be furnished by the engine generator manufacturer.

E. Engine Fuel System:

1. Natural Gas System:

a. Carburetor
b. Gas Regulator
c. Fuel-Shutoff Solenoid Valve
d. Flexible Fuel Connector

F. Coolant Jacket Heater:  Electrically powered, thermostatically controlled, sized to ensure proper starting.  The 
heaters for the generator shall automatically deactivate when the engine starts in accordance with Section 3-
3.1 of NFPA 110.

G. Governor: Electronic.
H. Coolant System: Close coupled, closed loop, liquid-cooled, with radiator factory-mounted on generator set.  

The radiator shall properly cool the engine while the engine is operating at full site capability and 0.5 in H20 
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external air restriction.  

1. Coolant: 50% antifreeze/coolant mixture.  Antifreeze shall be supplied by the contractor.

I. Exhaust silencer

1. A critical exhaust silencer shall be sized and supplied by the engine supplier.  It shall provide 15 dBA 
attenuation while imposing no more than 27 in H20 restriction.

2. The silencer shall be aluminized to prevent rusting and mounted (near the engine to minimize noise 
and condensation).  A provision for draining moisture shall be included.

3. The silencer shall be installed in the weatherproof enclosure and not on the outside of the enclosure.
4. The entire exhaust system including shell, heads, elbows, end caps, etc. shall be aluminized plated.  

The flexible exhaust connector shall be stainless steel.

J. Air-Intake Filter: Replaceable dry element air filter.
K. Starting System: Electric starting motor and control circuit capable of three complete starting cycles without 

overheating.

1. Battery Charger

a. A dual rate 10 ampere battery charger shall be provided which shall accept 120 volt AC single 
phase input to provide 24 volt DC output.  It shall be fused on the AC input and DC output, 
and incorporate current limiting circuitry to avoid the need for a crank disconnect relay.  The 
charger shall include a DC ammeter and voltmeter, and be housed in a NEMA 1 enclosure 
suitable for wall mounting.

b. The charger shall include LED annunciation for low battery voltage, high battery voltage, 
battery charger malfunction, and AC failure; and dry contacts for battery charger malfunction 
and low battery voltage; as required by NFPA-110.

2. Batteries

a. Twenty-four (24) volt starting batteries; sized as recommended by the generator set 
manufacturer; battery cables, and base mounted battery rack shall be provided.

b. The generator battery (or batteries) shall be provided with a battery heater.

2.4. GENERATOR

A. The generator shall be reconnectable, close coupled, drip proof and guarded, constructed to NEMA 1 and 1P 
and 1P 22 standards, single bearing, salient pole, revolving field, synchronous type with amortisseur windings 
in the pole faces of the rotating field and skewed stator windings to produce optimum voltage waveform.

B. The generator pitch shall be selected to optimize the generator efficiency and minimize the total harmonic 
distortion, especially the 5th and 7th harmonics which are detrimental to AC motors.

C. The generator shall be capable of delivering rated kVA at 60 Hz and 0.8 PF for any voltage +/- 5% of rated 
voltage.

D. All insulation systems shall meet NEMA MG-1 standards for Class H systems.  The actual generator 
temperature will be limited to Class F levels (130o C rise by resistance over 40o C ambient).  No materials 
shall be used which support fungus growth.

E. The revolving field coils shall be precision wet layer wound with epoxy based material applied to each layer of 
magnet wire.  The stator shall have two dips and bakes using Class H impregnating varnish.  The revolving 
field assembly shall be prototype tested for 2 hours at 2700 rpm (150% overspeed) and 70o C, and each 
production unit shall be tested at 2250 rpm (125% overspeed) at room temperature.  The revolving field 
assembly shall be balanced to 0.5 mil peak-peak.

F. The generator exciter shall be brushless with the circuit consisting of a three-phase armature and a three-
phase full wave bridge rectifier mounted on the rotor shaft.  Surge suppressors shall be included to protect the 
rotating diodes from voltage spikes.

G. A permanent magnet (PM) generator shall provide the source of excitation to the exciter to increase immunity 
to non-linear loads and to maintain 300% of rated current for 10 seconds during short circuit conditions.

H. (VR3) The automatic voltage regulator (AVR) shall maintain generator output voltage within +/- 0.5% for any 
constant load between no load and full load.  The regulator shall be a totally solid state design which includes 
electronic voltage buildup, volts per Hertz regulation, three phase sensing, overexcitation protection, loss of 
sensing protection, temperature compensation, shall limit voltage overshoot on startup, and shall be sealed 
from the environment.  

2.5. CONTROLS - GENERATOR SET MOUNTED

A. Cummins PowerCommand 2.2 (or approved equal) controller.
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B. The control panel shall be designed and built by the engine-generator manufacturer, it shall be mounted on 
the generator set and incorporate 100% solid state microprocessor based control circuitry, sealed dust tight, 
watertight modular components with metal housings, and digital instrumentation.  The panel shall be labeled 
with ISO symbols and comply with IEC 144, IP 22, and NEMA 12 for external environmental resistance, and 
IP 44 and NEMA 12 for resistance of the internal sealed modules.  The control panel shall be capable of 
facing the right, left or rear and shall be vibration isolated.

C. The panel shall include the following equipment/functions:

1. Automatic remote start capability with mode of operation selectable from a panel-mounted 4-position 
switch (Stop, Manual, Automatic, Reset).  

2. Cycle crank with adjustable "crank" and "reset" times.
3. Adjustable cooldown timer.
4. Emergency Stop push button requiring manual reset.
5. Voltage adjustment potentiometer to adjust voltage +10, -25% of rated.
6.  (1) 18 light remote annunciator located where indicated on plans to comply with NFPA requirements.

a. Annunciator panel shall include all alarm/shutdown functions provided on generator-mounted 
controller.  Provide additional alarm/shutdown functions on remote annunciator panel as 
follows:

i. Low Engine Temperature
ii. High Engine Temperature
iii. Low Coolant Level
iv. Battery Charger AC Fail
v. Tank Rupture
vi. Low Fuel Level

7. A common alarm horn (with silence switch) and individual flashing LED's shall be provided for each of 
the following shutdowns:

a. Overspeed (red), Overcrank (red), High Coolant temperature (red), Low Oil pressure (red), 
Emergency Stop (red)

D. Panel illumination lights (2) with ON/OFF switch
E. Digital display and phase selector switch for generator operational parameters.  True RMS sensing of these 

parameters shall be utilized to minimize distortion due to non-linear loads and ensure accuracy.

1. AC volts (+/- 0.5% accuracy), AC amps (+/- 0.5% accuracy), Hertz (+/- 0.3 Hz accuracy)

F. Digital display for:

1. Engine RPM (+/- 0.5% accuracy), DC voltage (+/- 0.5% accuracy), Oil pressure (+/- 0.5% accuracy), 
Coolant temperature (+/- 0.5% accuracy), Operating hours

G. “AmpSentry” (or approved equal) UL-Listed alternator protective device.

2.6. NETWORK CONTROLS AND COMMUNICATIONS MODULE

A. Provides for remote monitoring of generator set and transfer switch annunciation, AC data, engine data, 
analog data, status and trouble conditions.

B. Cummins PowerCommand 500 series or equal.
C. Access from any PC or Mac using Microsoft Silverlight-enabled web browser.
D. Event notification via SMTP (email) or SMS (text).
E. Data logs, event logs and reporting.
F. Provide all necessary wiring, setup and controls for remote monitoring.
G. Provide all necessary wiring, connections and interface with ATS provided.

2.7. WIRING CONDUIT

A. Engine and generator control wiring shall be multi-strand annealed copper conductors encased by cross-
linked polyethylene insulation resistant to heat, abrasion, oil, water, antifreeze and diesel fuel.    Wiring shall 
be suitable for continuous use at 120C (250F) with insulation not brittle at -50C (-60F).  Each cable will be 
heat stamped throughout the entire length to identify the cable's origin and termination.  Cables shall be 
enclosed in nylon flexible conduit which is slotted to allow easy access and moisture to escape.  Reusable 
bulkhead fittings will attach the conduit to generator set mounted junction boxes.
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2.8. BASE

A. The engine and generator shall be assembled to a common base by the engine-generator manufacturer.  The 
generator set base shall be designed and built by the engine-generator manufacturer to resist deflection, 
maintain alignment, and minimize resonant linear vibration.

2.9. CIRCUIT BREAKER - GENERATOR SET MOUNTED

A. The three-pole main line circuit breaker(s) shall be provided to protect the generator against external faults 
and provide a positive disconnect device at the generator output terminals.  The breaker(s) shall be UL-listed, 
and also include the following functions/features:

1. Solid State (electronic) trip unit.
2. 100% rated.
3. Shunt trip device/accessory connected to engine/generator safety shutdowns.
4. Mounted on the generator in a guarded drip-proof enclosure.

2.10. ENCLOSURES

A. Weather protective enclosure with removable/hinged doors and removable end panels.  All hinges and latches 
shall be stainless steel.  Sound rating shall be 84 dBA or less at 7 meters, based on an 8 position average.   
Cummins weatherproof aluminum enclosure or equal. 

PART 3 EXECUTION

3.1. PROTOTYPE TESTS

A. The system manufacturer must certify that engine, generator, controls and switchgear have been tested as 
complete system of representative engineering models (not on equipment sold).  Prototype testing shall 
include:

1. Fuel consumption at 1/4, 1/2, 3/4 and full load, Exhaust emissions, Mechanical and exhaust noise, 
Governor speed regulation at 1/4, 1/2, 3/4 and full load; and during transients, Motor starting kVA, 
Generator temperature rise in accordance with NEMA MG1-22.40, Voltage regulation at 1/4, 1/2, 3/4 
and full load; and during transients, Harmonic analysis, voltage waveform deviation and telephone 
influence factor, Generator short circuit capability, Cooling system performance, Torsional analysis, 
Linear vibration analysis

2. Generator shall be seismically certified.  Refer to Section 260548 for additional requirements/work.  
PARAGRAPH ADDED IN ADDENDUM 2.

3.2. SYSTEM PERFORMANCE

A. The power generating system shall conform to the following performance criteria at the site conditions.
B. Rating - Engine brake horsepower shall be sufficient to deliver full rated generator set kW/kVA when operated 

at rated rpm and equipped with all engine-mounted parasitic and external loads such as radiator fans and 
power generators.

C. Start Time and Load Acceptance - Engines shall start, achieve rated voltage and frequency, and be capable 
of accepting load within 10 seconds when properly equipped and maintained.

D. With the power generating system at normal operating temperature, it shall accept a 100% block load, less 
applicable derating factors, in accordance with NFPA 110.

E. Steady state frequency regulation shall be +/- 0.33% with no load to full load speed droop less than 3%.
F. Voltage regulation shall be +/- 0.5% for any steady state load between no load and full load.
G. The motor starting capability of the specified generator set is 904 kVA at 90% sustained voltage.  The 

submitted generator shall meet this minimum requirement or provide documentation verifying it is capable of 
starting all listed loads with an instantaneous maximum voltage dip of less than 30%.

3.3. PRODUCTION TESTS

A. The system manufacturer shall perform production tests on the complete generator set supplied.  A certified 
report of these tests shall be available when requested at the time of the generator set order.  These tests and 
controls shall include but not be limited to:

1. Operation at rated kW, Transient and steady state governing, Transient and steady state voltage 
regulation, Operation of all alarm and shutdown devices, Single step load pickup of rated kW
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3.4. INSTALLATION/ON SITE TESTING

A. The installation shall be performed in accordance with shop drawings, specifications and the manufacturer's 
instructions; and shall comply with applicable state and local codes.

B. The generator set shall be tested as defined below by the manufacturers authorized dealer to show it is free of 
any defects and will start automatically and carry full load.  This testing may be performed at the facility of the 
system manufacturer's authorized local dealer or at the jobsite.  Testing shall be completed in the presence of 
the owner's engineer or his appointed representative.  

C. All consumables necessary for testing shall be furnished by the bidder.  Any defects which become evident 
during the test shall be corrected by the bidder at his own expense.

D. Testing shall be completed as described for Level 1 installations in NFPA 110 - Installation Acceptance.

1. All conditions shall be recorded and test reports submitted to the Architect.

E. Proper operation of the following shall be demonstrated:

1. All auxiliary equipment supplied to this specification, starting and charging system components, all 
controls, engine shutdowns and safety devices

F. Should these tests indicate that the equipment does not meet the specified performance requirements, NFPA 
110, National Electrical Code and Local codes, the cost of all corrective measures shall be borne by the 
manufacturer's representative.

3.5. CONNECTIONS

A. Connect fuel piping to engines with a gate valve and union and flexible connector.

1. Natural-gas piping, valves, and specialties for gas distribution are specified in Division 23 Section 
"Facility Natural-Gas Piping."

3.6. EXTENDED STORAGE AT JOBSITE

A. The contractor shall take measures to facilitate extended outdoor storage at the jobsite for up to one year.  
The bidder shall also include provision for placing the unit into a start-up ready condition at the end of the 
storage period.

3.7. SERVICE MANUALS AND PARTS BOOKS

A. The system manufacturer's authorized local dealer shall furnish three copies of each of the manuals and 
books listed below for each unit under this contract:

3.8. OPERATING INSTRUCTIONS

A. With description and illustration of all switchgear controls and indicators and engine and generator controls.

3.9. PARTS BOOKS

A. That illustrate and list all assemblies, subassemblies and components, except standard fastening hardware 
(nuts, bolts, washers, etc.).

3.10. PREVENTATIVE MAINTENANCE INSTRUCTIONS

A. On the complete system that cover daily, weekly, monthly, biannual and annual maintenance requirements 
and include a complete lubrication chart. 

