
 

 

 
 

HARRISON RECREATION & COMMUNITY CENTER 
PHASE 2 

270 Harrison Avenue, Harrison, NY 10528 
Town / Village of Harrison 

One Heineman Place, Harrison, NY 10528 
 

RICHARD DIONISIO SUPERVISOR/MAYOR 
GINA EVANGELISTA  DEPUTY SUPERVISOR/MAYOR 
ELIZABETH BROWN         COUNCILWOMAN/TRUSTEE 
GINA EVANGELISTA COUNCILWOMAN/TRUSTEE 
MIKE DICOSTANZO    COUNCILMAN/TRUSTEE 

ANGELA VACCARO                                     COUNCILWOMAN/TRUSTEE 
MICHAEL J. AMODEO, P.E., CFM             TOWN ENGINEER 
 

 
ARCHITECT:      KG+D ARCHITECTS, PC 
 285 Main Street 
        Mount Kisco, NY 10549 
 
 
STRUCTURAL  THE DISALVO ENGINEERING  
ENGINEER: GROUP  
 93 Lake Avenue, Suite 201 
        Danbury, CT 06810 
 
 
MECHANICAL OLA CONSULTING ENGINEERS 
ENGINEER: 50 Broadway 
        Hawthorne, NY 10532  
 
 
CIVIL ENGINEER: CREIGHTON MANNING  
        2 Winners Circle 
 Albany, NY 12205 
 
 
SPECIFICATION                                                            KALIN ASSOCIATES 
CONSULTANT:                                                              21 Eliot Street 
                                                                                       Natick, MA 01760 
 
 
 

ISSUED FOR BID: 05 JUNE 2024 
 
THE UNDERSIGNED CERTIFIES THAT TO THE BEST OF HIS KNOWLEDGE, INFORMATION AND BELIEF, THE PLANS AND SPECIFICATIONS ARE IN ACCORDANCE 
WITH APPLICABLE REQUIREMENTS OF THE NEW YORK STATE UNIFORM FIRE PREVENTION AND BUILDING CODE, THE STATE ENERGY CONSERVATION 
CONSTRUCTION CODE, AND BUILDING STANDARDS OF THE EDUCATION DEPARTMENT, AND THAT THE PLANS AND SPECIFICATIONS REQUIRE THAT NO 

ASBESTOS CONTAINING MATERIAL SHALL BE USED. 

 
____________________________________ 
Russell A. Davidson, FAIA 

JMiano
Text Box
VOLUME 1 OF 2DIVISION 00 - 14





05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 1

PROJECT MANUAL

TABLE OF CONTENTS

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

000110 Table of Contents
001000               Advertisement for Bid 
002100               Invitation and Instructions to Bidders
003132               Geotechnical Report
003132.13          Soil Testing Report
003132.16          Thermal Conductivity Report
004100                Proposal Form 
004513                Bidder Qualification Statement
004643                Wage and Hour Rates 
004644                Prevailing Wages (View PRC)
005000                Owner-Contractor Agreement AIA A101-2017
006100                Bond Requirements 
006101                Bid Bond Form AIA A310-2010
006102                Performance Bond Form AIA A312-2010
006103                Payment Bond Form AIA A312-2010
006104                Project Labor Agreement (PLA)
006104a PLA � Harrison & Building & Construction Trades Council of Westchester
006300                Request for Information
006301                RFI Form AIA G716-2004
007000                General Conditions of the Contract for Construction AIA A201-2017-R
007001                Partial Waiver of Liens
007002                Insurance Rider

DIVISION 01 - GENERAL REQUIREMENTS

011000 Description of Work
011500 Special Project Requirements
011501 Uniform Safety Standards
012500 Product Options & Substitutions
012501 Substitution Request Form
012900 Applications for Payment
012901 Lien Waiver 
012902 Certified Payroll
013113 Project Coordination
013114 Coordination Drawings
013119 Project Meetings 
013200 Scheduling and Progress
013300 Submittal Requirements
013301 Contractor Request for Electronic Drawing Files
013302 Submittal Cover Sheet
013306 Certification of Specification Compliance



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 2

013529 Health and Safety Plan
014100 Permits and Compliance
014219 Reference Standards
014326 Testing Laboratory Services
014329 Special Inspections TDEG
014339 Mock-Ups
015000 Temporary Facilities
015719 Environmental Protection During Construction
016100 Material and Equipment
017123 Field Engineering
017329 Cutting & Patching
017419 Construction Waste Management
017700 Project Close Out
017719 Project Record Documents
017823 Operation & Maintenance Requirements
017900 Demonstration and Training

DIVISION 02 - EXISTING CONDITIONS (Not Used)

DIVISION 03 - CONCRETE

033000 Cast-In-Place Concrete

DIVISION 04 - MASONRY

042000 Unit Masonry 
044300 Stone Masonry
047200 Cast Stone Masonry

DIVISION 05 - METALS 

051200 Structural Steel Framing
053100 Steel Decking
054000 Cold-Formed Metal Framing
055000 Metal Fabrications
055100 Metal Stairs and Railings
055150 Metal Railings
055300 Metal Gratings
057300 Decorative Metal Railings
057500 Decorative Formed Metal

DIVISION 06 - WOOD, PLASTICS AND COMPOSITES

061000 Rough Carpentry
061600 Sheathing
064020 Interior Architectural Woodwork
066400 FRP Paneling



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 3

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

071100 Bituminous Dampproofing
072100 Thermal Insulation
072419 Exterior Insulation and Finish System (EIFS)
072600 Underslab Vapor Retarder
072700 Air Barriers
074210 Metal Composite Material Panels
074646 Fiber-Cement Wall Assemblies
075300 EPDM Roofing 
076200 Sheet Metal Flashing and Trim
077100 Roof Specialties
077200 Roof Accessories
077600 Pedestal Mounted Paver System
077700 Wall Cladding Support System
078100 Applied Fireproofing
078410 Penetration Firestopping
078440 Fire-Resistive Joint Systems
079200 Joint Sealants
079500 Expansion Control

DIVISION 08 - OPENINGS

081110 Hollow Metal Doors and Frames
081210 Interior Aluminum Frames
081400 Flush Wood Doors
081610 Fiberglass Doors and Frames
083110 Access Doors and Frames
083310 Overhead Coiling Doors
083480 Smoke Containment Curtain
083513 Glazed Folding Doors
083610 Sectional Doors
084110 Aluminum-Framed Entrances and Storefronts
084410 Glazed Aluminum Curtain Walls
085110 Aluminum Windows
085610 Transaction Windows
087100 Door Hardware 
088000 Glazing
089000 Louvers and Vents

DIVISION 09 - FINISHES

092110 Gypsum Board Assemblies
093000 Tiling
095100 Acoustical Ceilings
096110 Vapor Mitigation at Slab
096510 Resilient Flooring and Accessories
096560 Resilient Athletic Flooring
096800 Carpeting



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 4

099000 Painting and Coating

DIVISION 10 - SPECIALTIES

101100 Visual Display Surfaces
101400 Signage
102110 Toilet Compartments
102220 Folding Panel Partitions
102600 Wall and Door Protection
102800 Toilet Accessories
104100 Emergency Access and Information Cabinets
104313 Automatic External Defibrillator (AED) Cabinets
104400 Fire Protection Specialties
105110 Metal Lockers
105113 Phenolic Lockers 
107110 Exterior Sun Control

DIVISION 11 - EQUIPMENT

113100 Appliances
116620 Athletic Equipment 
116640 Interior Scoreboards
118129 Facility Fall Protection 

DIVISION 12 - FURNISHINGS

122400 Shades
123216 Manufactured Plastic-Laminate-Clad Casework
124810 Entrance Floor Mats and Frames
126610 Telescoping Stands

DIVISION 14 - CONVEYING EQUIPMENT

142100 Electric Traction Elevators

DIVISION 21 - FIRE SUPPRESSION

210000 Fire Protection
210517 Sleeves and Sleeves Seals for Fire-Suppression Piping
210518 Escutcheons for Fire-Suppression Piping
210523 General-Duty Valves for Fire Protection Piping
210529 Hangers and Supports for Fire-Suppression Piping Equipment
210553 Identification for Fire-Suppression Piping and Equipment
211119 Fire Department Connections
211313 Wet-Pip Sprinkler Systems
211316 Dry-Pipe Sprinkler Systems