3.11. ROUTINE TEST PROCEDURES

A. For all electronic circuits and for the main AC generator.

3.12. TROUBLESHOOTING CHART

A. Covering the complete generator set showing description of trouble, probable cause and suggested remedy.

3.13. RECOMMENDED SPARE PARTS LIST

A. Showing all consumables anticipated to be required during routine maintenance and test.

3.14. WIRING DIAGRAMS AND SCHEMATICS

A. Showing function of all electrical components.
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END OF SECTION 263213
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SECTION 263600 – TRANSFER SWITCHES
263600 TRANSFER SWITCHES

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 260500. 
B. 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 transfer switches rated 600 V and less, including the following:

1. Automatic transfer switches.
2. Bypass/isolation switches.
3. Remote annunciation systems.

1.3. SUBMITTALS

A. Product Data:  Include rated capacities, weights, operating characteristics, furnished specialties, and 
accessories.

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum clearances, 
conductor entry provisions, gutter space, installed features and devices, and material lists for each switch 
specified.

C. Field quality-control test reports.
D. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and 

maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance 
Data," include the following:

1. Features and operating sequences, both automatic and manual.
2. List of all factory settings of relays; provide relay-setting and calibration instructions, including software, 

where applicable.

1.4. QUALITY ASSURANCE

A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and emergency 
maintenance repairs within a response period of less than eight hours from time of notification.

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. Comply with NEMA ICS 1.
D. Comply with NFPA 70.
E. Comply with NFPA 110.
F. Comply with UL 1008 unless requirements of these Specifications are stricter.

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. ASCO 
2. Caterpillar
3. Cummins/Onan
4. Kohler
5. Russelectric, Inc.
6. Zenith 

2.2. GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer, 
including tungsten filament lamp loads not exceeding 30 percent of switch ampere rating, unless otherwise 
indicated.

B. Withstand and Closing Ratings 

1. The ATS shall be rated to close on and withstand the available rms symmetrical short circuit current at 
the ATS terminals as shown and scheduled on the plans.

2. Unless noted otherwise, the ATS SCCR shall be independent of use with any specific circuit breakers 
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and/or fuses.
3. Where the ATS is noted on the plans as “May be Series-Rated”, the SCCR of the transfer switch may 

be rated based on use with specific circuit breakers.

a. The contractor shall be solely responsible for coordinating the breaker types furnished with 
the electrical gear, and verifying that the supplied breaker/transfer switch combination meets 
or exceeds the available fault current as indicated on the plans.

C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or better over an 
operating temperature range of minus 20 to plus 70 deg C.

D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge withstand 
capability requirements when tested according to IEEE C62.41.  Components shall meet or exceed voltage-
impulse withstand test of NEMA ICS 1.

E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated 
mechanism, mechanically and electrically interlocked in both directions.

F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current between active 
power sources.

1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case circuit-breaker 
components are not acceptable.

2. Switch Action:  Double throw; mechanically held in both directions.
3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional automatic 

transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

G. Neutral Terminal:  Solid and fully rated, unless otherwise indicated.
H. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches for 

communicating with remote programming devices, annunciators, or annunciator and control panels shall have 
communication capability matched with remote device.

I. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, either by color-code 
or by numbered or lettered wire and cable tape markers at terminations.  Color-coding and wire and cable 
tape markers are specified in Division 26 Section "Identification for Electrical Systems."

1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring indicated.
2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom entrance of 

feeder conductors as indicated.
3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips.

J. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, unless otherwise 
indicated on the plans.

2.3. AUTOMATIC TRANSFER SWITCHES

A. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops during normal 
functioning, unless otherwise indicated.

1. Switch shall be of the Open-Transition Type (break before make).

B. Manual Switch Operation:  Under load, with door closed and with either or both sources energized.  Transfer 
time is same as for electrical operation.  Control circuit automatically disconnects from electrical operator 
during manual operation.

C. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator and control 
panel.

D. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage on each 
phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage is 
adjustable from 75 to 98 percent of pickup value.  Factory set for pickup at 90 percent and dropout at 
85 percent.

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and engine 
start signals.  Adjustable from zero to six seconds, and factory set for one second.

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage shall be 
adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency 
shall be adjustable from 90 to 100 percent of nominal.  Factory set for pickup at 95 percent.

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory set for 10 
minutes to automatically defeat delay on loss of voltage or sustained undervoltage of emergency 
source, provided normal supply has been restored.
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5. Test Switch:  Simulate normal-source failure.
6. Switch-Position Pilot Lights:  Indicate source to which load is connected.
7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and alternate-source 

sensing circuits.

a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
b. Emergency Power Supervision:  Red light with nameplate engraved "Alternate Source 

Available."

8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts for each switch 
position, rated 10 A at 240-V ac.

9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will 
remain connected to emergency power source regardless of condition of normal source.  Pilot light 
indicates override status.

10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and normally open; 
rated 10 A at 32-V dc minimum.

11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory set for five 
minutes.  Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load 
to normal source.

2.4. SERVICE ENTRANCE RATED

A. Utility main service disconnect ahead of ATS.
B. Thermal magnetic, 3 pole, 100% rated molded case circuit breaker with current ratings as shown on the plans.  
C. Service entrance listed.
D. Separate ground bus.

2.5. REMOTE ANNUNCIATOR SYSTEM

A. Functional Description:  Remote annunciator panel shall annunciate conditions for indicated transfer switches.  
Annunciation shall include the following:

1. Sources available, as defined by actual pickup and dropout settings of transfer-switch controls.
2. Switch position.
3. Switch in test mode.
4. Failure of communication link.

B. Refer to generator specifications for additional requirements of remote annunciator panel.

2.6. REMOTE ANNUNCIATOR AND CONTROL SYSTEM

A. Remote Annunciation and Control Panel:  Solid-state components.  Include the following features:

1. Controls and indicating lights grouped together for each transfer switch.
2. Label each indicating light control group.  Indicate transfer switch it controls, location of switch, and 

load it serves.
3. Digital Communication Capability:  Matched to that of transfer switches supervised.
4. Coordinate description in subparagraph below with floor plan representation and details on Drawings.
5. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated.

2.7. SOURCE QUALITY CONTROL

A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure proper 
operation.  Check transfer time and voltage, frequency, and time-delay settings for compliance with specified 
requirements.  Perform dielectric strength test complying with NEMA ICS 1.

PART 3 EXECUTION

3.1. INSTALLATION

A. Floor-Mounting Switch:  Anchor to floor by bolting.

1. Concrete Bases:  3-1/2 inches high, reinforced, with chamfered edges.  Extend base no more than 4 
inches in all directions beyond the maximum dimensions of switch, unless otherwise indicated or 
unless required for seismic support.  Construct concrete bases according to Division 26 Section 
"Hangers and Supports for Electrical Systems."

B. Identify components according to Division 26 Section "Identification for Electrical Systems."
C. Set field-adjustable intervals and delays, relays, and engine exerciser clock.
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3.2. CONNECTIONS

A. Ground equipment according to Division 26.
B. Connect wiring according to Division 26.
C. Wiring to Remote Components:  Match type and number of cables and conductors to control and 

communication requirements of transfer switches as recommended by manufacturer.  Increase raceway sizes 
at no additional cost to Owner if necessary to accommodate required wiring.

3.3. WARRANTY

A. Duration of Warranty:

1. 2 years inclusive of labor/workmanship
2. 5 years on parts
3. 10 years on the main contacts

3.4. FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installation, including connections, and to assist in testing.

2. After installing equipment and after electrical circuitry has been energized, test for compliance with 
requirements.

3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing 
Specification.  Certify compliance with test parameters.

4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester.  
Include external annunciation and control circuits.  Use test voltages and procedure recommended by 
manufacturer.  Comply with manufacturer's specified minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.
b. Inspect for physical damage, proper installation and connection, and integrity of barriers, 

covers, and safety features.
c. Verify that manual transfer warnings are properly placed.
d. Perform manual transfer operation.

5. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at 
least three times.

a. Simulate power failures of normal source to automatic transfer switches and of emergency 
source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.
c. Verify time-delay settings.
d. Verify pickup and dropout voltages by data readout or inspection of control settings.
e. Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
f. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, 

retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

B. Coordinate tests with tests of generator and run them concurrently.
C. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation 

and contact resistances and time delays.  Attach a label or tag to each tested component indicating 
satisfactory completion of tests.

D. Remove and replace malfunctioning units and retest as specified above.

3.5. DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain transfer switches and related equipment as specified below.  Refer to Division 01 
Section "Demonstration and Training."

B. Coordinate this training with that for generator equipment.

END OF SECTION 263600
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SECTION 264115 – SURGE PROTECTION DEVICES

PART 1 GENERAL

1.1. SCOPE

A. The Contractor shall furnish and install the Surge Protective Device (SPD) equipment having the electrical 
characteristics, ratings, and modifications as specified herein and as shown on the contract drawings. To 
maximize performance and reliability and to obtain the lowest possible let-through voltages, the ac surge 
protection shall be integrated into electrical distribution equipment such as switchgear, switchboards, 
panelboards, busway (integrated within bus plug), or motor control centers. Refer to related sections for surge 
requirements in:

1.2. RELATED SECTIONS

A. Reference Section 260500.  
B. Section 262416 – Panelboards

1.3. SUBMITTALS

A. The following information shall be submitted to the Engineer:

1. Provide verification that the SPD complies with the required ANSI/UL 1449 3rd Edition listing by 
Underwriters Laboratories (UL) or other Nationally Recognized Testing Laboratory (NRTL).  
Compliance may be in the form of a file number that can be verified on UL’s website or on any other 
NRTL’s website, as long as the website contains the following information at a minimum: model 
number, SPD Type, system voltage, phases, modes of protection, Voltage Protection Rating (VPR), 

and Nominal Discharge Current (In).

B. Where applicable the following additional information shall be submitted to the engineer:

1. Descriptive bulletins
2. Product sheets

C. The following information shall be submitted for record purposes:

1. Final as-built drawings and information for items listed in Section 1.04 and shall incorporate all 
changes made during the manufacturing process

1.4. QUALIFICATIONS

A. The manufacturer of the assembly shall be the manufacturer of the major components within the assembly.
B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified.
C. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of 

five (5) years. When requested by the Engineer, an acceptable list of installations with similar equipment shall 
be provided demonstrating compliance with this requirement.

D. The SPD shall be compliant with the Restriction of Hazardous Substances (RoHS) Directive 2002/95/EC.
E. SPD units and all components shall be designed, manufactured, and tested in accordance with the latest 

applicable UL standard (ANSI/UL 1449 3rd Edition).

1.5. DELIVERY, STORAGE AND HANDLING

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One (1) copy of 
manufacturer’s instructions shall be included with the equipment at time of shipment.

1.6. OPERATION AND MAINTENANCE MANUALS

A. Operation and maintenance manuals shall be provided with each SPD shipped. 

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. Eaton / Cutler-Hammer products
B. Siemens
C. Square D
D. GE
E. The listing of specific manufacturers above does not imply acceptance of their products that do not meet the 

specified ratings, features, and functions. Manufacturers listed above are not relieved from meeting these 
specifications in their entirety. Products in compliance with the specification and manufactured by others not 
named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.
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2.2. VOLTAGE SURGE SUPPRESSION – GENERAL

A. Electrical Requirements

1. Unit Operating Voltage – Refer to drawings for operating voltage and unit configuration.
2. Maximum Continuous Operating Voltage (MCOV) – The MCOV shall not be less than 115% of the 

nominal system operating voltage.
3. The suppression system shall incorporate thermally protected metal-oxide varistors (MOVs) as the 

core surge suppression component for the service entrance and all other distribution levels. The 
system shall not utilize silicon avalanche diodes, selenium cells, air gaps, or other components that 
may crowbar the system voltage leading to system upset or create any environmental hazards.

4. Protection Modes – The SPD must protect all modes of the electrical system being utilized. The 
required protection modes are indicated by bullets in the following table:

Protection Modes
Configuration L-N L-G L-L N-G
Wye ● ● ● ●
Delta N/A ● ● N/A
Single Split Phase ● ● ● ●
High Leg Delta ● ● ● ●

5. Nominal Discharge Current (In) – All SPDs applied to the distribution system shall have a 20kA In 

rating regardless of their SPD Type (includes Types 1 and 2) or operating voltage.  SPDs having an In 
less than 20kA shall be rejected.

6. ANSI/UL 1449 3rd Edition Voltage Protection Rating (VPR) – The maximum ANSI/UL 1449 3rd Edition 
VPR for the device shall not exceed the following:

Modes 208Y/120

L-N; L-G; N-G 700

L-L 1200 
B. SPD Design

1. Maintenance Free Design – The SPD shall be maintenance free and shall not require any user 
intervention throughout its life.  SPDs containing items such as replaceable modules, replaceable 
fuses, or replaceable batteries shall not be accepted.  SPDs requiring any maintenance of any sort 
such as periodic tightening of connections shall not be accepted.  SPDs requiring user intervention to 
test the unit via a diagnostic test kit or similar device shall not be accepted.

2. Balanced Suppression Platform – The surge current shall be equally distributed to all MOV 
components to ensure equal stressing and maximum performance. The surge suppression platform 
must provide equal impedance paths to each matched MOV. Designs incorporating replaceable SPD 
modules shall not be accepted.

3. Electrical Noise Filter – Each unit shall include a high-performance EMI/RFI noise rejection filter. Noise 
attenuation for electric line noise shall be up to 50 dB from 10 kHz to 100 MHz using the MIL-STD-
220A insertion loss test method.  Products unable able to meet this specification shall not be accepted.

4. Internal Connections – No plug-in component modules or printed circuit boards shall be used as surge 
current conductors. All internal components shall be soldered, hardwired with connections utilizing low 
impedance conductors.

5. Monitoring Diagnostics – Each SPD shall provide the following integral monitoring options:

a. Protection Status Indicators - Each unit shall have a green / red solid-state indicator light that 
reports the status of the protection on each phase. 

i. For wye configured units, the indicator lights must report the status of all protection 
elements and circuitry in the L-N and L-G modes.  Wye configured units shall also 
contain an additional green / red solid-state indicator light that reports the status of 
the protection elements and circuitry in the N-G mode.  SPDs that indicate only the 
status of the L-N and L-G modes shall not be accepted.

ii. For delta configured units, the indicator lights must report the status of all protection 
elements and circuitry in the L-G and L-L modes.  

iii. The absence of a green light and the presence of a red light shall indicate that 
damage has occurred on the respective phase or mode.  All protection status 
indicators must indicate the actual status of the protection on each phase or mode.  
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If power is removed from any one phase, the indicator lights must continue to 
indicate the status of the protection on all other phases and protection modes. 
Diagnostics packages that simply indicate whether power is present on a particular 
phase shall not be accepted.  

b. Remote Status Monitor – The SPD must include Form C dry contacts (one NO and one NC) 
for remote annunciation of its status.  Both the NO and NC contacts shall change state under 
any fault condition.

c. Audible Alarm and Silence Button – The SPD shall contain an audible alarm that will be 
activated under any fault condition.  There shall also be an audible alarm silence button used 
to silence the audible alarm after it has been activated.

d. Surge Counter – The SPD shall be equipped with an LCD display that indicates to the user 
how many surges have occurred at the location. The surge counter shall trigger each time a 
surge event with a peak current magnitude of a minimum of 50 ± 20A occurs.  A reset 
pushbutton shall also be standard, allowing the surge counter to be zeroed.  The reset button 
shall contain a mechanism to prevent accidental resetting of the counter via a single, short-
duration button press.  In order to prevent accidental resetting, the surge counter reset button 
shall be depressed for a minimum of 2 seconds in order to clear the surge count total.

i. The ongoing surge count shall be stored in non-volatile memory.  If power to the 
SPD is completely interrupted, the ongoing count indicated on the surge counter’s 
display prior to the interruption shall be stored in non-volatile memory and displayed 
after power is restored.  The surge counter’s memory shall not require a backup 
battery in order to achieve this functionality.

6. Overcurrent Protection

a. The unit shall contain thermally protected MOVs.  These thermally protected MOVs shall have 
a thermal protection element packaged together with the MOV in order to achieve overcurrent 
protection of the MOV.  The thermal protection element shall disconnect the MOV(s) from the 
system in a fail-safe manner should a condition occur that would cause them to enter a 
thermal runaway condition.

7. Fully Integrated Component Design – All of the SPD’s components and diagnostics shall be contained 
within one discrete assembly.  SPDs or individual SPD modules that must be ganged together in order 
to achieve higher surge current ratings or other functionality shall not be accepted.

8. Safety Requirements 

a. The SPD shall minimize potential arc flash hazards by containing no user serviceable / 
replaceable parts and shall be maintenance free.  SPDs containing items such as replaceable 
modules, replaceable fuses, or replaceable batteries shall not be accepted.  SPDs requiring 
any maintenance of any sort such as periodic tightening of connections shall not be accepted.  
SPDs requiring user intervention to test the unit via a diagnostic test kit or similar device shall 
not be accepted.

b. SPDs designed to interface with the electrical assembly via conductors shall require no user 
contact with the inside of the unit.  Such units shall have any required conductors be factory 
installed. 

2.3. SYSTEM APPLICATION

A. The SPD applications covered under this section include distribution and branch panel locations, busway, 
motor control centers (MCC), switchgear, and switchboard assemblies. All SPDs shall be tested and 
demonstrate suitability for application within ANSI/IEEE C62.41 Category C, B, and A environments.

B. Surge Current Capacity – The minimum surge current capacity the device is capable of withstanding shall be 
as shown in the following table:

Minimum surge current capacity based on ANSI / IEEE C62.41 location category
Category Application Per Phase Per Mode
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C Service Entrance Locations 
(Switchboards, Switchgear, MCC, Main 
Entrance)

250 kA 125 kA

B High Exposure Locations (Distribution 
Panelboards)

160 kA 80 kA

A Branch Locations (Panelboards, MCCs, 
Busway)

120 kA 60 kA

C. SPD Type – all SPDs installed on the line side of the service entrance disconnect shall be Type 1 SPDs. All 
SPDs installed on the load side of the service entrance disconnect shall be Type 1 or Type 2 SPDs.

2.4. LIGHTING AND DISTRIBUTION PANELBOARD REQUIREMENTS 

A. The SPD application covered under this section includes lighting and distribution panelboards.  The SPD units 
shall be tested and demonstrate suitability for application within ANSI/IEEE C62.41 Category B environments.

1. The SPD shall be included and mounted within the panelboard by the manufacturer of the panelboard.
2. The SPD shall be of the same manufacturer as the panelboard.
3. The SPD shall not limit the use of through-feed lugs, sub-feed lugs, and sub-feed breaker options.
4. SPDs shall be installed immediately following the load side of the main breaker.  SPDs installed in 

main lug only panelboards shall be installed immediately following the incoming main lugs. 
5. The panelboard shall be capable of re-energizing upon removal of the SPD.
6. The SPD shall be interfaced to the panelboard via a direct bus bar connection.  Alternately, an SPD 

connected to a 30A circuit breaker for disconnecting purposes may be installed using short lengths of 
conductors as long as the conductors originate integrally to the SPD. The SPD shall be located directly 
adjacent to the 30A circuit breaker. 

7. The complete panelboard including the SPD shall be UL67 listed.

2.5. SWITCHGEAR, SWITCHBOARD, MCC AND BUSWAY REQUIREMENTS

A. The SPD application covered under this section is for switchgear, switchboard, MCC, and busway locations. 
Service entrance located SPDs shall be tested and demonstrate suitability for application within ANSI/IEEE 
C62.41 Category C environments.

1. The SPD shall be of the same manufacturer as the switchgear, switchboard, MCC, and busway
2. The SPD shall be factory installed inside the switchgear, switchboard, MCC, and/or bus plug at the 

assembly point by the original equipment manufacturer
3. Locate the SPD on the load side of the main disconnect device, as close as possible to the phase 

conductors and the ground/neutral bar.
4. The SPD shall be connected through a disconnect (30A circuit breaker).  The disconnect shall be 

located in immediate proximity to the SPD.  Connection shall be made via bus, conductors, or other 
connections originating in the SPD and shall be kept as short as possible.

5. All monitoring and diagnostic features shall be visible from the front of the equipment.

2.6. ENCLOSURES

A. All enclosed equipment shall have NEMA 1 general purpose enclosures, unless otherwise noted. Provide 
enclosures suitable for locations as indicated on the drawings and as described below:

1. NEMA 1 – Constructed of a polymer (units integrated within electrical assemblies) or steel (sidemount 
units only), intended for indoor use to provide a degree of protection to personal access to hazardous 
parts and provide a degree of protection against the ingress of solid foreign objects (falling dirt).

2. NEMA 4 – Constructed of steel intended for either indoor or outdoor use to provide a degree of 
protection against access to hazardous parts; to provide a degree of protection of the equipment inside 
the enclosure against ingress of solid foreign objects (dirt and windblown dust); to provide a degree of 
protection with respect to the harmful effects on the equipment due to the ingress of water (rain, sleet, 
snow, splashing water, and hose directed water); and that will be undamaged by the external formation 
of ice on the enclosure. (sidemount units only)

3. NEMA 4X – Constructed of stainless steel providing the same level of protection as the NEMA 4 
enclosure with the addition of corrosion protection. (sidemount units only)

PART 3 EXECUTION

3.1. FACTORY TESTING

A. Standard factory tests shall be performed on the equipment under this section. All tests shall be in accordance 
with the latest version of NEMA and UL standards.
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3.2. INSTALLATION

A. The Contractor shall install all equipment per the manufacturer's recommendations and the contract drawings.

3.3. WARRANTY

A. The manufacturer shall provide a full ten (10) year warranty from the date of shipment against any SPD part 
failure when installed in compliance with manufacturer's written instructions and any applicable national or 
local code.

END OF SECTION 264115
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SECTION 265000 – LIGHTING
265000 LIGHTING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260500.  
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS

A. Product Data:  

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaires.
4. Include emergency lighting units, including batteries and chargers.
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
6. Photometric data and adjustment factors based on laboratory tests

B. Shop Drawings:  Show details of nonstandard or custom lighting fixtures.  Indicate dimensions, weights, 
methods of field assembly, components, features, and accessories.

C. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, signed by product 
manufacturer.

D. Field quality-control test reports.
E. Seismic Qualification Certificates: For luminaires, accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled 
components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe 
mounting and anchorage provisions.

PART 2 -  PRODUCTS

2.1. INSPECTION

A. Prior to installation of luminaires Electrical Contractor shall inspect luminaire and verify unit meets or exceeds 
specifications, is new and unused without damage or defect and is suitable for the intended service.

B. See architectural and electrical plans for luminaire locations, coordinate installation with other trades.  At the 
completion of the project all luminaires shall be aligned, level and cleaned to the satisfaction of the A/E.

2.2. EQUIVALENT MANUFACTURERS

A. The following light fixture manufacturers are generally approved equals to those manufacturers listed in the 
Lighting Fixture Schedule on the drawings.  The approval herein no way relieves the contractor of meeting all 
specification requirements.  All light fixtures substituted for fixtures specified on drawings must conform in 
materials, dimensions, appearance, performance, and be of equal quality to the fixture specified and 
described in the Lighting Fixture Schedule.  Fixture manufacturers not listed here must be submitted and 
approved a minimum of 10 days prior to bid.

B. Provide luminaires by the following manufacturers:
C. Downlights: 

1. Category 1:  (Only Category 1 fixtures may be substituted for Category 1 fixtures specified on the 
drawings).  Calculite, Edison Price, Focal Point, Kirlin, Kurt Versen, Rambusch, RSA, USA Lighting, 
USAI Lighting

2. Category 2:  (Category 1 or Category 2 fixtures may be substituted for Category 2 fixtures specified on 
the drawings).  Elite, Halo, Hubbell, Indy, Intense, Lightolier, Lithonia, Marko, Nulite, Pathway, 
Prescolite, Portfolio, Spectrum, Williams, Zumtobel

D. LED/Fluorescent Troffer Type:  Columbia, Cooper (Metalux), Daybrite, Elite, Finelite, Focal Point, Lithonia, 
Williams

1. Equivalent troffers shall be considered the following: Columbia (PS Series), Cooper (Metalux GC 
Series), Daybrite (SP Series), Elite (OT Series), Finelite (HPR Series), Lithonia (SP Series), Williams 
(50 Series)

E. Undercounter: Columbia, Color Kinetics, Daybrite, Elite, Fail-Safe, Lithonia, Metalux, Nulite, Viscor Lighting, 
WAC, Williams

F. Strip Fluorescents: Birchwood, Columbia, Daybrite, Elite, ILP, Lithonia, Metalux, Paramount, Prudential, 
Utopia Lighting, Williams
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G. Linear/Tubes: A Light, Corelite, Finelite, Focal Point, Ledalite, Linear Lighting, LiteControl, Mercury 
Architectural Lighting, Metalumen, Peerless, PMC, Precision, Prudential, Utopia Lighting, Williams, Zumtobel

H. Specialty Lights: Advent, Baselite, Bega, Beta Calco, Casey Architectural, Cole, Crenshaw Lighting, Design 
Plan, Engineered Lighting Products, Focal Point, G Lighting, iGuzzini, Impact Lighting, Interlux, Juno, Justice 
Design, Kramer, Louis Poulson, Lighting Services Inc., Neoray, Prudential, Sharper, SPI, Manning, MP 
Lighting, Sistemalux, Sterner, Tivoli, Trend Lighting, Trimblehouse, Ultra Lights, Visa, Visual Lighting 
Technologies, WAC, Winona, Zaneen, Zumtobel

I. Indirect: Ametrix, Elliptipar, Engineered Lighting Products, Focal Point, LiteControl, SPI, Zumtobel
J. Industrial: ABS Lighting, Crouse Hinds, Daybrite, Gardco, G.E., Holophane, Hubbell, Lumark, Kim, Lithonia, 

SPI, Williams
K. Exit Signs and Emergency Lights: Beghelli, Chloride, Concealite, Devine, Dual-Lite, EELP, Elite, Emergi-Lite, 

Evenlite, Exitronix, Fail-Safe, Hubbell, Lithonia, Prescolite, Surelites, Crouse Hinds, Williams. 
L. Security/Vandal Resistant: Daybrite, Eclipse, Failsafe, Holcor, Kenall, Kirlin, L.C. Doane, Moldcast.
M. Hazardous Locations: Appleton, Chloride, Cross-Hinds, Daybrite, Dialight, Dual-Lite, Halo, Hubbell, Kirlin, L.C. 

Doane, Paramount, Phoenix
N. Outdoor: ABS Lighting, Antique Street Lights, Architectural Area Lighting, Bega, Beta Calco, Daybrite, Devine, 

Excelsior, Gardco, G.E., Hadco, Hubbell, Holophane, Hydrel, Invue, Kim, King Luminaire, Lithonia, LSI 
Lighting Systems, Lumark, Lumec, Lumiere, Lumenton, McGraw-Edison, McPhilben, Ruud, Sterner, Stonco, 
Sun Valley Lighting, US Architectural, Vista Pro, Williams.

O. Track Lighting: Alfa, Bruck, Elite, Halo, Intense, Lithonia, Lightolier, Lighting Services Inc., Lite Lab, Marko, 
Prescolite

P. LED lamps and Modules: Philips, General Electric, Osram/Sylvania, Cree, Nichia.
Q. LED Power Supplies: Osram/Sylvania, General Electric, Philips.

2.3. LUMINAIRES

A. Provide luminaires complete with lamps and accessories required for hanging.  Contractor shall insure that 
lamps, reflector lens and trim are clean at time of final inspection.  Mount recessed luminaires with trim flush to 
ceilings, free of gaps or cracks.