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 5

DIVISION 22 - PLUMBING

220500 Common Work Results for Plumbing
220513 Common Motor Requirements for Plumbing Equipment
220516 Expansion Fittings and Loops for Plumbing Piping
220517 Sleeves and Sleeve Seals for Plumbing Piping
220518 Escutcheons for Plumbing Piping
220519 Meters and Gages for Plumbing Piping
220523 General-Duty Valves for Plumbing Piping
220529 Hangers and Supports for Plumbing Piping and Equipment
220548.13 Vibration Controls for Plumbing Piping and Equipment
220553 Identification for Plumbing Piping and Equipment
220716 Plumbing Equipment Insulation
220719 Plumbing Piping Insulation
221114 Natural Gas Piping Valves and Fittings
221116 Domestic Water Piping
221119 Domestic Water Piping Specialties
221123.21 Inline, Domestic-Water Pumps
221316 Sanitary Waste and Vent Piping
221319 Sanitary Waste Piping Specialties
221319.13 Sanitary Drains
221323 Sanitary Waste Interceptors
221413 Storm Drainage Piping
221423 Storm Drainage Piping Specialties
221429 Sump Pumps
223400 Fuel-Fired Domestic-Water Heaters
224213.13 Commercial Water Closets
224213.16 Commercial Urinals
224216.02 Commercial Lavatories and Faucets
224216.16 Commercial Sinks
224713 Drinking Fountains. 

DIVISION 23 - HEATING VENTILATING AND AIR CONDITIONING

230500 Common Work Results for HVAC
230513 Common Motor Requirements for HVAC Equipment
230516 Expansion Fittings and Loops for HVAC Piping
230517 Sleeves and Sleeve Seals for HVAC Piping
230518 Escutcheons for HVAC Piping
230519 Meters and gages for HVAC Piping
230523.11 Globe Valves for HVAC Piping
230529 Hanges and Supports for HVAC Piping and Equipment
230548.13 Vibration Controls for HVAC 
230553 Identification for HVAC Piping Equipment
230593 Testing, Adjusting, and Balancing for HVAC  
230713 HVAC Ductwork Insulation
230716 HVAC Equipment Insulation
230719 HVAC Piping Insulation
230800 Commissioning of HVAC



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 6

230900 Instrumentation and Control for HVAC
230923 Direct Digital Controls
230923.16 Gas Instruments
230993 Sequence of Operations
232113 Hydronic Piping
232113.13 Underground Hydronic Piping
232113.33 Ground-Loop Heat-Pump Piping
232116 Hydronic Piping Specialties
232123 Hydronic Pumps
232300 Refrigerant Piping
232513 Water Treatment for Closed-Loop Hydronic Systems
232913 Variable Frequency Drives
233113 Metal Ducts
233116 Nonmetal Ducts
233300 Air Duct Accessories
233413 Axial HVAC Fans
233416 Centrifugal Fans
233423 HVAC Power Ventilators
233600 Air Terminal Units VAV Boxes
233713.23 Registers and Grilles
234100 Particulate Air Filtration
236200 Packaged Compressor and Condenser Units
237200 Air-To-Air Energy Recovery Equipment
237416.13 Packaged, Large-Capacity, Rooftop Air-Conditioning Units
238126 Split-System Air-Conditioners
238129 VRF Heat Pump Systems
238146 Water-Source Unitary Heat Pumps
238146.13 Water-To-Air Heat Pumps
238216.14 Electric-Resistance Air Coils
238239.16 Propeller Unit Heaters

DIVISION 26 - ELECTRICAL

260519 Low-Voltage Electrical Power Conductors and Cables
260526 Grounding and Bonding for Electrical Systems
260529 Hangers and Supports for Electrical Systems
260533 Raceways and Boxes for Electrical Systems
260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
260553 Identification for Electrical Systems
260923 Lighting Control Devices
260943.16 Addressable-Luminaire Lighting Controls
262413 Switchboards
262416 Panelboards
262713 Electricity Metering
262726 Wiring Devices
262813 Fuses
262816 Enclosed Switches and Circuit Breakers
263213.14 Diesel Engine Generators



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 7

263600 Transfer Switches
264313 Surge Protection for Low-Voltage Electrical Power Circuits
265119 LED Interior Lighting
265219 Emergency and Exit Lighting
265619 LED Exterior Lighting

DIVISION 27 � COMMUNICATIONS

270000 Telecommunication
270553 Identification for Communications System
271323 Communications Optical Fiber Backbone Cabling
271513 Communications Copper Horizontal Cabling

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

280000 Security 
280513 Communications Copper Horizontal Cabling
283113 Fire Department Auxiliary Radio Communication System
284621.11 Addressable Fire-Alarm Systems

DIVISION 31 - EARTHWORK

312000 Earth Moving
312319 Dewatering
312500 Erosion and Sedimentation Controls

DIVISION 32 - EXTERIOR IMPROVEMENTS

321216 Asphalt Paving
321313 Concrete Paving
323113 Chain Link Fence
329000 Landscape Work

DIVISION 33 � UTILITIES (Not Used)

DIVISION 34 � TRANSPORTATION

344113 Traffic Signs
347115 Steel Pipe Bollards



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

TABLE OF CONTENTS
000110 - 8

**End of Table of Contents**



 

11179234.1 A-1 

 
 
 

LEGAL NOTICE 

PUBLIC BID 

 

 

Sealed bids for the HARRISON RECREATION & COMMUNITY CENTER PROJECT- 

PHASE 2 for the Town of Harrison and Village of Harrison, New York will be received by the 

Purchasing Department of the Town of Harrison and Village of Harrison, New York until 

1:00PM on July 1, 2024, at which time, the sealed bids will be opened and publicly read aloud in 

the Law Conference Room, located on the second floor of the Alfred F. Sulla, Jr. Municipal 

Building, 1 Heineman Place, Harrison, New York.   

 

A Certified Check or Bid Bond for five (5%) percent of the total amount of the proposal must 

accompany each bid.  Bids or proposals shall remain firm for a period of ninety days (90) days 

from the date of opening.  All checks, except those of the three (3) lowest bidders, will be returned 

within five (5) days after opening of bids. 

 

Plans, Specifications, and Bid Documents may be obtained at www.bidnetdirect.com and 

www.revplans.biddyhq.com on June 5, 2024, to the closing time and date of bid opening.  

 

A MANDATORY PRE-BID MEETING has been scheduled for 3:00PM on June 13, 2024, at 

the corner of Calvert Street & Harrison Avenue, Harrison, New York.  Parking is available in a 

designated lot, the entrance of which is located at the south side of the Nelson Avenue/Calvert 

Street intersection. 

 

The Town of Harrison and Village of Harrison Board reserves the right to accept or reject any 

and all bids; to waive any informalities, to re-advertise for new bids or to accept any bid, which is 

in the best interest of the Town of Harrison and Village of Harrison, New York. 

 

 

Dated: May 29, 2024 

 Harrison, New York 

 Purchasing Department 

 

http://www.bidnetdirect.com/
http://www.revplans.biddyhq.com/
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SECTION 002100 - INVITATION AND INSTRUCTIONS TO BIDDERS

1.1 OWNER, PROJECT, ARCHITECT, BID PROCEDURE
A. The Owner, Town/Village of Harrison; invites sealed bids for the Harrison 

Recreation & Community Center Phase 2 and related work all as described in the 
accompanying contract documents as prepared by KG+D Architects, P.C. 285 
Main Street, Mt. Kisco, NY 10549

B. Bids shall be received in accordance with the New York State Public Bidding Laws, 
this project will be executed under SINGLE CONTRACT as enumerated in the 
Notice to Bidders and as identified noted below:

Contract #1 General Construction � Phase 2

C. As a condition of being awarded a contract or subcontract for work covered by the 
Contract Documents, the successful Bidder, and any subcontractor of any tier on 
the Harrison Recreation & Community Center Phase 2 Project agrees to become 
signatory to, and to abide by, the provisions of the project labor agreement with 
the Building and Construction Trades Council of Westchester and Putnam 
Counties, New York, AFL-CIO and the signatory local unions.  An unsigned copy 
of this project labor agreement (�PLA�) is included in Section 006104. 

D. NOTE THIS PROJECT IS NOT SUBJECT TO THE REQUIREMENTS OF THE 
�WICKS LAW�. Pursuant to Section 222 of the New York Labor Law, this bid is 
exempt from the requirement for separate specifications (known as the Wicks 
Law). 