B. Coordinate mounting of ceiling mounted luminaires with General Contractor.  Where additional supports are 
required due to luminaire location or weight, electrical contractor shall provide supports, unless otherwise 
specified under ceiling specifications.

C. Consult architectural plans and existing conditions where applicable for ceiling types and provide surface and 
recessed lighting fixtures with appropriate mounting components and accessories.  Verify mounting 
requirements prior to ordering and shop drawing submission.

D. All fixtures and components mounted in areas lower than 8’-0” or in mechanical, electrical or service type 
areas subject to circulation of staff or maintenance shall be coordinated prior to installation so as to minimize 
damage or injury.  Any devices or fixtures mounted without coordination/notification with architect that become 
hazards to walk paths or subject to damage shall be moved at no expense to the owner at the satisfaction of 
the architect/engineer.  (ie. if a fixture can be located a short distance away that avoids a beam or prevents it 
from being mounted 3” above a persons head that should be coordinated prior to installation)

E. Fixtures mounted in fire rated ceilings shall be provided and installed with fire rated enclosures to maintain 
ceiling integrity.  Provide engineered products by EZ-Barrier, Tenmat or similar products or provide enclosures 
fabricated in accordance with building code and UL requirements.  Maintain all fixture required heat sink and 
other clearances.

2.4. LED LIGHTING SYSTEMS

A. LED components, lamps, drivers, and fixtures shall comply with: PCC 47 CFR Part 15; UL 8750; ANSI/NEMA 
Standards C78.377, NEMA SSL-1, C82.77, IESNA Standards TM-16-05, RP-16, LM-79, LM-80 and TM-21.

B. The LED module itself and all its components must not be subject to mechanical stress.
C. Assembly must not damage or destroy conducting paths on the circuit board.
D. Installation of LED modules (with power supplies) shall adhere to all applicable electrical and safety 

standards.
E. Correct polarity shall be clearly identified.
F. LED module must be protected from unbalanced voltage drop, and/or overload.
G. Ensure that the power supply is of adequate power to operate the load.
H. Install system according to manufacturer’s heat sinking parameters.
I. For applications involving exposure to humidity and dust, the module shall be protected by a fixture or housing 

with a suitable protection glass. The module shall be protected against condensation water by treatment with 
an appropriate circuit board conformal coating. The conformal coating should have the following features. 

1. Optical transparency 
2. UV resistance 
3. Thermal expansion properties matching those of the module (15-30 x 10-6cm/cm/K) 
4. Low permeability of steam for all climate conditions
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5. Resistance against corrosive environments

J. The LED module shall be operated with an electronically stabilized power supply offering protection against 
short circuits overload and overheating. 

K. All drivers used for supplying power to LED arrays in lighting fixtures shall be by the light fixture manufacturer.
L. Drivers shall be integral to the fixture unless otherwise shown or specified.

PART 3 - EXECUTION

3.1. LUMINAIRES

A. All light fixtures shall be cleaned and free of all construction debris.  Install units as shown and detailed on the 
plans and per manufacturers’ directions.  

B. Reference luminaire schedule on plans for specific luminaire, lamp, and ballast requirements.
C. Reinstall any fixtures called out for relocation or remounting in renovation areas as though they are new 

fixtures.  Make all provisions to properly mount and support existing fixtures being reused.
D. Luminaires submitted must meet or exceed specified luminaire in performance and construction and 

appearance.  Provide luminaires at each location shown on drawings. Luminaires shall be in accordance with 
type designation on drawings.

3.2. ADJUSTMENTS

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site 
assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to 
Project during other-than-normal hours for this purpose. Some of this work may be required during hours of 
darkness.

B. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.
C. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
D. Adjust the aim of luminaires in the presence of the Architect.

3.3. FIELD QUALITY CONTROL

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from 
normal power to battery and retransfer to normal.

B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting 
results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

END OF SECTION 265000
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SECTION 265100 – INTERIOR LIGHTING
265100 INTERIOR LIGHTING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260010.
B. Reference Section 265000 for general requirements of all light fixtures.
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

PART 2 -  PRODUCTS

2.1. LUMINAIRES

A. Provide luminaires complete with lamps and accessories required for hanging.  Contractor shall insure that 
lamps, reflector lens and trim are clean at time of final inspection.  Mount recessed luminaires with trim flush to 
ceilings, free of gaps or cracks.

B. Coordinate mounting of ceiling mounted luminaires with General Contractor.  Where additional supports are 
required due to luminaire location or weight, electrical contractor shall provide supports, unless otherwise 
specified under ceiling specifications.

C. Consult architectural plans and existing conditions where applicable for ceiling types and provide surface and 
recessed lighting fixtures with appropriate mounting components and accessories.  Verify mounting 
requirements prior to ordering and shop drawing submission.

D. Fixtures mounted in fire rated ceilings shall be provided and installed with fire rated enclosures to maintain 
ceiling integrity.  Provide engineered products by EZ-Barrier, Tenmat or similar products or provide enclosures 
fabricated in accordance with building code and UL requirements.  Maintain all fixture required heat sink and 
other clearances.

E. Provide troffer luminaires with the following devices wherever possible and not specified otherwise on the 
luminaire schedule:  cam latches, 100% door gasketing, post fabrication painted finish, t-bar clips, lens clips, 
suspension tabs, and a minimum of 0.125” lens.

2.2. LAMPS

A. Lamps shall be lamp types recommended by luminaire manufacturer.  Lamp no fixtures above manufacturers 
recommended maximum wattages.

B. Incandescent lamps shall be inside frosted (IF) type unless otherwise called for in luminaire schedule.
C. Low-Mercury Fluorescent Lamps:  Comply with EPA's toxicity characteristic leaching procedure test; shall 

yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.
D. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 32 W maximum, nominal length 48 inches, 2800 initial 

lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and average rated life 20,000 hours, unless 
otherwise indicated.

E. T5 rapid-start low-mercury lamps, rated 28 W maximum, nominal length of 45.2 inches, 2900 initial lumens 
(minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 20,000 hours, unless 
otherwise indicated.

F. T5HO rapid-start, high-output low-mercury lamps, rated 54 W maximum, nominal length of 45.2 inches, 5000 
initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 20,000 
hours, unless otherwise indicated.

G. MR16 Halogen Lamps: 12V, 10,000 Hours Average Life, Universal Burn Position, Color Temperature 3100K,  
Spot, Narrow Flood, and Flood beam spreads. Ushio Ultraline only.

H. Equivalent lamps by General Electric, Venture, Phillips, Sylvania, or Eiko.

2.3. FLUORESCENT BALLASTS

A. BALLASTS FOR LINEAR FLUORESCENT LAMPS

1. Electronic Ballasts:  Comply with ANSI C82.11; instant and programmed-start type, unless otherwise 
indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full light 
output unless dimmer or bi-level control is indicated.  120/277 dual rated.

a. Sound Rating:  A.
b. See Evaluations for discussion of harmonic considerations.
c. Total Harmonic Distortion Rating:  Less than 10 percent.
d. Transient Voltage Protection:  IEEE C62.41, Category A or better.
e. Consider specifying the higher frequency in subparagraph below if fixtures with default 

ballasts are used in proximity to infrared sensors.
f. BF:  0.88 or higher.
g. Power Factor:  0.98 or higher.
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h. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C 82.11 and shall be 
connected to maintain full light output on surviving lamps if one or more lamps fail.

2. Electronic Programmed-Start Ballasts for T5 and T5HO Lamps:  Comply with ANSI C82.11 and the 
following:

a. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.
b. Automatic lamp starting after lamp replacement.
c. Sound Rating:  A.
d. Total Harmonic Distortion Rating:  Less than 20 percent.
e. Transient Voltage Protection:  IEEE C62.41, Category A or better.
f. Operating Frequency:  42 kHz or higher.
g. Lamp Current Crest Factor:  1.7 or less.
h. BF:  0.95 or higher, unless otherwise indicated.
i. Power Factor:  0.95 or higher.

3. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, and 
having automatic-reset thermal protection.

4. Single Ballasts for Multiple Lighting Fixtures:  Factory-wired with ballast arrangements and bundled 
extension wiring to suit final installation conditions without modification or rewiring in the field.

5. Ballasts for Low-Temperature Environments:

a. Temperatures 0 Deg F and Higher:  Electronic or electromagnetic type rated for 0 deg F 
starting and operating temperature with indicated lamp types.

b. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with 
indicated lamp types.

6. Ballasts for Low Electromagnetic-Interference Environments:  Comply with 47 CFR, Chapter 1, Part 18, 
Subpart C, for limitations on electromagnetic and radio-frequency interference for consumer 
equipment.

7. Ballasts for Dimmer-Controlled Lighting Fixtures:  Electronic type.

a. Dimming Range:  100 to 5 percent of rated lamp lumens.
b. Ballast Input Watts:  Can be reduced to 20 percent of normal.
c. Compatibility:  Certified by manEMERGENCY FLUORESCENT POWER UNIT

B. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and 
compatible with ballast.  Comply with UL 924.

1. Emergency Connection:  Operate 1 fluorescent lamp(s) continuously at an output of 1200 lumens 
each.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.

2. Night-Light Connection:  Operate one fluorescent lamp continuously.
3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering ceiling 

space.

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability.

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; bright 
glow indicates charging at end of discharge cycle.

4. Battery:  Sealed, maintenance-free, nickel-cadmium type.
5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay.
6. Provide 5-year warranty. 
7. Battery packs shall be Bodine B-50 or Iota I-232.  Equivalent by Lithonia.

C. External Type:  Self-contained, modular, battery-inverter unit, suitable for powering one or more fluorescent 
lamps, remote mounted from lighting fixture.  Comply with UL 924.

1. Emergency Connection:  Operate one fluorescent lamp continuously.  Connect unswitched circuit to 
battery-inverter unit and switched circuit to fixture ballast.

2. Night-Light Connection:  Operate one fluorescent lamp in a remote fixture continuously.
3. Battery:  Sealed, maintenance-free, nickel-cadmium type.
4. Charger:  Fully automatic, solid-state, constant-current type.
5. Housing:  NEMA 250, Type 1 enclosure.
6. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability.
7. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow 

indicates charging at end of discharge cycle.
8. Provide 5-year warranty. 
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9. Battery packs shall be Bodine B-50 or Iota I-232.  Equivalent by Lithonia.

2.4. EMERGENCY LED DRIVER

A. Emergency LED driver specified herein is by Iota (CP Series).  Approved equals by Bodine.

1. The emergency driver shall accommodate an LED load with a forward voltage requirement ranging 
from 10 to 60 VDC.

2. The output voltage sensing shall be automatic and instantaneous with a resulting, inversely-
proportional current to maintain constant power to the LED array with an output tolerance of +/- 3%. 

3. The unit shall supply the rated load for a minimum of 1 1/2 hours or to 87 1/2% of rated battery terminal 
voltage.

4. The output power to the LED load during emergency operation shall be held constant (refer to plans for 
wattage) from minute one throughout the entire emergency run time resulting in no loss or degradation 
of the light source during emergency operation.

5. The unit shall be furnished with an electronic, AC-lockout circuit which will connect the battery when 
the AC circuit is activated, and an electronic brownout circuit which will enable a transfer to emergency 
operation when utility power dips below an acceptable level.

B. Installation

1. Emergency drivers shall be UL-listed for use with respective LED array and/or UL-listed for field 
installation.  Where drivers are only listed for use with a respective LED array, they shall be installed 
integral to the fixture by the fixture manufacturer.

2. Maximum remote mounting distance of the emergency driver shall be 50-feet

C. Driver:  Constant Power emergency LED driver system as indicated on the plans.  The emergency driver 
system shall be UL class 2 certified in accordance with UL 1310 and shall be UL listed for use in damp 
locations with a temperature range of 0° to 55° C.

D. AC input: Two-wire, universal voltage capable 120 thru 277 VAC, 50/60 Hz and be UL Classified to Category 
Control Number (CCN) FTBR, Emergency Lighting and Power Equipment, and FTBV, Emergency Light-
Emitting-Diode Drivers for field installation.

E. Battery:  Self-contained, high-temperature, sealed, maintenance-free nickel cadmium battery rated for a 10-
year service life.

F. Charger:  two-stage charging system which samples the battery in  relation to its temperature, state of charge 
and input voltage fluctuations. The charger shall  be current limited, temperature compensated, short-circuit 
protected with reverse polarity  protection.  The unit shall achieve a full recharge in 24-hours.

G. Protection: A low voltage battery disconnect (LVD) circuit shall be provided and will disconnect the load and 
circuitry from the battery when it reaches approximately 80 to 85% of its  nominal terminal voltage, preventing 
a non-recoverable, deep-discharge condition as well  as equipment initialization failure when utility power is 
restored.

H. Housing:  NEMA 250, Type 1 enclosure.
I. Test Push Button:  Illuminated push-to-test switch.
J. Provide 5-year warranty. 

PART 3 - EXECUTION

3.1. LUMINAIRES

A. Luminaire supports shall comply with the latest edition of the NEC Sections 410-30 and 410-36.  Provide 
luminaire securing clips or otherwise securely fasten fixtures to ceiling grid.  At least two support wires shall be 
connected from the structure above to each troffer style light fixture. 

3.2. INSTALLATION

A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
B. All light fixtures shall be cleaned and free of all construction debris.  Install units as shown and detailed on the 

plans and per manufacturers’ directions.
C. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support element.

1. Install a minimum of two ceiling support system rods or wires for each fixture.  Locate not more than 6 
inches from lighting fixture corners.

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner 
with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in 
acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning 
and secured to ceiling tees.

4. Install at least two independent support rods or wires from structure to a tab on lighting fixture.  Wire or 
rod shall have breaking strength of the weight of fixture at a safety factor of 3.
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5. Fixtures shall not be supported by the ceiling structure only without being installed in a ceiling listed, 
designed and installed for proper support of fixtures.  Cables, clips, etc may not be omitted without 
documentation of ceiling capacity and design and installation is listed for such use and as applied for 
the project.

D. Suspended Lighting Fixture Support:

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each 

unit length of fixture chassis, including one at each end.

E. Air-Handling Lighting Fixtures:  Install with dampers open and ready for adjustment.
F. Adjust aimable lighting fixtures to provide required light intensities
G. Recessed luminaires installed in the building thermal envelope shall be sealed to limit air leakage between 

conditioned and unconditioned spaces. All recessed luminaires shall be IC-rated and labeled as having an air 
leakage rate not more than 2.0 cfm (0.944 L/s) when tested in accordance with ASTM E 283 at a 1.57 psf (75 
Pa) pressure differential. All recessed luminaires shall be sealed with a gasket or caulk between the housing 
and the interior wall or ceiling covering.

H. Recessed luminaires installed in rated assemblies shall be installed per UL listing requirements to maintain 
the rating of the construction.  Provide sheet rock enclosures or other UL listed manufactured assemblies to 
maintain rating of construction and listing of fixtures for heat dissipation and clearances.

END OF SECTION 265100
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SECTION 265600 – EXTERIOR LIGHTING
265600 EXTERIOR LIGHTING

PART 1 - GENERAL 

1.1. RELATED DOCUMENTS

A. Reference Section 260010.  
B. Reference Section 265000 for general requirements of all light fixtures.
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

PART 2 -  PRODUCTS

2.1. POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS

A. Structural Characteristics:  Comply with AASHTO LTS-4.

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent 
deflection, or whipping in steady winds of speed indicated in Part 1 "Structural Analysis Criteria for Pole 
Selection" Article, with a gust factor of 1.3.

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and 
brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength 
analysis.

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use 
stainless-steel fasteners and mounting bolts, unless otherwise indicated.

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.

1. Materials:  Shall not cause galvanic action at contact points.
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless 

stainless-steel items are indicated.
3. Anchor-Bolt Template:  Plywood or steel.

D. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, 
reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."

2.2. STEEL POLES

A. Poles:  Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig; 1-piece 
construction up to 40 feet in height with access handhole in pole wall.

1. Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support.

B. Steel Mast Arms:  [Single-arm] [Truss] [Davit] type, continuously welded to pole attachment plate.  Material 
and finish same as pole.

C. Brackets for Luminaires:  Detachable, cantilever, without underbrace.

1. Adapter fitting welded to pole and bracket, then bolted together with stainless-steel bolts.
2. Cross Section:  Tapered oval, with straight tubular end section to accommodate luminaire.
3. Match pole material and finish.

D. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely 
fastened to pole top.

E. Steps:  Fixed steel, with nonslip treads, positioned for 15-inch vertical spacing, alternating on opposite sides of 
pole; first step at elevation 10 feet above finished grade.

F. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, complying with requirements in Division 26 
Section "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding 
conductors of type and size listed in that Section, and accessible through handhole.

G. Cable Support Grip:  Wire-mesh type with rotating attachment eye, sized for diameter of cable and rated for a 
minimum load equal to weight of supported cable times a 5.0 safety factor.

H. Factory-Painted Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes.  Color shall be as selected by Architect.

2.3. ALUMINUM POLES

A. Poles:  Seamless, extruded structural tube complying with ASTM B 429, Alloy 6063-T6 with access handhole 
in pole wall.

B. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely 
fastened to pole top.

C. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, complying with requirements in Division 26 
Section "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding 
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conductors of type and size listed in that Section, and accessible through handhole.
D. Brackets for Luminaires:  Detachable, with pole and adapter fittings of cast aluminum.  Adapter fitting welded 

to pole and bracket, then bolted together with stainless-steel bolts.

1. Tapered oval cross section, with straight tubular end section to accommodate luminaire.
2. Finish:  Same as pole and luminaire.

E. Aluminum Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.  Color shall be as selected by Architect from 
manufacturer's full range.

2.4. POLE ACCESSORIES

A. Base Covers:  Manufacturers' standard metal units, arranged to cover pole's mounting bolts and nuts.  Finish 
same as pole.

PART 3 - EXECUTION

3.1. EXTERIOR POLE AND GROUND MOUNTED FIXTURE INSTALLATIONS

A. POLE INSTALLATION

1. Align pole foundations and poles for optimum directional alignment of luminaires and their mounting 
provisions on the pole.

2. See Evaluations for structural- and soil- engineering coordination.
3. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by pole 

manufacturer.  
4. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level 

recommended by pole manufacturer.

a. Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout 
firmly packed to fill space.

b. Install base covers, unless otherwise indicated.
c. Use a short piece of 1/2-inch-diameter pipe to make a drain hole through grout.  Arrange to 

drain condensation from interior of pole.

5. Raise and set poles using web fabric slings (not chain or cable).

B. BOLLARD LUMINAIRE INSTALLATION

1. Align units for optimum directional alignment of light distribution.
2. Install on concrete base with top 4 inches above finished grade or surface at bollard location.  Cast 

conduit into base, and shape base to match shape of bollard base.  Finish by troweling and rubbing 
smooth.  

C. INSTALLATION OF GROUND-MOUNTED FLOODLIGHT LUMINAIRES

1. Floodlights shall be mounted by stanchion or other similar accessory furnished with fixture – see fixture 
schedule and details for same.

a. Mounting of floodlights supported from grade by conduit only (may also be referred to as 
“junction box” method) is not acceptable.

2. Install on concrete base with top 4 inches above finished grade or surface at luminaire location.  Cast 
conduit and mounting provisions into base, and finish by troweling and rubbing smooth.

D. CORROSION PREVENTION

1. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar 
metal, protect aluminum by insulating fittings or treatment.

2. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50 
percent overlap.

E. GROUNDING

1. Ground metal poles and support structures according to Division 26 Section "Grounding and Bonding 
for Electrical Systems."

a. Install grounding electrode for each pole, unless otherwise indicated.
b. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

2. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding and 
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Bonding for Electrical Systems."

a. Install grounding electrode for each pole.
b. Install grounding conductor and conductor protector.
c. Ground metallic components of pole accessories and foundations.

END OF SECTION 265600
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SECTION 270500 – COMMON WORK FOR COMMUNICATIONS
270500 COMMON WORK FOR COMMUNICATIONS

PART 1 GENERAL

1.1. RELATED DOCUMENTS 

A. Division 26 specifications govern the construction methods, materials and other aspects related to electrical 
work contained in these Division 27 specifications.

B. Reference

1. Section 260500 - Electrical Provisions
2. Section 260505 - Project Coordination
3. Section 260520 - Basic Electrical Materials And Methods
4. As well as other Division 26 Sections for any other electrical requirements and provisions.  

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

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 270500
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SECTION 271100 – COMMUNICATIONS EQUIPMENT ROOM FITTINGS
271100 COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 GENERAL

1.1. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For communications equipment room fittings.  Include plans, elevations, sections, details, and 

attachments to other work.

1. Detail equipment assemblies, and location and size of each field connection.
2. Equipment racks and cabinets:  Include workspace requirements and access for cable connections.
3. Grounding:  Indicate location of grounding bus bar and its mounting detail.

C. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.

1.2. QUALITY ASSURANCE

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct supervision of RCDD.
2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who 

shall be present at all times when Work of this Section is performed at Project site.
3. Field Inspector:  Currently registered by BICSI as RCDD to perform the on-site inspection.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
D. Grounding:  Comply with ANSI-J-STD-607-A.

1.3. PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install equipment frames until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

1.4. COORDINATION

A. Coordinate layout and installation of communications equipment with Owner's telecommunications and LAN 
equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier 
representatives, and Owner to exchange information and agree on details of equipment arrangements 
and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.
3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in equipment 

rooms to accommodate and optimize arrangement and space requirements of telephone switch and LAN 
equipment.

PART 2 PRODUCTS

2.1. PATHWAYS

A. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent degradation of cable 
performance and pinch points that could damage cable.  Cable tie slots fasten cable ties to brackets.

1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing characteristics.
2. Support brackets with cable tie slots for fastening cable ties to brackets.
3. Lacing bars, spools, J-hooks, and D-rings.
4. Straps and other devices.

B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical 
Systems

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 inches 
(64 mm) deep.
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2.2. BACKBOARDS

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96.

2.3. GROUNDING

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" for grounding 
conductors and connectors.

B. Telecommunications Main Bus Bar:

1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-
barrel, two-bolt connection to ground bus bar.

2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide with 9/32-inch holes spaced 1-1/8 
inches apart.

3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested 
at 5000 V.

C. Comply with ANSI-J-STD-607-A.

2.4. LABELING

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers.

PART 3 EXECUTION

3.1. ENTRANCE FACILITIES

A. Contact telecommunications service provider and arrange for installation of demarcation point, protected 
entrance terminals, and a housing when so directed by service provider.

B. Install underground pathways complying with recommendations in TIA/EIA-569-A, "Entrance Facilities" Article.
C. Install underground entrance pathway complying with Division 26 Section "Raceway and Boxes for Electrical 

Systems. “

3.2. INSTALLATION

A. Comply with NECA 1.
B. Comply with BICSI TDMM for layout and installation of communications equipment rooms.
C. Bundle, lace, and train conductors and cables to terminal points without exceeding manufacturer's limitations 

on bending radii.  Install lacing bars and distribution spools.

3.3. FIRESTOPPING

A. Comply with requirements in Division 07 Section "Penetration Firestopping". Comply with TIA/EIA-569-A, Annex 
A, "Firestopping."

B. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.4. GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
B. Comply with ANSI-J-STD-607-A.
C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch 

(50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG 
grounding electrode conductor from grounding bus bar to suitable electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding 
conductor.

3.5. IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements in 
Division 26 Section "Identification for Electrical Systems."Comply with requirements in Division 09 Section 
"Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.

B. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See 
Evaluations for discussion of TIA/EIA standard as it applies to this Section.Paint and label colors for equipment 
identification shall comply with TIA/EIA-606-A for Class 2 level of administration.

C. Labels shall be preprinted or computer-printed type.
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END OF SECTION 271100
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SECTION 271300 - COMMUNICATIONS CABLING AND EQUIPMENT

PART 1 GENERAL

1.1. SCOPE OF WORK

A. Provide engineering, labor, materials, apparatus, tools, equipment, and transportation as required to make a 
complete working telecommunication cabling system installation as specified and indicated.

B. The scope of work is limited to “racks to jacks”, including terminations, jacks, patch panels, cabling, faceplates, 
wall mounted rack. Backbone cabling, Patch cables, switches, and network equipment are by owner. Sufficient 
slack to be provided for dressing and terminating of cables.  Provide 10’ of slack at rack location.  Provide 2’ of 
slack at work area outlets.

C. Provide a complete telecommunications infrastructure cabling system including:
1. Support systems in the Telecommunication Rooms,
2. Inside plant UTP station cabling.
3. Cable identification tags and system labeling.
4. Conduits and boxes.
5. Telecommunications grounding system.
6. Submittals.
7. Testing.
8. As-built Documents.
9. Warranty.

1.2. REFERENCES

A. Conform to the following:
1. National Electrical Code.
2. National, State, Local and any other binding building and fire codes.
3. Underwriter's Laboratories (UL): Applicable listing and ratings.
4. ANSI/TIA/EIA-568 Commercial Building Telecommunications Cabling Standard – latest current edition.
5. ANSI/TIA/EIA-569 Commercial Building Standard for Telecommunications Pathways and Spaces – 

latest current edition.
6. ANSI/TIA/EIA-606 Administration Standard for the Telecommunications Infrastructure of Commercial 

Buildings – latest current edition.
7. NECA/BICSI 568-2006 Installing Commercial Building Telecommunications Cabling.

1.3. SYSTEM DESCRIPTION

A. General
1. The telecommunication cabling encompasses the communications infrastructure, and horizontal cabling 

systems.
B. IT Room/Telecommunications Room

1. Provide LAN equipment racks and modular patch panels in LAN rack to support the cable terminations.
C. Horizontal Distribution

1. Provide horizontal cabling from the IT Room to wall mounted outlets and the modular workstations. 
Provide quantity of Category 6 cables as designated on the drawings.

1.4. SUBMITTALS

A. Refer to Section 26 for additional submittal requirements
B. Submit detailed drawings of the IT Room if the proposed installation layout differs from the construction 

documents.  Minimum scale: 1/4" = 1'-0".  Revised telecommunication equipment layouts must be approved 
prior to release of order for equipment and prior to installation.

C. Submit detailed drawings of the cable routing, labeling and device locations.  Minimum scale: 1/8" = 1'-0".  
Layouts must be approved prior to release of order for equipment and prior to installation.

D. Submit the following information for review and approval prior to start of construction.
1. Catalog information for all cables and connectors indicating conformance with NEC, UL, TIA/EIA listings, 
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certifications and specifications.
2. Catalog information for all support equipment and systems, e.g. patch panels, etc., showing proof of 

conformance with relevant NEC, UL, & TIA/EIA listings, certifications and specifications.
3. Catalog information for cable identification tags.

E. Submit the following information for review and approval at the completion of construction:
1. Test reports.
2. As-built drawings.
3. O & M manuals.

1.5. QUALITY ASSURANCE

A. General
1. Install complete system in a neat, high quality manner acceptable to the district and in conformance with 

applicable codes and data standards.
2. Provide new materials of current manufacturer, of highest grade, and without defects of any kind.
3. Only products and applications listed in this Division may be used on the project.

1.6. PRODUCT DELIVERY AND HANDLING

A. Delivery
1. Do not deliver telecommunication cabling system components to the site until protected space is 

available.
2. Replace and return damaged equipment to manufacturer at no cost to the owner.