E. Each bidder shall submit with its bid a separate sealed list that names each 
subcontractor that the Bidder will use to perform work on the contract, and the 
agreed-upon amount to be paid to each, for: (a) plumbing and gas fitting, (b) steam 
heating, hot water heating, ventilating and air conditioning apparatus and 
(c) electric wiring and standard illuminating fixtures.

F. After the low bid is announced, the sealed list of subcontractors submitted with 
such low bid shall be opened and the names of such subcontractors shall be 
announced, and thereafter any change of subcontractor or agreed-upon amount 
to be paid to each shall require the approval of the Owner, upon a showing 
presented to the Owner of legitimate construction need for such change, which 
shall be open to public inspection.  
1. Legitimate construction need shall include, but not be limited to, a change 

in Project specifications, a change in construction material costs, a change 
to subcontractor status as determined pursuant to Section 222(2)(e) of the 
New York Labor Law, or the subcontractor has become otherwise unwilling, 
unable or unavailable to perform the subcontract. 

2. The sealed lists of subcontractors submitted by all other Bidders shall be 
returned to them unopened after the contract award.

G. As required by Section 222 of the New York Labor Law, the Owner will require 
each contractor and subcontractor performing work on the Project to participate in 
apprentice training programs in the trades of work it employs, which programs 
must have been approved by the New York State Department of Labor for not less 
than three (3) years and must have at least one apprentice currently enrolled in 
the training program.

H. As required by Section 222 of the New York Labor Law, the design of the Project 
shall be subject to the review and approval of the Owner and the design and 
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construction standards of the Project shall be subject to the review and approval 
of the Owner.

I. The attention of all Bidders is directed to the fact that a single set of documents 
exist for the construction of the Project as a whole and the delineation of the 
responsibilities serves as outlines only and all such work necessary and/or 
required to complete the individual trade obligations will be deemed to be included 
within said trade scope of work. Work on each sheet, or within any technical section 
may or may not have an effect on the work of any singles trade. Failure on the part 
of any Contractor or subcontractor to examine all documents will not be cause for 
additional cost to the Owner.

1.2 DISCREPANCY
A. Should any bidder find any discrepancies in, or omission from, the Contract 

Documents, or should the bidder be in doubt as to the meaning of any portion of 
said documents, they shall at once notify the Architect and obtain an interpretation 
or clarification prior to submission of their bid.  

B. Any request for interpretation or clarification given in accordance with this provision 
shall be in writing.

C. The bidder may, during the bidding period, be advised by addendum of additions, 
deletions, or alterations in any of the documents forming a part of this Contract.  
All such additions, deletions or alterations shall be included in the work covered by 
the bid and shall become a part of this Contract.  Upon such mailing or delivery 
and making available for inspection, such addendum shall become a part of the 
Contract Documents and shall be binding on all Bidders whether or not the Bidder 
receives or acknowledges the actual notice of such addendum.  The requirements 
contained in all Contract Documents shall apply to all addenda.

CUTOFF DATE FOR RECEIPT OF REQUESTS FOR INFORMATION (RFI�S) 
SHALL BE 5 WORKING DAYS PRIOR TO THE DESIGNATED DATE FOR 
RECEIPT OF BIDS.

D. Only interpretations, corrections or additional Contract provisions made in writing 
by the Architect as addenda shall be binding.  No officer, agent or employee of the 
Owner or the Architect is authorized to explain or to interpret the Contract 
Documents by any other method and any such explanation or interpretation, if 
given, shall not be relied upon by the Bidder.

1.3 REPRESENTATION - Each bidder, by making their bid, represents that -
A. They have read and understand the Bidding Documents (consisting of the Project 

Manual, Drawings and Addenda (if any)) and their Bid is made in accordance 
therewith.

B. They have visited the site and have familiarized themselves with the conditions 
under which the work is to be performed.

C. All materials to be incorporated in the work shall be "asbestos free" in their 
manufacture.

D. To protect the interest of the Town of Harrison and Village of Harrison, New York, 
bidders must guarantee that the material offered is standard new material, latest 
model, regular stock products.
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1.4 DOCUMENTS
Bidders may obtain Bid Documents starting at 3:00pm on June 5, 2024, from BidNet 

Direct or REVplans.  REVplans is located at 28 Church Street, Unit 7, Warwick, 
NY, 10990, 845-651-3845. Complete digital set of Bidding Documents may be 
obtained online as a download at the following website:  
www.revplans.biddyhq.com.  Follow instructions to create an account or login if 
already registered. Select the �Projects� tab at the top of the screen and use the 
search function if needed to view this project. All bidders are urged to register to 
ensure receipt of all necessary information, including Bid Addenda.

1.05 INFORMATIONAL MEETING - All bidders are advised to attend a MANDATORY PRE-
BID MEETING which will be held as follows:
A. Date � June 13, 2024
B. Local Prevailing Time � 3:00PM
C. Location:  Corner of Calvert & Harrison Avenue, Harrison, New York 
D. All questions that may arise as a result of this meeting will be recorded and 

answered by the Addendum process.

NOTE: ALL BIDDERS WILL BE PRESUMED TO HAVE FULL KNOWLEDGE OF THE 
SITE, AND ALL THE INFORMATION AVAILABLE AT THE PRE-BID WALK THROUGH.  
NO EXTRA COST OR TIME EXTENSIONS WILL BE GRANTED BECAUSE OF A LACK 
OF KNOWLEDGE OF ON-SITE CONDITIONS, APPARENT, OR DATA AVAILABLE 
DURING THE WALK THROUGH.

1.06 BIDDING
A. Sealed bids will be received by the Purchasing Department of the Town of 

Harrison and Village of Harrison, New York, until 3:00PM, local Prevailing 
Time, on July 1, 2024, located on the second floor of the Alfred F. Sulla, Jr. 
Municipal Building, 1 Heineman Place, Harrison, New York at which time all bids 
will be opened publicly and read aloud.

B. The Bidder must submit bid prices on the enclosed Bid Form (Section 004100)
C. The signed Bid Form and Certified Check must be returned in a sealed envelope 

clearly marked: �HARRISON RECREATION & COMMUNITY PHASE 2� 
D. All spaces on Proposal Form must be completed.  All signatures shall be in ink and 

in longhand.  
E. No oral or telephonic proposals or modifications of proposals will be considered.  
F. Any proposals containing exceptions or modifications may, at the Owner's option, 

be disqualified.
G. The Contractors Qualifications, Certification of Compliance with the Iran 

Divestment Act, and Non-Collusive Bidding Certification must be signed, 
notarized, and attached to your bid.  No bid will be accepted without these 
Certifications.  

H. Every bid must be accompanied by a Certified Check or Bid Bond in the amount 
of five (5%) percent of the Contract Sum drawn by a recognized surety authorized 
to conduct business in the State of New York and made payable to the Town of 
Harrison and Village of Harrison.  

I. Bidders must carefully examine the specifications and accompanying drawings, if 
any, and examine the site of work and employ such means as they deem 
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necessary to completely satisfy themselves as to the actual condition, quantities 
of materials, and the requirements of the work.

1.07 QUALIFICATIONS OF BIDDER
A. The Owner may make such investigation as the Owner deems necessary to 

determine the responsibility of any Bidder or to determine the ability of any Bidder 
to perform the Work.  

B. Bidders shall furnish to the Owner all information and data required by the Owner, 
including complete financial data, within the time and in the form and manner 
required by the Owner.  

C. The Owner reserves the right to reject any bid if the evidence required by the 
Owner is not submitted as required or if the evidence submitted by or the 
investigation of any Bidder fails to satisfy the Owner that the Bidder is responsible 
or is able or qualified to carry out the obligations of the Contract or to complete the 
Work as contemplated.  

1.08 POST BID PROCEDURES
A. The responsibility of bidders and of their proposed subcontractors will be 

considered in making the award. The Owner through the Architect may make such 
investigation as the Owner deems necessary to determine the responsibility of any 
bidder or to determine the ability of any bidder to perform the Work.

B. When requested by the Architect, bidders shall furnish all information and data 
required by the Owner, including financial data, within the time and in the form and 
manner required by the Owner.  Upon notification from the Architect, the three 
apparent low bidders shall furnish within three (3) working days after the bid 
opening four (4) copies of the following information in writing:
1. a signed and notarized bidder qualification statement (see Section 

004513);
2. the names, addresses and phone numbers of the subcontractors and 

suppliers that the bidder proposes to use on the project;
3. the bidder's proposed site safety plan;
4. a bar chart (see paragraph 1.03, Section 013200 of the General 

Requirements) showing the bidders' proposed plan and schedule to 
complete the bidder's work in accordance with the phasing milestones 
outlined in Section 011000;

5. the insurance certificates required by the Bid Documents;
6. a proposed schedule of values for the bidder's work;
7. a proposed list of submittals and a proposed schedule for making them, all 

keyed to the bar chart.
C. After receipt of the above information, the Architect will designate a time and place 

for a meeting between the Owner, the Architect and the apparent low bidder.  The 
apparent low bidder's principal, project manager and site superintendent will attend 
that meeting, at which time the parties will discuss the bidder's responsiveness, 
responsibility, and qualifications.