B. Handling
1. Handle in accordance with manufacturer's written instructions.
2. Prevent component damage, breakage, denting and scoring.  Do not install damaged equipment.

1.7. COORDINATION

A. Coordinate layout and installation of communications equipment with Owner's telecommunications and LAN 
equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.
1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier 

representatives, and Owner to exchange information and agree on details of equipment arrangements 
and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.
3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in equipment 

rooms to accommodate and optimize arrangement and space requirements of telephone switch and LAN 
equipment.

PART 2 PRODUCTS

2.1. GENERAL

A. Provide a continuous single cable, homogeneous in nature for every cable run. Splices are not permitted.
2.2. CABLE

A. Horizontal Category 6 Unshielded Twisted Pair (UTP) Cable
1. Provide cable suitable for indoor installation.
2. Provide cable with 4 twisted pairs of insulated copper conductors per cable, 24 AWG solid copper, fully 

insulated with retardant low-smoke thermoplastic material, plenum NEC rated and UL listed as such.
3. Color code twisted pairs individually, within color coded bundles, to industry standards (ANSI/ICEA 

Publication S-80-576, and EIA-230).
4. Comply with TIA/EIA-568, Revision C, 2009 performance requirements for Category 6 UTP cabling. 
5. Data cable to be blue.  Telephone cable to be white.
6. Manufacturer

i. AMP:  Category 6 UTP cable
ii. Belden:  Datatwist 2400 
iii. Berk-Tek:  LANmark-6
iv. Commscope:  Media 6 cable
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v. Mohawk:  6 LAN cable
vi. Superior Essex:  Series 77

2.3. LAN EQUIPMENT RACK

A. Furnished and installed by contractor. Wall Mounted 12U rack. 
2.4. LAN EQUIPMENT RACK – HORIZONTAL AND VERTICAL WIRE MANAGEMENT

A. Furnished and installed by contractor.
2.5. PATCH PANELS

A. Furnished and installed by contractor.
2.6. PATCH CABLES

A. Furnished and installed by owner
2.7. CONNECTORS

A. Furnished and installed by contractor.
2.8. DATA OUTLETS

A. Furnished and installed by contractor, including keystone outlets, coverplates, terminations and connections.
B. Contractor to provide outlet box, minimum 53-mm (2-1/4 inches) deep and raceway to accessible ceiling space.

2.9. CABLE MANAGEMENT AND SUPPORT

A. J-Hook Cable Support System
1. Provide J-hooks rated to support Category 6 cable and optical fiber cable, mounted 1500-mm (5-feet) 

on-center for support of horizontal cabling. Do not exceed 40 percent fill ratio.
2. Provide J-hooks with galvanized steel construction and 90 degree rolled safety edges.
3. Provide latched retainers to contain cables within the hook area.
4. Provide J-hooks with a static load capacity of 30 pounds per hook and fastener hole that accepts 6-mm 

(1/4-inch) bolts.
5. Manufacturer

i. ERICO: CADDY Cablecat
ii. B-Line: Cable Hook System

2.10. BACKBOARDS

A. Backboards:  Plywood, fire-retardant treated, ¾” by 48” by 96”.
2.11. GROUNDING

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" for grounding 
conductors and connectors.

B. Telecommunications Main Bus Bar:
1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-

barrel, two-bolt connection to ground bus bar.
2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide with 9/32-inch holes spaced 1-1/8 

inches apart.
3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested 

at 5000 V.
C. Comply with ANSI-J-STD-607-A.

2.12. LABELS

A. Horizontal Cables
1. Provide self-laminating adhesive labels on both ends of cables, machine printable with a laser printer 

suitable for cable diameters installed.
2. Printable Area: 50-mm (2-inch) by 12-mm (1/2-inch).
3. Color: White.
4. Manufacturer:

i. Panduit #PLL-40-Y3-1, ivory
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2.13. MISCELLANEOUS COMPONENTS

A. Velcro Cable Ties
1. Provide Velcro cable ties, plenum or non-plenum rated as appropriate for the installation, in the same 

color as the cable to which it is being applied, 18-mm (¾-inch) with a minimum 50-mm (2-inch) overlap.
2. Manufacturers:

i. Panduit HLSP Series (Plenum rated)
ii. Panduit HLS Series (Non-plenum rated).

PART 3 EXECUTION   

3.1. GENERAL

A. Install work in a neat, high quality manner and conform to applicable federal, state and local codes.
B. Repair or replace work completed by others that is defaced or destroyed.
C. Install cables in a manner to protect the cable from physical interference or damage.
D. Do not exceed manufacturer's minimum allowance for bend radius of the cable.
E. Do not exceed manufacturer's maximum allowance for pulling tension on cable.
F. Ground all racks and other such components per manufacturer's requirements.

3.2. ENTRANCE FACILITIES

A. Contact telecommunications service provider and arrange for installation of demarcation point, protected 
entrance terminals, and a housing when so directed by service provider.

B. Install underground pathways complying with recommendations in TIA/EIA-569-A, "Entrance Facilities" Article.
C. Install underground entrance pathway complying with Division 26 Section "Raceway and Boxes for Electrical 

Systems. “
3.3. INSTALLATION

A. Horizontal Cable
1. Termination of cables by contractor.
2. Support station cables outside the DCR at 1500-mm (5-feet) on-center using J-hook cable hangers.
3. Do not exceed 90 meters (300-feet) in length from the termination at the user’s faceplate to the 

termination at the IT  room.
4. Enter LAN rack from the top.
5. Provide a minimum of two feet of slack sheathed cable at each workstation outlet faceplate.  Coil the 

slack cable inside the junction box or raceway as per the cabling manufacturer's installation standards.
6. Route data cables in j-hooks.  
7. Provide a minimum of ten feet of slack sheathed cable at the equipment rack location.  Coordinate final 

location and layout with the owner.
8. Route cables a minimum of 150-mm (6-inches) away from power sources to reduce interference from 

EMI.
9. Install cables with sufficient bending radius so as not to break or kink, shear or damage binders, or to 

interfere with transmission in any way.
10. Neatly dress and organize cables in the j-hooks. Bundle cables sequentially into groups of 12. Wrap 

every 600-mm (24-inches) with Velcro cable ties. Do not tightly bundle cables together. 
11. Route cable homeruns, parallel and perpendicular to building structure allowing for bending radius, and 

along corridors for ease of access.  Do not route cables through an adjacent space if a corridor borders 
at least one wall of the room.

12. Provide permanent machine generated labels on each end of the cable no more than 100-mm (4-inches) 
from the edge of the cable jacket.

B. LAN Equipment Racks
1. Coordinate location and layout with the owner.

3.4. FIRESTOPPING

A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with TIA/EIA-569-A, Annex 
A, "Firestopping."
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B. Comply with BICSI TDMM, "Firestopping Systems" Article.
3.5. GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
B. Comply with ANSI-J-STD-607-A.
C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch 

(50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG 
grounding electrode conductor from grounding bus bar to suitable electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding 
conductor.

3.6. RECORDS

A. Labeling
1. Label the telecommunications system components in conformance with TIA/EIA-606 Administration 

Standards, including, but are not limited to, the following:
i. Cables (both ends)

B. Permanently mark cable ends with machine-generated or stenciled (not handwritten) wrap-around labels with a 
self-laminating feature.

C. Permanently mark components, such as racks and patch panels, with machine-generated labels.
3.7. TESTING

A. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, anchorage, and grounding.  
Check for proper tightness of all electrical connections and in accordance with manufacturer’s recommended 
values.

B. Local Area Network:
1. Testing and Acceptance:

a. Contractor shall provide a thorough testing program for the cabling system.  The testing shall be 
done in accordance with TIA/EIA TSB-95, Level II E performance.  All cables shall be tested.

b. All cable lengths shall be recorded as part of the test records.
c. All testing shall be tested with a Category 6 rated cable tester.  Contractor shall provide, as part of 

the system documentation, the type and manufacturer of the test equipment used.
d. All test faults shall be corrected and re-tested.
e. Two (2) copies of the test results shall be provided to the Owner as part of the project documentation.  

Test results shall be recorded on a floppy disk in a format determined by the Owner.
f. The Owner may choose to randomly check testing results for a sample number of cables.  This final 

acceptance testing shall be conducted by the Contractor and the Owner.  Prior to this testing, 
Contractor shall provide procedures and operating instructions for the test equipment.

3.8. PROJECT CLOSE-OUT

A. Submit prior to final acceptance of System:
1. Test results

i. Provide test results as hereinbefore specified.
2. Manuals for testing, operation and training including:

i. 11”x17” prints of record drawings as described above.
ii. Manufacturer's original catalog information sheets for each component provided under 

this Section.
iii. Provide manuals in a white, 3-ring binder with front cover and spine clear pockets for 

insertion of the manual name and project information.  Manual shall be indexed with 
individual dividers.

END OF SECTION 271300
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SECTION 275150 – PAGING SYSTEM

PART 1 GENERAL

1.1. SUMMARY

A. Provide one-way self-amplified paging system, including control unit, call system, speakers, power supplies, 
cabinets, equipment, controls, and devices to serve as the building paging system.

B. Work covered by this specification section includes the furnishing of labor, equipment, materials, and complete 
operational performance required for installation of the paging system as shown on the drawings, as specified, 
and as directed by the Architect/Engineer. 

C. The work covered by this section of the specification is to be coordinated with the related work as specified 
elsewhere under the project specifications. 

D. Provide a complete and operating system.  The system shall control all devices from a page control unit.  Provide 
all necessary equipment, connectors, adaptors and wiring for same.

1.2. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For paging system.  Include equipment cutsheets, plans, elevations, sections, details, and 

attachments to other work, i.e. phone system.

1. Wiring Diagrams:  For power, signal, and control wiring.

a. Identify terminals to facilitate installation, operation, and maintenance.
b. Single-line diagram showing interconnection of components.
c. Cabling diagram showing cable routing.

C. Field quality-control reports.
D. Operation and maintenance data.

1.3. QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of 
units required for this Project.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for location and application.

C. Comply with NFPA 70.

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

1. Valcom Inc.

2.2. FUNCTIONAL DESCRIPTION OF SYSTEMS

A. Control Unit 

1. All-call capability.
2. Telephone system input

B. Speakers:  Free of noise and distortion during operation and when in standby mode.  Suitable for voice paging 
and music transmission.

2.3. GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS

A. Coordinate features and select components to form an integrated system.  Match components and 
interconnections for optimum performance of specified functions.

B. Expansion Capability:  Increase number of speakers in the future by 25 percent above those indicated without 
adding any internal or external components or main trunk cable conductors.

C. Equipment:  Modular type using solid-state components, fully rated for continuous duty unless otherwise 
indicated.  Select equipment for normal operation on input power usually supplied at 110 to 130 V, 60 Hz.  
Comply with UL 813.

D. Weather-Resistant Equipment:  Listed and labeled by an NRTL for duty outdoors or in damp locations.
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2.4. PAGE CONTROL UNIT (Valcom V-2006A)

A. A telephone-compatible 6-zone, one-way page control unit with integrated single and warble tone generator, 
power supply, and background music input.

B. The Six Zone Integrated Page Control, Model V-2006A shall be a wall or shelf mounted telephone compatible, 
six zones, one-way, page control unit with integrated power supply and single/warble tone. The unit shall be 
optionally loop start, ground start or contact closure start and shall be capable of recognizing either DTMF tones 
or rotary pulse for dial selection of six individual zones, three groups containing selected combinations of zones 
and all call. The unit shall be programmable on a per zone basis for single tone and interrupted warble tone, 
inclusion in groups or all call, background music and with the installation of the optional plug-in talkback module, 
handsfree talkback or one-way page operation.  System options shall include dial tone and ring back tone. The 
unit shall have the ability to connect in tandem with up to nine other units to provide a system wide all call.

C. The unit shall provide individual one-way low level outputs for each zone. Individual handsfree talkback output 
shall also be provided with the installation of the optional plug-in talkback module. Group call and all call shall 
be one-way operation only. Access of specific zones shall not affect features programmed for other zones, i.e. 
background music shall mute only in the zone being paged while other zones programmed for background 
music shall not be affected.

D. The unit shall provide two page access inputs. One input shall be used for primary access of the unit. The 
second input shall be used for priority override page. When priority override is accessed for page, it shall override 
any other page in progress and provide an override tone indication. The unit shall provide AGC circuitry for all 
voice page inputs.

E. In connection with a telephone system, the unit shall have the ability to provide loop current, the detection of 
which shall indicate a request for service (in the loop start mode of operation). Ground start operation shall be 
available as an optional mode of service request.

F. In connection with a telephone system page port, a "dry" tip and ring connection with provision for contact 
closure start shall be provided.

G. A battery feed switch located on the unit shall enable or disable the loop current option of the tip and ring 
connections. A second switch shall select loop start or ground start service request options.

H. In connection with a telephone system supplying "A" lead control from each telephone, the unit shall also have 
the ability to provide inhibit (speaker cancel) to allow handset to handset "meet me" answer to a page without 
the paging system broadcasting the conversation.

I. The unit shall have the ability to provide a single tone and an interrupted warble tone over page. The single tone 
shall be activated by a contact closure and shall follow the contact operation. The interrupted warble tone shall 
be activated by a contact closure or a 90 Vac ring signal. The single tone shall have priority over the warble 
tone in the instance of coinciding activation.

J. The unit shall provide the ability to program features on a per zone basis using DTMF tones through a dedicated 
RJ11 jack. Eight LED's shall be provided for aid in programming and to check programming status of each zone. 
Dip switches shall be provided for system option programming. The unit shall provide two auxiliary form C make-
break contact closures. One shall activate simultaneously with the dial selection of zone six. The other shall 
activate upon the detection of the "*" tone after any individual zone has been accessed and shall time out after 
2 seconds. The detection of the "#" tone shall return dial access. Dialing codes shall be 1 through 6 for individual 
zones, 7, 8, and 9 for group calls and 0 for all call.

K. The unit shall be equipped with a 50 pin male Amphenol connector for input and output connections and an 
RJ11 jack for page tip and ring input, override page tip and ring input, programming input, and all call expansion 
input/output connections. Screw terminals shall be provided for auxiliary contact closure connections. Volume 
controls shall be provided for tones, background music and all call.

L. The unit shall provide a three conductor grounded power cord with NEMA 15-5P type plug for AC input and 
shall provide auxiliary -24 Vdc and GND outputs. The outputs shall provide a total of 1.5 Amps of -24 Vdc for 
powering one-way amplified speakers or other accessory devices. The chassis shall be AC grounded. The AC 
input shall be fuse protected at 2.0 Amps. The unit shall be UL Listed.

M. The unit shall have a power consumption of 2 Amp at 120 Vac. Both page inputs shall have an impedance of 
600 Ohms.  Music source impedance shall be 8 to 600 ohms. Music input level shall be -10 dBm nominal. Low 
level output impedance shall be 8 ohms. Low level output level shall be -10 dBm nominal. Auxiliary relay contacts 
shall be rated at 2 Amps at 30 Vdc. Operating temperature shall be +32 to 104 °F (0 to + 40 °C). Operating 
humidity level shall be 0% to 85% noncondensing.

N. The Battery Back-up Supply, Model VPB-260. It shall provide a polarized Molex connector compatible with the 
Molex connector on the V-2006A. In the event of power failure, it shall provide power back-up to the V-2006A 
and any additional equipment powered by the DC outputs on the V-2006A.

O. The housing of the unit shall be constructed of gray painted aluminum alloy. The maximum dimensions shall be 
10.9 "H x 13.0 "W x 2.7 "D (27.686 cm x 33.02 cm x 6.858 cm). Weight shall be approximately 6.2 lbs (2.79 kg).
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2.5. POWER SUPPLY – 6 AMP (Valcom VP-6124)

A. Wall mountable switching 24 Vdc, 6 Amp Filtered "A" talk battery power supply with three 2 Amp outputs, each 
protected with auto-reset poly switches.

B. The wall or rack mountable switching power supply, model number VP-12124 shall be -24 VDC power supply 
capable of providing 6 amperes of current. The design of this regulated power supply shall use switching 
technology, shall provide auto recovery short circuit protection and shall feature three (3) individual class “B” 
outputs each capable of providing 1/3 of the supply’s rated current. Additionally, the supply’s design shall 
incorporate EMI filtering, a minimum 80% efficiency, a 3 second power up delay, a working input frequency 
range of 47 to 63 Hertz and an LED status indicator. The supply shall also feature +/- 2 % voltage regulation 
and over voltage protection.

C. The supply shall be capable of operating within a temperature range of 0° to 50° C and a humidity range of 10% 
to 90% non-condensing.

D. Maximum dimensions of the supply shall not exceed 10.3"H x 5.92"W x 2.5"D (26.162 cm x 15.0368 cm x 6.35 
cm).  Approximate weight shall be 5.0 lbs (2.25kg).

E. Provide additional power supplies in type and size as required to meet speaker power requirements plus 25% 
spare per manufacturer recommendations. 

2.6. CEILING CONE-TYPE LOUDSPEAKER (Valcom V1020C)

A. Ceiling flush mount 8" speaker assembly, complete with speaker, amplifier, built-in volume control and round 
grille.

B. The ceiling flush mounted 8" (20.32 cm) amplified speaker, Model V-1020C, shall include a speaker, amplifier, 
volume control and round grille. The speaker assembly, amplifier module, housing and hardware shall be 
electrically and acoustically matched for a frequency response of 80 Hz to 15 kHz. The assembly shall be FCC 
part 68 Registered. The registration number shall be BAF917-69358-KX-N.

C. The speaker element shall be cone type with 5 oz (142 g) ceramic magnet. Diameter of speaker cone shall be 
8.0" (20.32 cm). Voice coil diameter shall be .75" (1.91 cm). Voice coil impedance shall be 45 ohms.

D. The amplifier shall have a frequency response of 80 Hz to 15 kHz. Distortion shall be less that 1.5% at rated 
output of 1 watt RMS. Signal to noise ratio shall be -70 dB. The amplifier shall operate on a -24 Vdc nominal 
power supply. Operating current shall be 50 mA at -24 Vdc. Operating temperature shall be -4 to +131 ºF (-20 
to +55 ºC).

E. A screwdriver adjustable volume control shall be provided at the center of the grille. The externally accessible 
volume control shall make it possible to adjust volume level of speaker without removal of unit.

F. The grille shall be constructed of steel, finished in semi-gloss white enamel.
G. The V-9915M-5 Backbox and V-9914M-5 Support Bridge shall be constructed of steel and finished for rust 

prevention.
H. The backbox shall be acoustically treated. Both the backbox and support bridge shall be available separately in 

quantities of five (5) or assembled together singly as the V-9916M
I. The maximum dimensions shall be: Speaker and Grille - 13.0 "Dia x 3.0 "D (33.02 cm x 7.62 cm). Backbox: 4.0 

"H x 12.3"Dia (10.16 cm x 31.242 cm). Support Bridge: 23.75 "H x 14.5 "W x 1.5 "D (60.325 cm x 36.83 cm x 
3.81 cm).

J. Weight shall be approximately: Speaker and Grille: 2.5lbs (1.13kg). Support Bridge: 1.0 lb (0.45 kg). Backbox 
1.8lbs (0.81kg). Bridge and Backbox Assembly 2.5lbs (1.13kg).

K. Damp location listed where installed in exterior soffit.  Suitable for exterior application.

2.7. VOLUME CONTROL

A. Compatible wall mounted volume control for control of ceiling mounted speakers.  Single-gang with stainless 
cover.

2.8. APPARATUS BAY / HIGH CEILING LOUDSPEAKER

A. The loudspeaker shall be the Soundsphere® Model 110B.
B. The loudspeaker shall be a self contained, wide range device with a wide coverage pattern. The frequency 

response shall be 150Hz to 12kHz ±6dB; the vertical polar coverage shall be 180˚.
C. The loudspeaker shall have a minimum sensitivity of 96dB SPL 1 Watt/1 meter, a continuous power handling 

capability of 35 Watts RMS, and a rated impedance of 4 ohms.
D. The loudspeaker driver shall be one 6-1⁄2 inch full range unit. The driver shall be mounted in a spherical 

enclosure made of structural foam polystyrene. Assembly hardware shall be rustproof. 
E. Provide optional mounting kits as required for structure to be mounted to: a bracket to mount flat against a 

ceiling surface, or a three-element hanging kit for single point suspension.
F. Provide optional on board Power 2 Amplifier.
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G. The enclosure and reflector color shall be ordered in advance, otherwise white shall be supplied. The 
loudspeaker shall be comprised of a 14-7⁄8 inch (378mm) diameter reflector mounted to a 10 inch (254mm) 
diameter sphere. The complete loudspeaker shall be 11-7⁄8 (302mm) inches in overall height and weigh 8 lbs. 
(3.6kg).

H. Provide all necessary wiring, components, equipment, power supplies, etc. for connection and proper operation 
with the paging system.

2.9. CONDUCTORS AND CABLES

A. Conductors:  Jacketed, twisted pair and twisted multi-pair, untinned solid copper.  Type and sizes as 
recommended by system manufacturer, but no smaller than No. 22 AWG.

B. Insulation:  Thermoplastic, not less than 1/32 inch (0.8 mm) thick.  Yellow.
C. Plenum Cable:  Listed and labeled for plenum installation.

2.10. RACEWAYS

A. Paging System:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."
B. Outlet boxes shall be not less than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 inches (64 mm) 

deep.
C. Flexible metal conduit is prohibited.

PART 3 EXECUTION

3.1. WIRING METHODS

A. Wiring Method:  Install cables in raceways where concealed in wall construction and in open ceilings.  Install 
cables in j-hooks where provided.  Install open in accessible spaces above lay-in ceilings.  Conceal raceway 
and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes 

for Electrical Systems."

B. Wiring Method:  Conceal conductors and cables in accessible ceilings and walls where possible.
C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding 

manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

3.2. INSTALLATION OF RACEWAYS

A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of 
conduits and wireways.

B. Install manufactured conduit sweeps and long-radius elbows whenever possible.

3.3. INSTALLATION OF CABLES

A. Comply with NECA 1.
B. General Requirements:

1. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at outlets 
and terminals.

2. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in junction, pull, and outlet boxes; 
terminal cabinets; and equipment enclosures.  Cables may not be spliced.

3. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches 
(150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on 
bending radii.  Install lacing bars and distribution spools.

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between 
termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace 
it with new cable.

6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be 
used.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunication spaces with terminating 
hardware and interconnection equipment.

2. Suspend speaker cable not in a wireway or pathway a minimum of 8 inches (200 mm) above ceiling by 
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cable supports not more than 60 inches (1524 mm) apart.
3. Cable shall not be run through structural members or be in contact with pipes, ducts, or other potentially 

damaging items.

D. Separation of Wires:  Separate speaker, line-level, speaker-level, and power wiring runs.  Install in separate 
raceways or, where exposed or in same enclosure, separate conductors at least 12 inches (300 mm) apart for 
speaker microphones and adjacent parallel power and telephone wiring.  Separate other intercommunication 
equipment conductors as recommended by equipment manufacturer.

3.4. INSTALLATION

A. Match input and output impedances and signal levels at signal interfaces.  Provide matching networks where 
required.

B. Identification of Conductors and Cables:  Color-code conductors and apply wire and cable marking tape to 
designate wires and cables so they identify media in coordination with system wiring diagrams.

C. Weatherproof Equipment:  For units that are mounted outdoors, in damp locations, or where exposed to 
weather, install consistent with requirements of weatherproof rating.

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.5. GROUNDING

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops, common-mode 
returns, noise pickup, cross talk, and other impairments.

B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate from power system and equipment 
grounding.

C. Install grounding electrodes as specified in Division 26 Section "Grounding and Bonding for Electrical Systems."

3.6. FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in testing.

B. Tests and Inspections:

1. Schedule tests with at least seven days' advance notice of test performance.
2. After installing and program systems and after electrical circuitry has been energized, test for compliance 

with requirements.
3. Operational Test:  Test originating and speaker locations.  Verify proper routing and volume levels and 

that system is free of noise and distortion.  Test each available message path on system.
4. Power Output Test:  Measure electrical power output of each paging amplifier at normal gain settings of 

150, 1000, and 2500 Hz.  Maximum variation in power output at these frequencies is plus or minus 3 dB.

C. Perform initial programming of system and audio levels.  Perform final programming of system and audio levels.
D. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and terminals are 

identified.  Prepare a list of final tap settings of paging speakers.
E. Systems will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports.

END OF SECTION 271500
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SECTION 280500 – COMMON WORK FOR ELECTRONIC SAFETY & SECURITY
280500 COMMON WORK FOR ELECTRONIC SAFETY & SECURITY

PART 1 GENERAL

1.1. RELATED DOCUMENTS 

A. Division 26 specifications govern the construction methods, materials and other aspects related to electrical work 
contained in these Division 28 specifications.

B. Reference

1. Section 260500 - Electrical Provisions
2. Section 260505 - Project Coordination
3. Section 260520 - Basic Electrical Materials And Methods
4. As well as other Division 26 Sections for any other electrical requirements and provisions.  

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

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 280500
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SECTION 280513 – CONDUCTORS/CABLES FOR ELECTRONIC SAFETY/SECURITY
280513 CONDUCTORS/CABLES FOR ELECTRONIC SAFETY/SECURITY

PART 1 GENERAL

1.1. RELATED DOCUMENTS

A. Reference Section 260500 for Electrical Provisions as well as Section 260510 and other Division 26 Sections for 
other electrical requirements and provisions.  

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

1.2. SUMMARY

A. Section Includes:

1. Fire alarm wire and cable.

1.3. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application.

1.4. PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is 
complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period.

PART 2 PRODUCTS

2.1. PATHWAYS

A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable 
performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.
3. Straps and other devices.

B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical 
Systems."  Flexible metal conduit shall not be used.

2.2. FIRE ALARM WIRE AND CABLE

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Honeywell Cable
2. Belden
3. West Penn Wire
4. Allied Wire and Cable

B. General Wire and Cable Requirements:

1. NRTL listed and labeled as complying with NFPA 70, Article 760.
2. Generally, cable insulation color shall be red.  Refer to Part 3, Execution for further direction.

C. Signaling Line Circuits:  Twisted, shielded pair, minimum No. 16 AWG unless larger size recommended by system 
manufacturer.

1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire 
alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-
hour rating.

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.

1. Low-Voltage Circuits:  No. 16 AWG, minimum.
2. Line-Voltage Circuits:  No. 12 AWG, minimum.
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PART 3 EXECUTION

3.1. INSTALLATION OF PATHWAYS

A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." for installation of 
conduits and wireways.

3.2. FIRE ALARM WIRING INSTALLATION

A. Comply with NECA 1 and NFPA 72.
B. Wiring Method:

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a 

dedicated raceway system where exposed.  This system shall not be used for any other wire or cable.

a. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the 
fire alarm system, may not contain any other wire or cable.

3. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is permitted.
4. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same cable or raceway as 

signaling line circuits.

C. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by 
manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, 
and train conductors to terminal points with no excess.  Connect conductors that are terminated, spliced, or 
interrupted in any enclosure associated with the fire alarm system to terminal blocks.  Mark each terminal according 
to the system's wiring diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors.

D. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures 
where circuit connections are made.

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-
code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits 
differently from alarm-initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire alarm 
system junction boxes and covers red. Generally cabling shall be red.

F. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity 
to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or 
transmission of signals from other floors or zones.

G. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm control panel and 
the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit 
monitoring function.