D. The Owner reserves the right to disapprove the use of any proposed Subcontractor 
and in such event the bidder shall submit the name of another Subcontractor in 
like manner within the time specified by the Architect.

E. To the fullest extent allowed by law, the Town and Village Board of Harrison 
reserves the right to reject any bid if the evidence required by the Owner is not 
submitted or fails to satisfy the Owner that the bidder is responsible, able and 
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qualified to carry out the obligations of the Contract or to complete the Work as 
contemplated.  The Owner will consider the information received under paragraphs 
A through D above in determining whether or not to accept a proposal.

F. The Town and Village Board of Harrison reserves the right to accept or reject any 
and all bids; to re-advertise for new bids, to waive any informalities and to accept 
any bid which is in the best interest of the Town of Harrison and Village of Harrison, 
New York.

G. Acceptance of a proposal will be a notice in writing signed by a duly authorized 
representative of the Owner.

H. Any bidder whose proposal is accepted will be required to sign the Trade Contract 
within ten (10) days after receiving notice of acceptance.

I. In the event that the Owner should reject the proposal of a bidder as provided 
above or otherwise, at the Owner�s option, the Owner may elect to meet with the 
next lowest bidder and to consider the information as provided in paragraphs A 
through D above.  In the event that the proposal of the next lowest bidder is 
rejected as provided above or otherwise, at the Owner�s option, the Owner may 
elect to meet with the third lowest bidder and repeat the above process.  At all 
times the Owner retains the right to reject all bids.

1.09 APPROVAL OF SUBCONTRACTORS
A. When requested by the Owner, Bidders shall, within the time specified by the 

Owner, submit to the Owner the names of the Subcontractors which the Bidder 
proposes to use on the project.  

B. The Owner reserves the right to disapprove the use of any proposed Subcontractor 
and in such event the Bidder shall submit the name of another Subcontractor in 
like manner within the time specified by the Owner.  

C. The Owner reserves the right to reject any bid if the names of proposed 
Subcontractors are not submitted as required.

1.10 SECURITY AND BONDS (Coordinate with Section 006100)
A. Every bid must be accompanied by a Certified Check or Bid Bond in the amount 

of five (5%) percent of the Contract Sum drawn by a recognized surety authorized 
to conduct business in the State of New York and made payable to the Town of 
Harrison and Village of Harrison.  
1. Bid Security shall be submitted in a separate sealed envelope clearly 

identifying the company and project as well as the name and address of 
the Surety Company. 

2. Each Bond must be accompanied by a Power of Attorney, giving names of 
Attorneys-in-fact, and the extent of their bonding authority. All bonds shall 
be countersigned by a resident Agent and with a Surety Company or 
Corporation meeting the following qualifications: 
a. Surety must be licensed to do business in the State of New York. 
b. Surety shall be listed on the current U.S. Treasury Department 

Circular 570 entitled �Companies Holding Certificates of Authority� 
from the Secretary of the Treasury under the Act of Congress 
approved July, 30, 1974 (6 U.S.C., Sec. 6-13), as Acceptable 
Sureties on Federal Bonds. 

c. Surety must meet minimum rating requirements as published in 
current �Best�s Key Rating Guide� as listed below: 
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1. For contracts not exceeding $250,000, the following shall 
apply for all bonding companies holding a certified 
guarantee agreement form, the Small Business 
Administration (a copy of said agreement must accompany 
the bond.)

Contract Amount Financial Size 
Category

Policy Holder 
Rating

$0- (But not including) 
$100,000

Class VI B

$100,000-(But not 
including) $250,000

 Class X  A-

2. On all bonds, the Surety shall be rated as equal to �A-� or 
better as to �Policy Holder Ratings� and �X� or better as to 
�Financial Size Category� by �Best�s Key Rating Guide.� 

3. Limitations:
a. Bonding limits or bonding capacity refers to the limit 

or amount of bond acceptable on any one project. 
b. The bonding limit for each contractor shall not 

exceed the amount listed on the above referenced 
U.S. Treasury Department List for the Surety issuing 
the bond. 

4. All Surety companies are subject to approval and may be 
rejected by the Owner without cause, in the same manner 
that bids may be rejected. 

5. Compliance: In the event any of the requirements outlined 
herein are not complied with, the Owner shall have the right 
to reject the bid or annul the Award of the Contract. 

B. Bid security will be returned within five (5) days to all except the three lowest 
bidders, after formal analysis and evaluation of bids. All bids shall remain firm for 
a period of ninety (90) days from the date of opening.  All checks, except those of 
the three (3) bidders, will be returned within five (5) days after opening of bid. 

C. Remaining bid security will be returned to bidders after Owner and successful 
bidder have executed the Agreement and the Owner has received and approved 
performance and payment bonds. 

D. If the required agreement has not been executed within the specified period of time 
after the bid opening, bid security of any bidder will be returned upon his request, 
provided he has not been notified of acceptance of his bid prior to the date of his 
request. 

E. Separate Performance and Payment Bonds will be required for the work.  Each 
shall be in the amount of 100% of the Contract price.  

F. The Contractors shall include in their proposal amounts the total premiums for the 
performance and labor and material payment bonds as set forth in Section 0061 
00.

1.11 TAX STATUS (Coordinate with Article 3.6 of Section 007000)
A. The Owner, Town of Harrison and Village of Harrison, is a NYS municipality and 

is therefore "tax-exempt" in accordance with the applicable laws of the State of 
New York and with Chapter 32 of the Internal Revenue Code, as most recently 
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amended, for collection of all sales and excise taxes.  
B. Exemption Certificates will be furnished to the Respective Prime Contractor.

1.12 INSURANCE
A. Insurance as required by Article 11 of the General Conditions and as set forth in 

the Insurance Rider (Section 007002) shall be required of each Respective Prime 
Contractor and shall be of forms and limits required therein. 

1.13 EQUIVALENCY CLAUSE (Coordinate with Section 012500)
A. When in the project manual/specifications, two or more kinds, types, brands, or 

manufacturers of materials are named they are regarded as establishing the 
required standard of quality and not for the purpose of limiting competition.  

B. The contractor may select one of these items or, if the contractor desires to use 
any kind, type, brand, manufacturer or material other than those named in the 
specification, he shall, in accordance with the instructions set forth in �Post-Bid 
Requirements� herein, identify within three (3) days after bid submission, but in 
any event prior to award of contract, what kind, type, brand, or manufacturer is 
included in the base bid for the specified item following procedures set forth in 
Section 012500.

C. Failure to so identify the perceived �equivalencies� will not relieve contractor from 
providing the specified items.

1.14 AWARD OF CONTRACT
A. This notice is an offer to receive proposals for a contract and not an offer of a 

contract. 
B. The award of the Contract shall be made to the Bidder submitting the lowest bid if, 

in the opinion of the Owner, such Bidder is qualified to perform the Work involved, 
is responsible and reliable.

C. Alternates, if stated in the Proposal Form, shall be chosen at the discretion of the 
Owner when awarding the Contract.  The lowest bid will then be determined by 
adding to, or subtracting from, to the bidder's total base bid, all Alternates chosen 
by the Owner.

D. The Bidder agrees to commence work within ten (10) days of receipt of a Notice 
to Proceed, Letter of Intent, and/or Execution of Contract whichever is earlier.

E. The Owner reserves the right to reject any bid or all bids, to waive any informalities 
or irregularities or omissions in any bid received or to afford any Bidder an 
opportunity to remedy any informality or irregularity if it is in the Owner's interest to 
do so.

F. The award of the Contract shall not be construed as a guarantee by the Owner 
that the plant, equipment and the general scheme of operations of a Bidder is either 
adequate or suitable for the satisfactory performance of the Work or that other data 
supplied by a Bidder is accurate.

G. Award, if made, will take into consideration the responsibility of the bidder and the 
materials, supplies or equipment deemed to be best adapted to the use of the 
Town of Harrison and Village of Harrison, New York.  Proper consideration will be 
given to modern accepted practice, engineering design, efficiency and 
workmanship, serviceability and other pertinent data.  No award will be made on 
equipment, which does not adequately meet the requirements of the Town of 
Harrison and Village of Harrison, New York.

H. Acceptance of materials provided shall be visual and, if required, testing will be 
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done in accordance with New York State Department of Transportation Standard 
Specifications. 

I. Prior to the expiration date of this contract and upon the mutual, written consent of 
both parties, this contract may be extended for a period of one (1) year from the 
date of award, using the quoted prices, subject to the required approvals.

1.15 LAWS AND REGULATIONS
A. All applicable Federal, State, County, Municipal or other laws, orders, ordinances, 

rules and regulations of all Authorities having jurisdiction over construction work in 
the locality of the project shall apply to the Contract and shall be deemed to be 
included in the Contract as if fully set forth therein at length.

B. This project is subject to wage determination as issued by the Department of 
Labor.  Reference Section 004643.

C. In accordance with the requirements of General Municipal Law §103-g, the bidder 
is required to include with its bid either (1) the �Certification of Compliance with the 
Iran Divestment Act� or, in the case where the bidder is unable to make such 
certification, (2) the form titled �Declaration of Bidder�s Inability to Provide 
Certification of Compliance with the Iran Divestment Act�.

1.16 ARREARS
A. No bids will be accepted from, or contracts awarded to, any person, persons, firms 

or vendors who are in arrears to the Municipality upon debt, or contract, or who is 
a defaulter as surety or otherwise upon obligations to the Municipality.

1.17 NONDISCRIMINATION
A. Notwithstanding implementation of the Owner's Affirmative Action Plan, if any, all 

Contractors and Subcontractors of all tiers and vendors will be required to comply 
with all provisions of the Civil Rights Act of 1964, Executive Order 11246 of 24 
September 1965 and the relevant "Laws", "Acts" rules, regulations and orders of 
the Labor Department of the State of New York as amended.

B. Contractors and Subcontractors of all tiers and vendors will be required to comply 
with all provisions of the New York State Human Rights Law and shall not 
discriminate because of creed, race, color, sex, sexual orientation, national origin, 
religion, age, marital status, military status, familial status, domestic violence victim 
status, predisposing genetic characteristics, gender, gender identity or expression 
or disability in all employment practices including recruitment, solicitation for 
employment, hiring, firing, training, job assignments, promotion, compensation and 
other terms, conditions and privileges of employment.  

C. New York State strives to promote equality of economic opportunities for minority 
and women-owned business enterprises.  New York State encourages including 
minority and women-owned business enterprises (�MWBEs�) as bidders, 
subcontractors and suppliers on public procurement contracts.  By submitting a 
bid, the Bidder(s) certifies that if it is awarded a Contract, (a) it will make 
commercially reasonable good faith efforts to utilize suppliers that are certified 
MWBEs, (b) to the extent subcontracting is needed and permitted by the Owner, 
Bidder will make commercially reasonable good faith efforts to utilize 
subcontractors, who are certified MWBEs and (c) Bidder will retain documentation 
of these efforts to be provided upon request to the Owner and/or New York State.  
Evidence of good faith efforts shall include, but not be limited to, the following: (a) 
copies of solicitations to MWBEs and any responses thereto; (b) explanation of the 
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specific reasons each MWBE that responded to such solicitations was not 
selected; and (c) explanation of the specific steps undertaken for the purpose of 
subcontracting with or obtaining supplies from certified MWBEs.

1.18 TIME OF COMPLETION AND LIQUIDATED DAMAGES
A. Work set forth in the Contract Documents shall be commenced as stated in written 

Notice to Proceed, Letter of Intent or execution of the Contract (whichever is 
earlier) and shall be completed within the time stated in Section 011000 from said 
Notice, Letter, or Execution (whichever is earlier).

B. Liquidated Damages may be assessed for each and every calendar day that the 
work is not complete, after the above stated time for total completion of the work 
at the rates set forth in Section 007000.

**END OF SECTION 002100**
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INTRODUCTION 

This project consists of the redevelopment of the Sollazzo Recreation Center situated at 270 Harrison 

Avenue, between Orchard Street and Calvert Street, in the Town/Village of Harrison, Westchester 

County, New York.  At present the project limits contain the 2-sty ±5,500 SF Frank P. Sollazzo Sr. 

Recreation Center building near the center of the site, a 2.5-sty 1,200 SF frame building in the southeast 

corner of the site, a 3-sty 1,300 SF masonry residential building in the southcentral area along Calvert 

Street, and a 2-sty ±1,300 SF stucco residential building in the southwest corner, also along Calvert 

Street.  Asphalt basketball courts are present in the north portion of the site along Orchard Street and 

Harrison Avenue.  Asphalt parking lots and landscaped areas occupy the remainder of the properties. 

Based on the preliminary site layout plans, most, if not all, of the existing buildings will be removed to 

accommodate the new facility layout.  The proposed addition will likely run the entire length of Harrison 

Avenue between Orchard and Calvert Streets, and extend 140 ft. deep/wide in the east-west direction, 

encompassing ±30,500 SF in plan area.  A 1-sty steel frame building with shallow basement may be 

constructed in the north area of the site, and a 2-sty steel frame building with full basement may be 

constructed in the south area.  Below-ground parking is planned beneath the southeast portion of the 

proposed building, and at-grade parking is planned for the southwest area of the project. 

Based on the partial survey of the eastern portion of the project provided by Kaeyer, Garment + 

Davidson Architects, the majority of the site is generally level, with grades in the north and east 

generally varying from El. 77 to El. 78.  Across the southern portion of the site, grades drop from El. 

±77.2 at Harrison Avenue to El. ±73.0 near the middle of the proposed project, where the survey ends.  

By observation, grades continue dropping further to the west. 

This report presents the findings of a subsurface investigation prepared and conducted by others, as 

well as preliminary recommendations for design and construction of the proposed redeveloped 

recreation center. 

GEOLOGY 

Based on our review of topographic maps and published geologic data for this area of Harrison, 

including the Surficial Geologic Map of New York - Lower Hudson Sheet, 1989, by Caldwell, Connally, et. 

al., this site is expected to be underlain by glacial till consisting of a mixture of grain sizes ranging from 

clay and silt, to sand, cobbles and boulders.  Underlying bedrock is expected to be relatively shallow and 

consist of granitic gneiss beneath the majority of the project limits, and schist beneath the southeast 

corner based on the Bedrock Geology of the Mamaroneck Quadrangle, N.Y., 1977, by Pelligrini. 

SUBSURFACE INVESTIGATION 

Soiltesting, Inc. of Oxford, CT performed seven (7) borings on March 22 and March 28, 2019 as part of a 

preliminary subsurface investigation program to identify the subsurface conditions present beneath the 

project site.  Borings B-1 thru B-4, including B-1A and B-3A, were located near in four (4) corners of the 

existing basketball court, while boring B-5 was located in the southeast corner of the project near 

Harrison Avenue and Calvert Street.  All borings were drilled using a nominal 3-¼ in. hollow stem auger 

to advance and maintain the hole, with samples collected continuously from the ground surface to 

spoon and/or auger refusal, except at B-1A and B-3A.  These two (2) borings were drilled ahead without 
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sampling the soil, and bedrock was cored upon reaching auger refusal.  Auger drilling/probing was 

typically continued below the last soil sample to estimate depths of weathered and/or more competent 

bedrock.  Boring depths ranged from 6.5 ft. to 17 ft.  Sampling was performed using a 2 in. O.D. split 

spoon sampler driven by a 140 lb. safety hammer with a 30 in. drop and the number of blows for each 6 

in. increment was recorded, in accordance with procedures outlined in ASTM D1586 - Standard Test 

Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils.  Bedrock was cored using 

an N-size, double tube core barrel in accordance with ASTM D 2113 - Standard Practice for Rock Core 

Drilling and Sampling.  Soil samples were classified by an experienced geologist, generally in accordance 

with D.M. Burmister's "Suggested Test Methods for Identification of Soils" (ASTM, 1958).  Bedrock 

samples were classified according to their geologic origin and measured rock quality designation (RQD).   

Groundwater was not encountered in any of the seven (7) borings. 

A Boring Location Plan and boring logs are presented in the Appendix.  The boring logs are as presented 

by Soiltesting, Inc. with boring elevations and recovery percentages added by Skylands Engineering 

based on the boring location plan, site survey, and recorded recovery amounts.   