3.3. CONNECTIONS

A. Comply with requirements in Division 28 Section "Fire Detection and Alarm" for connecting, terminating, and 
identifying wires and cables.

3.4. GROUNDING

A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for 
Electrical Systems."

3.5. IDENTIFICATION

A. Identify system components, wiring, and cabling.  Comply with requirements for identification specified in 
Division 26 Section "Identification for Electrical Systems."

3.6. FIELD QUALITY CONTROL

A. Perform tests and inspections.

END OF SECTION 280513
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SECTION 283111 – DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM
283111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 GENERAL

1.1. RELATED DOCUMENTS 

A. Reference Section 260500 for Electrical Provisions as well as Section 260510 and other Division 26 Sections for 
other electrical requirements and provisions.  

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

1.2. SYSTEM DESCRIPTION

A. Noncoded, addressable system, with multiplexed signal transmission, dedicated to fire-alarm service only.
B. Provide all components required for a complete fire alarm system as shown on plans and as necessary to comply 

with adopted codes and to coordinate with other trades on the project.

1.3. SUBMITTALS

A. General Submittal Requirements:

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level III minimum.

B. Product Data:  For each type of product indicated.
C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" 
Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.
3. Include battery-size calculations.
4. Include performance parameters and installation details for each detector, verifying that each detector is listed 

for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and 

coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to 
placement and support of sampling tubes, detector housing, and remote status and alarm indicators.  Locate 
detectors according to manufacturer's written recommendations.

6. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size 
and route of cable and conduits.

D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible 
for their preparation.

1. Drawings showing the location of each smoke and heat detector, ratings of each, and installation details as 
needed to comply with listing conditions of the detector.

2. Design Calculations:  Calculate requirements for selecting the spacing and sensitivity of detection, complying 
with NFPA 72.

E. Qualification Data:  For qualified Installer.
F. Field quality-control reports.
G. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, 

and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance 
Data," include the following:

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the 

"Records" Section of the "Inspection, Testing and Maintenance" Chapter.
3. Record copy of site-specific software.
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and 

include the following:

a. Frequency of testing of installed components.
b. Frequency of inspection of installed components.
c. Requirements and recommendations related to results of maintenance.
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d. Manufacturer's user training manuals.
e. Manufacturer's required maintenance related to system warranty requirements.
f. Abbreviated operating instructions for mounting at fire-alarm control unit.
g. Copy of NFPA 25.

H. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
3. Device address list.
4. Printout of software application and graphic screens.

1.4. QUALITY ASSURANCE

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required 
for this Project.

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level III technician.
C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from 

single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system.
D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application.

1.5. SOFTWARE SERVICE AGREEMENT

A. Comply with UL 864.
B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades 

that become available within two years from date of Substantial Completion.  Upgrading software shall include 
operating system.  Upgrade shall include new or revised licenses for use of software.

PART 2 PRODUCTS

2.1. MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Notifier
2. Siemens Building Technologies, Inc.
3. EST (Edwards)

2.2. SYSTEMS OPERATIONAL DESCRIPTION

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:

1. Manual stations.
2. Heat detectors.
3. Smoke detectors.
4. Automatic sprinkler system water flow.
5. Fire-extinguishing system operation.

B. Fire-alarm signal shall initiate the following actions:

1. Continuously operate alarm-notification appliances.
2. Identify alarm at the fire-alarm control unit and remote annunciators.
3. Transmit an alarm signal to the remote alarm receiving station.
4. Unlock electric door locks in designated egress paths.
5. Release fire and smoke doors held open by magnetic door holders.
6. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
7. Activate emergency shutoffs for gas and fuel supplies.
8. Record events in the system memory.

C. Supervisory signal initiation shall be by one or more of the following devices and actions:

1. Duct smoke detectors.
2. Valve supervisory switch.
3. Low-air-pressure switch of a dry-pipe sprinkler system.

D. System trouble signal initiation shall be by one or more of the following devices and actions:
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1. Open circuits, shorts, and grounds in designated circuits.
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
3. Loss of primary power at fire-alarm control unit.
4. Ground or a single break in fire-alarm control unit internal circuits.
5. Abnormal ac voltage at fire-alarm control unit.
6. Break in standby battery circuitry.
7. Failure of battery charging.
8. Abnormal position of any switch at fire-alarm control unit or annunciator.
9. Fire-pump power failure, including a dead-phase or phase-reversal condition.
10. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system.

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at fire-alarm control 
unit and remote annunciators.

2.3. FIRE-ALARM CONTROL UNIT

A. General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, 
complying with UL 864 and listed and labeled by an NRTL.

a. System software and programs shall be held in flash electrically erasable programmable read-only 
memory (EEPROM), retaining the information through failure of primary and secondary power 
supplies.

b. Include a real-time clock for time annotation of events on the event recorder and printer.

2. System Capacity:

a. Supports up to 100 addressable points as standard.
b. Expandable with optional loop expansion modules.

3. Addressable control circuits for operation of mechanical equipment.

B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at fire-alarm control 
unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, 
and component status messages and the programming and control menu.

1. Annunciator and Display:  Liquid-crystal type, 2 line(s) of 40 characters, minimum.
2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands and to 

indicate control commands to be entered into the system for control of smoke-detector sensitivity and other 
parameters.

C. Circuits:

1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class A.

a. Install no more than 50 addressable devices on each signaling line circuit.

2. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class B.

a. Install no more than 50 addressable devices on each signaling line circuit.

D. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors in smoke barrier walls 
shall be connected to fire-alarm system.

E. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals 
to a remote alarm station.

F. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification 
appliances, signaling lines, trouble signals, supervisory and digital alarm communicator transmitters shall be 
powered by 24-V dc source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

G. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.

1. Batteries:  Sealed lead calcium.

H. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a 
stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and 
signals.  Briefly describe the functional operation of the system under normal, alarm, and trouble conditions.
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2.4. MANUAL FIRE-ALARM BOXES

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38. Boxes shall be finished in red with 
molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall 
be mounted on recessed outlet box.  If indicated as surface mounted, provide manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable 
module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.

2. Station Reset:  Key- or wrench-operated switch.
3. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to permit lifting 

for access to initiate an alarm.

2.5. SYSTEM SMOKE DETECTORS

A. General Requirements for System Smoke Detectors:

1. Comply with UL 268; operating at 24-V dc, nominal.
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-

alarm control unit.
3. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that 

connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
4. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal 

operation.
5. Integral Visual-Indicating Light:  LED type indicating detector has operated.

B. Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's 
location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access 
the following for each detector:

a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's 
location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access 
the following for each detector:

a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with the supplied detector.
4. Each sensor shall have multiple levels of detection sensitivity.
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, 

and installation conditions where applied.
6. Remote test/indicator switch(es).
7. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.

2.6. NON-SYSTEM SMOKE DETECTORS

A. Refer to Section 262726 – Wiring Devices.

2.7. HEAT DETECTORS

A. General Requirements for Heat Detectors:  Comply with UL 521.
B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F or a rate of rise that 

exceeds 15 deg Fper minute unless otherwise indicated.

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
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2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-
alarm control unit.

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed temperature of 190 deg F.

1. Mounting: Twist-lock base interchangeable with smoke-detector bases.
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-

alarm control unit.

2.8. NOTIFICATION APPLIANCES

A. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as 
indicated, equipped for mounting as indicated and with screw terminals for system connections.

1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, 
equipped for mounting as indicated and with screw terminals for system connections.

2. Audio notification appliances located in sleeping spaces (as defined by NFPA) shall produce a low-frequency 
(520 hz) audible signal.

B. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output.
C. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output.
D. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a 

grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet from the 
horn, using the coded signal prescribed in UL 464 test protocol.

E. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or nominal white 
polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- high 
letters on the lens.  

1. Rated Light Output:

a. 15/30/75/110 cd, selectable in the field.

2. Mounting:  Wall mounted unless otherwise indicated.
3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
4. Flashing shall be in a temporal pattern, synchronized with other units.
5. Strobe Leads:  Factory connected to screw terminals.
6. Mounting Faceplate:  Factory finished. Coordinate red or white color of device with architect.

2.9. MAGNETIC DOOR HOLDERS

A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with matching doorplate.

1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding force.
2. Wall-Mounted Units:  Flush mounted unless otherwise indicated.
3. Rating:  24-V ac or dc.

B. Material and Finish:  Match door hardware.

2.10. REMOTE ANNUNCIATOR

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, supervisory, and trouble 
indications.  Manual switching functions shall match those of fire-alarm control unit, including acknowledging, 
silencing, resetting, and testing.

1. Mounting:  Flush cabinet, NEMA 250, Type 1.

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights shall match those of 
fire-alarm control unit.  Provide controls to acknowledge, silence, reset, and test functions for alarm, supervisory, 
and trouble signals.

2.11. ADDRESSABLE INTERFACE DEVICE

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating 
devices for wired applications with normally open contacts.

B. Integral Relay:  Capable of providing a direct signal to elevator controller to initiate elevator recall or to circuit-
breaker shunt trip for power shutdown.

2.12. DIGITAL ALARM COMMUNICATOR TRANSMITTER

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall comply with 
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UL 632 and be listed and labeled by an NRTL.
B. IP & Cellular communicator UL 864 listed for signaling under Other Transmission Technologies and complies with 

NFPA 72 requirements. Dual path communicator connects directly to the primary and secondary communication 
ports of a fire alarm control panel’s digital alarm communicator transmitter 

C. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm control unit and 
automatically capture one telephone line(s) and dial a preset number for a remote central station.  When contact 
is made with central station(s), signals shall be transmitted.  If service on line is interrupted for longer than 45 
seconds, transmitter shall initiate a local trouble signal and transmit the signal indicating loss of telephone line to 
the remote alarm receiving station over the remaining line.  Transmitter shall automatically report telephone service 
restoration to the central station.  If cellular service is lost, dialer shall revert to VOIP line and shall initiate the local 
trouble signal.

D. Local functions and display at the digital alarm communicator transmitter shall include the following:

1. Verification that both telephone lines are available.
2. Programming device.
3. LED display.
4. Manual test report function and manual transmission clear indication.
5. Communications failure with the central station or fire-alarm control unit.

E. Digital data transmission shall include the following:

1. Address of the alarm-initiating device.
2. Address of the supervisory signal.
3. Address of the trouble-initiating device.
4. Loss of ac supply or loss of power.
5. Low battery.
6. Abnormal test signal.
7. Communication bus failure.

F. Secondary Power:  Integral rechargeable battery and automatic charger.
G. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station.

PART 3 EXECUTION

3.1. EQUIPMENT INSTALLATION

A. Comply with NFPA 72 for installation of fire-alarm equipment.
B. Equipment Mounting:  Install fire-alarm control unit on finished floor with tops of cabinets not more than 72 inches 

above the finished floor.
C. Smoke- or Heat-Detector Spacing:

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for smoke-
detector spacing.

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for heat-
detector spacing.

3. Smooth ceiling spacing shall not exceed 30 feet.
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be 

determined according to NFPA 72.
5. HVAC:  Locate detectors not closer than 3 feet from air-supply diffuser or return-air opening.
6. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting fixture.
7. Fire alarm panels and power extenders: Provide smoke detectors above all panels and components as 

required by NFPA.

D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full width 
of duct.

E. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with sprinkler rating and location.
F. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a dwelling or suite, they 

shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound.
G. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and 

valve-tamper switch that is not readily visible from normal viewing position.
H. Audible Alarm-Indicating Devices:  Install not less than 6 inches below the ceiling.  Install bells and horns on flush-

mounted back boxes with the device-operating mechanism concealed behind a grille.
I. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 inches below the 

ceiling.
J. Device Location-Indicating Lights:  Locate in public space near the device they monitor.
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K. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches above the finished floor.
L. Power Extenders: Located in electrical closets, mechanical spaces or otherwise in unobtrusive locations.  

Extenders in shell spaces shall be located in unobtrusive locations and not in locations that will conflict with future 
buildout.  Provide smoke detectors above panels.

M. Annunciator:  Install with top of panel not more than 72 inches above the finished floor.
N. Provide wire guards over all indicating devices or devices subject to damage in gymnasium or similar spaces.

3.2. CONNECTIONS

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, 
comply with requirements in Division 08 Section "Door Hardware."  Connect hardware and devices to fire-alarm 
system.

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making 
connections.

B. Make addressable connections with a supervised interface device to the following devices and systems.  Install 
the interface device less than 3 feet from the device controlled.  Make an addressable confirmation connection 
when such feedback is available at the device or system being controlled.

1. Alarm-initiating connection to smoke-control system (smoke management) at firefighter smoke-control system 
panel.

2. Alarm-initiating connection to elevator recall system and components.
3. Alarm-initiating connection to activate emergency lighting control.
4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
5. Supervisory connections at valve supervisory switches.
6. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
7. Supervisory connections at elevator shunt trip breaker.
8. Supervisory connections at fire-pump power failure including a dead-phase or phase-reversal condition.
9. Supervisory connections at fire-pump engine control panel.

3.3. IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified 
in Division 26 Section "Identification for Electrical Systems."

B. Install framed instructions in a location visible from fire-alarm control unit.

3.4. GROUNDING

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main 
service ground to fire-alarm control unit.

3.5. FIELD QUALITY CONTROL

A. Field tests shall be witnessed by authorities having jurisdiction.
B. Tests and Inspections:

1. Visual Inspection:  Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system documentation that is required 
by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the 
"Fundamentals of Fire Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, 
Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only 
the installed components.

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and 
Maintenance" Chapter in NFPA 72.

3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  
Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.

4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the 

"Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the 
"Inspection and Testing Form" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 
in NFPA 72.

C. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices 
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and appliances.
D. Fire-alarm system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
F. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and 

semiannual periods.  Use forms developed for initial tests and inspections.
G. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying with 

visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

END OF SECTION 283111
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