SUBSURFACE CONDITIONS 

The subsurface conditions encountered beneath this site are generally consistent with the published 

geologic literature.  Beneath the surficial asphalt or concrete, the northern four (4) borings generally 

encountered between 3.5 ft. and 6 ft. of brown, medium dense to very dense, medium to fine sand with 

significant minor percentages of silt and gravel, and trace amount of clay.  Boring B-3 encountered loose 

possible fill to a depth of 4.5 ft.  Beneath these surficial sands, between 6 in. and 5 ft. of weathered 

bedrock was present, as determined by auger drilling.  The top of more competent/unweathered 

bedrock was estimated by auger refusal at depths ranging from 6 ft. to 10 ft., or from El. ±72 to El. 

±67.2.  Recorded SPT N-values ranged from 8 blows per foot (bpf) to 9 bpf in the possible fills 

encountered at boring B-3, and from 12 bpf to 39 in the natural sands.  Bedrock core samples obtained 

from borings B-1A, B-2 and B-3A revealed the bedrock to be schist.  Measured recoveries and RQDs 

ranged from 73% to 83% recovery, and 45% to 57% RQD, indicative of poor to fair quality rock. 

Similar conditions were encountered in the southeast boring, B-5, with the only significant difference 

being a somewhat thicker depth of native sands before encountering bedrock.  Beneath the surficial 

topsoil, boring B-5 encountered 10.5 ft. of brown, medium dense to very dense, mostly medium to fine 

sand with significant gravel and varying silt content.  Weathered bedrock was encountered at a depth of 

10.5 ft. (El. ±65.8), and more competent bedrock as determined by auger refusal was recorded at a 

depth of 12 ft. (El. ±64.3).  SPT N-values ranged from 12 bpf to 100+ bpf in the native sands.  A bedrock 

core sample revealed excellent quality schist, with 100% recovery and 98% RQD. 

Groundwater was not encountered above bedrock in any boring at the time of drilling;  however, wet 

soil was present in boring B-5 below a depth of 6 ft. 

PRELIMINARY DESIGN RECOMMENDATIONS 

Based on our review of the findings of this preliminary subsurface investigation program, it is 

preliminarily recommended that conventional shallow foundations are suitable for support of the 

proposed recreation center building(s).  The recommended footing/frost depth for Harrison is 42 in. 
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below final exterior grade therefore bottoms of footings should be located at or below this depth to 

prevent frost heave damage.  Since all buildings are expected to have a basement, it is expected that all 

basements/footings will be constructed on or in unweathered bedrock, since the depth to unweathered 

bedrock is close to that required for a fully-depressed basement.  Allowable bearing capacities of 4 tons 

per square foot (tsf), 6 tsf, and 10 tsf are preliminarily recommended for footings founded on the dense 

sands, weathered bedrock, and unweathered bedrock, respectively.  These recommendations will be 

confirmed/updated following the completion of the final subsurface investigation program and an 

analysis of the design loads.  A coefficient of base sliding of 0.45 is recommended for footings founded 

on the dense soils, or 0.65 for footings founded on weathered or unweathered bedrock.  Minimum 

footing widths of 24 in. for wall footings and 30 in. for column footings are recommended to limit 

settlements of any footings on soil.  Similarly, minimum footing widths of 18 in. and 24 in. are 

recommended for footings founded on weathered or unweathered bedrock in order to accommodate 

construction tolerances. 

The following in situ soil properties are recommended for design of the basement walls: 

 Moist unit weight of retained soil, t = 125 pcf 
 Angle of internal friction,  = 36 
 Lateral earth pressure coefficients: 
  Active, Ka = 0.26 
  Passive, Kp = 3.85 
  At-rest, Ko = 0.41 
 Coeff. of friction (sliding), tan δ = 0.45 (CIP concrete on compacted silty sand) 
    = 0.65 (CIP concrete on bedrock) 

Following the above recommendations, it is estimated that maximum post construction foundation 

settlement will be negligible, and no more than ⅛ in. total settlement, and <⅛ in. differential settlement 

between adjacent columns.  These values are within generally accepted tolerance limits for this type of 

structure/use.  Settlement will be elastic (instantaneous), with no long-term settlement occurring.  

Settlement estimates will be updated following the final subsurface investigation and an analysis of 

design loads. 

Basement slabs may be constructed as slabs-on-grade atop either native sands, or weathered or 

unweathered bedrock.  It is expected that a modulus of subgrade reaction equal to 250 pci to 350 pci 

will be suitable for slabs founded on in situ sands and bedrock. 

Waterproofing and/or underslab drainage should be considered for basement slabs and walls that are 

deeper than 5 ft.  Even though static groundwater was not measured in any boring during the 

preliminary investigation, wet soils, as opposed to moist soils, were recorded below a depth of 6 ft. (El. 

70.3) in boring B-5.  Based on these preliminary borings, it is assumed that static groundwater levels 

may be present at or near this elevation.  It is recommended that at least 2 groundwater observation 

wells be installed in the southern portion of the site during the next phase of the subsurface investigation 

so that groundwater may be accurately measured. 

In accordance with the provisions of Section 1613.3.2 of the New York 2015 Building Code, and ASCE 7 

Chapter 20, along with the consistent findings of auger refusal indicating unweathered bedrock within 

10 ft. of the anticipated footing bottoms, a seismic site class of B, rock, is recommended for design of 
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the proposed addition.  Based on the project location, in conjunction with the above site class, the 

following seismic parameters follow from the Code: 

 Ss = 0.269 S1 = 0.071 

 Fa = 1.0 Fv = 1.0 

 SMS = 0.269 SM1 = 0.071 

 SDS = 0.18 SD1 = 0.047 

 Seismic Design Category Based on Short Period Response Accelerations = B*†  

 Seismic Design Category Based on 1-sec Period Response Accelerations = A* 

  * based on assumed Risk Category II or III 

  † governs 

There is no evidence of past slope instability and none is expected under static or seismic loading. 

The soils at this site are non-liquefiable based on their suitably high relative density, silt content, and 

lack of groundwater. 

It is anticipated that the areas of the project not investigated by these preliminary borings are underlain 

by similar soils and bedrock.  These areas include the central and southwest portions of the project, 

including where existing buildings need to be removed.  It is recommended that if any existing buildings 

are removed prior to the start of construction of this project, the contents and building materials be 

removed completely from the site, no construction debris be buried on site, and any basement walls 

and slabs be broken up and/or removed to allow uninterrupted drainage of any groundwater or 

potential stormwater management facility flows.  Design recommendations for pavements or other 

improvements will be made following the collection of subsurface information in these areas. 

Recommendations for additional borings, including the number, depth and sampling criteria, will be 

developed after the site and building plans are advanced further and the project moves closer to the final 

design phase. 

PRELIMINARY CONSTRUCTION RECOMMENDATIONS 

Footings shall not be constructed on frozen or wet soils or ice.  All frozen or saturated subgrade soil 

should be removed and replaced with compacted structural fill or clean crushed stone. 

Any loosened soil present at the bottom of footing excavations should be compacted using a jumping 

jack, vibratory plate, or similar vibratory compactor.  Such compaction should continue until all visible 

settlement is complete. 

If any portion of the existing recreation center is left in place, care should be taken during compaction 

and construction of new footings, especially near any stone walls or any walls with unknown foundation 

conditions.  A pre-construction condition assessment of all portions of the recreation center which may 

remain is recommended so that new movements may be detected, and corrective actions taken, as 

early as possible.  If any cracks exist prior to the start of construction, crack gages should be installed 

and monitored through the time of foundation construction. 

Organic soils were not encountered within the borings;  however, if organic soils are encountered they 

should be removed completely from beneath the limits of any building and replaced with compacted 
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structural fill.  Organic soils should not be used as site or structural backfill, but should be removed 

offsite. 

Cobbles and boulders are expected to be encountered within the excavation depths.  Any cobbles or 

boulders encountered during construction should be removed so that no part protrudes into the bottom 

or sides of foundation excavations.  Extreme care should be exercised when removing such obstacles 

near adjacent foundations, sidewalks, and any potential underground utilities. 

Dewatering will likely be needed during foundation and basement construction since groundwater is 

expected to be present at El. ±70.5. 

Structural fill material should consist of predominately well-graded, coarse to fine sand and/or gravel 

with a maximum 10% non-plastic fines (material passing a No. 200 sieve) and be free of organics and 

other deleterious materials.  Aggregate size should be limited to no bigger than 1 in. in the largest 

dimension.  Based on the findings of this subsurface investigation, it is estimated that less than 25% of 

the in situ materials may be suitable for reuse as structural fill.  Additionally, the limited project area and 

anticipated staging issues will likely preclude the economic reuse of in-situ soils.  Representative 

samples of imported fill materials should be tested for gradation and moisture-density relationship prior 

to use to confirm their suitability. 

Structural fill should be placed in maximum 10 in. loose lifts and compacted to 95% of its maximum dry 

density at optimum moisture content as determined by the Modified Proctor Density Test (ASTM D 

1557).  These operations should be performed under full-time geotechnical inspection and testing by 

either the Sand Cone Method (ASTM D 1556), Nuclear Density Gauge (ASTM D 2922 and D 3012), or 

other moisture/density test methods.  These density tests should be performed by an experienced 

geotechnical inspector at sufficient frequency and spacing to ensure proper compaction, with the 

following criteria suggested as guidelines: 

Location Frequency of Testing 

Structural fill beneath foundations, adjacent to 
structures & beneath slabs-on-grade 

1 test every 2,500 SF 
min. 1 test per lift 

Utility trenches 
1 test every 50-100 LF per lift 
min. 3 tests per day 

General site fill (beyond building limits) 
1 test every 5,000 SF per lift 
min. 1 test per lift 

For excavations that extend deeper than 5 ft., sheeting, shoring, sloping, or benching of the excavation 

sidewalls is required per OSHA standards.  Considering the limited space and shallow bedrock at this 

site, benching and sheeting will likely not be suitable in many places, and shoring may be required.  

Based upon the material characteristics and estimated strength of the soils encountered during the 

subsurface exploration, the soil present on site may be assumed to be Type C and should be sloped at a 

1.5H:1V (34°) per OSHA requirements.  For the design of temporary sheeting or shoring, the soil 

properties listed above for retaining wall design are recommended. 
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All sheeting, shoring and bracing shall be designed by a professional engineer licensed in the State of 

New York.  Shorter, unbraced excavations will experience localized instability (i.e., sloughing) if left open 

for more than one (1) day due to the gradation of the material and lack of moisture in the soil.  To 

reduce the severity of this sloughing, such excavations should be covered with plastic sheeting for 

protection from rainfall and moisture changes. 

It is recommended that all foundation construction and subgrade preparation procedures be inspected 

by a qualified geotechnical engineer experienced with this type of construction. 
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Address Line 1:

Address Line 2:

City:

State:

Zip:

Phone:

Fax:

Email:

Harrison Avenue Project

Bob Dowd

8/26/2022

9/21/2022

Boyde Artesion Well Co.

1054 NY-52

Carmel Hamlet

NY

10512

845-225-3196

boydeartesian@yahoo.com

Ground Loop Design

Project Address: 270 Harrison Avenue

City: Harrison State: NY Zip: 10528

Email: redowd1862@gmail.com Phone: 315-246-8724

>> 9/23/2022

Thermal Conductivity (Btu/(h*ft*°F)) :

Average Heat Flux (W/ft) :

Test Duration (hr) :

1.67

17.3

36

Calculation Results

Borehole Input Parameters

Borehole Diameter (in) :

Pipe Size:

Grout Thermal Conductivity (Btu/(h*ft*°F)) :

Drilling Method :

Drilling Time (hr) :

6.00

1 1/4 in. (32 mm)

1.00

Standard

8.0

Undisturbed Ground Temperature (°F) : 56.3

Depth (ft) :

(User-Estimated)

Thermal Diffusivity (est.)  (ft^2/day) : 1.03

Diffusivity Input Parameters

Moisture (0-100)  (%) : N/A

Soil/Rock Specific Heat - Dry  (Btu/(°F*lbm)) : N/A

Soil/Rock Density - Dry  (lb/ft^3) : N/A

Calculation Interval : 12.0 - 48.0 Hours

Average Flow Rate (gpm) : 9.52

Flow Rate Input Parameters

TC Unit Model Name GeoCube Standard

BH Thermal Resist (BTR) (h*ft*°F/Btu) : 0.23

500.0
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Temperature vs Time

Power vs Time

Average Power 8642.6 Watts
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Temperature vs ln(Time)

Average Flow Rate 9.52

Flow Rate vs Time

Calculation Interval : 12.0 - 48.0 Hours

Slope : 2.82
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Data Quality

Temperature :

Flow Rate :

Slope Stability :

Pass

PassPower Standard Deviation : Pass

Water Flow Test :

Pass

Pass

Threshold

0.30 %

2.25 %1.00 %

3.25 %

1.40 %

Power Variation : Pass 1.75 %

Threshold

Comments

Comments
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Thermal Conductivity Test Overview

The thermal conductivity, or thermal response, test is a way to determine ground thermal properties that are
critical for ground source heat pump system design. The test is performed by injecting a known and constant
heat power into a borehole heat exchanger and then measuring the temperature response.  A competent test
can provide the undisturbed formation ground temperature, the calculated thermal conductivity, the calculated
borehole thermal resistance and an estimate of the thermal diffusivity.  These values, critical for the optimal
design of a geothermal system, can be used in a geothermal design program to design an optimized, cost
effective system.

Undisturbed Ground Temperature Determination

The undisturbed ground temperature is the constant temperature of the formation. Typically, this temperature
is measured before starting the active thermal conductivity test. The TC module automatically estimates this
value from the first few temperature measurements collected via the TC test unit data logger.  The
organization that performs the test also has the option of manually estimating this value with temperature
probes or the like. If the TC test is initiated too soon after the installation of the test bore, the undisturbed
ground temperature may be inaccurate.  In general, it is recommended that the testing company waits a
minimum of 3-5 days after installing the borehole before initiating the test so as to ensure that the ground has
returned to its native and undisturbed temperature state.

Thermal Conductivity Calculation

Because thermal conductivity cannot be measured directly, The Ground Loop Design Thermal Conductivity
Module uses the line source heat transfer model to calculate the required results.  The line source model,
which assumes an infinitely thin heat source in a homogeneous medium,  is very broadly-referenced in the
published literature and is considered to be the standard analysis methodology. To analyze test data, the
average temperature of the water entering and exiting the heat exchanger is plotted versus the natural log of
time. Using regression analysis, a best-fit line is plotted to match the empirical data and the slope of the line
is used to calculate the thermal conductivity of the formation. Typically, the data analysis procedure may be
repeated several times for several different time intervals to ensure the closest fit between the empirical data
and the derived best-fit line.  In addition, approximately the first 10 hours of temperature data are not included
in the analysis so as to ensure that the conductivity value is determined from steady state rather than
transient heat conduction processes.

Borehole Thermal Resistance Calculation

The borehole thermal resistance cannot be measured directly but can be calculated from the recorded in-situ
measurements.  After determining the thermal conductivity, the resultant value can be used in the line-source
equation to calculate the borehole thermal resistance. Note that the calculated borehole thermal resistance is
representative of the entire test bore configuration including the pipe type, pipe spacing, grout resistance and
borehole diameter, etc.  The empirically derived borehole thermal resistance may be entered into a design
program such as Ground Loop Design for final loopfield design assuming the parameters for the boreholes in
the final installation are equivalent to those in the test bore.  Details pertaining to the general equation used
for the calculation can be found in the research literature (Mattison, et al., 2007 for example).
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Thermal Diffusivity Estimation

Thermal Diffusivity may be estimated from a combination of the calculated thermal conductivity value (which
is directly related to the diffusivity) in conjunction with estimates of the specific heat, density and moisture
content of the test bore. The thermal diffusivity reflects the rate of conductive heat transfer in the soil and
helps determine the impact of neighboring borehole interactions on the final geothermal loopfield design.

Test Procedure Recommendations

The American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) offers a set of
procedural recommendations for in-situ thermal conductivity/thermal response tests.  These can be found in
the ASHRAE 2007 HVAC Applications Handbook. Several of the key recommended procedures are as
follows:

A) Time between test bore installation and start of TC test:  A 5 day minimum wait time is recommended.

B) Undisturbed ground temperature measurement: The undisturbed ground temperature should be recorded
prior to test start up.

C)Test Duration: Test duration typically should be for 48 hours or longer.

D) Power Quality: The power standard deviation should be equal to or less than 1.5% of the average power
and the maximum power variation should be less than 10% of the average power. The average heat flux
should fall within the 15 W/ft to 25 W/ft range to best simulate the expected peak loads in the borehole.
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05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

004100 - 1 PROPOSAL FORM

SECTION 004100 - PROPOSAL FORM

PROJECT: Harrison New Recreation & Community Center - Phase 2
270 Harrison Ave.
Harrison, NY 10528

DATED:  __________________________

To (Owner): Town / Village of Harrison
One Heineman Place
Harrison, NY 10528

Attn: _Michael Amodeo, P.E., CFM_____________________________, Town Engineer

The Undersigned, in compliance with the Invitation and Instructions to Bidders, agrees that if this 
bid is accepted as hereinafter provided he/she will provide all labor, materials, supplies, tools, 
plant and equipment necessary to perform all work required for the construction of the 
aforementioned project in accordance with documents as prepared by KG&D Architects, P.C.; 
285 Main Street, Mount Kisco, NY, 10549; Telephone: 1.914.666-5900 for the class of work at 
the aforementioned project as listed below

____________________________________________________________________________
(Each Bidder shall indicate in line above, class of work the Proposal is being submitted for.)

Contract #1 General Construction � Phase 2

for the following LUMP SUM COST as applicable to the particular contract:

____________________________________________________________________________

__________________________________________________Dollars ($_________________)

Further, as part of the proposal, the undersigned: 
• agrees to execute alternates selected for the sums (additive or deductive) set forth in the 

attached schedule of Alternate Proposals � if applicable.
• as part of the proposal, the undersigned provides the unit prices indicated on the attached 

schedule for designated work -if applicable.  These unit prices shall be for additions to or 
deletions from the work to be performed under the basic Contract during the entire life of 
said Contract but shall be considered as payment forms ONLY and not for the purposes 
of determining contract award.

• agrees to the stated percentages for extra work if ordered on a Time and Material basis in 
accordance with Article 7 of the Conditions to cover all overhead and profit allowance.

It is understood that the Owner reserves the right to accept or reject any and all bids that the 
Owner deems to be in his best interest.

Upon notification of acceptance of this proposal, the undersigned agrees to execute a contract in 
the form as stated within these contract documents for the amount stated.  
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Prices quoted shall be guaranteed for ninety (90) days from the date of bid opening. 

If written Notice to Proceed, Letter of Intent or Contract is received within ninety (90) calendar 
days after the opening of bids, the undersigned agrees to execute said contract and furnish to the 
Owner within ten (10) days after receipt of said notice of award, the executed Contract, together 
with the Performance Bond, Labor and Material Payment Bonds and Insurance Certificates 
required herein. 

The Undersigned agrees that the Bid Security payable to Owner accompanying this proposal is 
left in escrow with the Owner; that its' amount is the measure of liquidated damages which the 
Owner will sustain by the failure of the Undersigned to execute and deliver the above named 
Bonds and Contract; and that if the undersigned defaults in furnishing said bonds or in executing 
and delivering said Contract within ten (10) days of written notification of award of the Contract to 
him/her, then said Security shall be payable to the Owner for its' own account; but if this proposal 
is not accepted within said forty five (45) days of the time set for submission of Bids, or if the 
Undersigned executes and delivers said bonds and Contract, the Bid Security shall be returned 
to the Undersigned. 

The following Addenda have been received.  The noted modifications to the Bid Documents have 
been considered and all costs are included in the Bid Sum.

Addendum Date Acknowledgment

By submission of this Proposal, the undersigned acknowledges that they have read the milestone 
and schedule requirements, Section 011000, and agrees to provide sufficient staff and 
organization as well as to select subcontractors, suppliers, and vendors to comply with the 
requirements for submittals, delivery dates, work periods and completion dates as specified.

The Undersigned hereby certify that they can furnish labor that can work in harmony with all other 
elements of labor employed or to be employed on the Work.

NON-COLLUSIVE AFFIDAVIT

Every bid or proposal made to a political subdivision of the State or any public department, agency 
or official thereof or to a fire district or any agency or official thereof, for work or services performed 
or to be performed or goods sold to or to be sold, shall contain the following statement subscribed 
by the bidder and affirmed by such bidder as true under the penalties of perjury and is made 
pursuant to Section 103d of the General Municipal Law of the State of New York as amended by 
Laws of 1966.

NON-COLLUSIVE BIDDING CERTIFICATION

a. By submission of this bid each bidder and each person signing on behalf of any bidder 
certifies, and in the case of a joint bid each party thereto certifies as to its' own 
organization, under penalty of perjury, that to the best of his knowledge and belief:
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1. The prices in this bid have been arrived at independently without collusion, 
consultation, communication, or agreement, for the purpose of restricting 
competition, as to any matter relating to such prices with any other bidder or with 
any competitor; 

2. Unless otherwise required by law, the prices which have been quoted in this bid 
have not been knowingly disclosed by the bidder and will not knowingly be 
disclosed by the bidder prior to the opening, directly or indirectly, to any other 
bidder or to any competitor; and 

3. No attempt has been made or will be made by the bidder to induce any other 
person, partnership, or corporation to submit or not to submit a bid for the purpose 
of restricting competition.

b. A bid shall not be considered for award, nor shall any award be made (a)1, 2 and 3 above, 
have not been complied with; provided, however, that if any case the bidder cannot make 
the foregoing certification, the bidder shall so state and shall furnish with the bid a signed 
statement which sets forth in detail the reasons therefore.  

Where (a)1, 2 and 3 above have not been complied with, the bid shall not be considered 
for award nor shall any award be made unless the head of purchasing unit of the political 
subdivision, public department, agency or official thereof to which bid is made, or his 
designee, determines that such disclosure was not made for the purpose of restricting 
competition.

By submission of this Proposal
• each bidder and each person signing on behalf of any bidder certifies, and in the case of a 

joint bid each party thereto certifies as to its own organization, under penalty of perjury, that 
to the best of its knowledge and belief that each bidder is not on the list created pursuant to 
paragraph (b) of subdivision 3 of Section 165-a of the state finance law.�

• the Undersigned acknowledges that they have visited the site, informed themselves of the 
existing conditions, and have included in the Proposal a sum to cover the costs of all items in 
the contracts. 

Respectfully submitted, 

______________________
Contractor 

By___________________________________Title__________________________ 

Business Name:______________________________________________________ 

Address:____________________________________________________________ 

Telephone Number:___________________________________________________ 

Attest:________________________________Title________________________ 

SEAL IF CORPORATION
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT

As a result of the Iran Divestment Act of 2012 (the �Act�), Chapter 1 of the 2012 Laws of New 
York, a new provision has been added to State Finance Law (SFL) § 165-a and New York General 
Municipal Law § 103-g, both effective April 12, 2012. Under the Act, the Commissioner of the 
Office of General Services (OGS) will be developing a list of �persons� who are engaged in 
�investment activities in Iran� (both are defined terms in the law) (the �Prohibited Entities List"). 
Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days after 
the Act�s effective date at which time it will be posted on the OGS website.

By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract 
awarded hereunder, each Bidder/Contractor, any person signing on behalf of any 
Bidder/Contractor and any assignee or subcontractor and, in the case of a joint bid, each party 
thereto, certifies, under penalty of perjury, that once the Prohibited Entities List is posted on the 
OGS website, that to the best of its knowledge and belief, that each Bidder/Contractor and any 
subcontractor or assignee is not identified on the Prohibited Entities List created pursuant to SFL 
§ 165-a(3)(b).

Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the 
OGS Website, any Bidder/Contractor seeking to renew or extend a Contract or assume the 
responsibility of a Contract awarded in response to this solicitation must certify at the time the 
Contract is renewed, extended or assigned that it is not included on the Prohibited Entities List.

During the term of the Contract, should the Owner receive information that a Bidder/Contractor is 
in violation of the above-referenced certification, the Owner will offer the person or entity an 
opportunity to respond. If the person or entity fails to demonstrate that he/she/it has ceased 
engagement in the investment which is in violation of the Act within 90 days after the determination 
of such violation, then the Owner shall take such action as may be appropriate including, but not 
limited to, imposing sanctions, seeking compliance, recovering damages or declaring the 
Bidder/Contractor in default. The Owner reserves the right to reject any bid or request for 
assignment for a Bidder/Contractor that appears on the Prohibited Entities List prior to the award 
of a contract and to pursue a responsibility review with respect to any Bidder/Contractor that is 
awarded a contract and subsequently appears on the Prohibited Entities List.

I, ___________________________________________, being duly sworn, deposes and says 

that I am the ___________________________ of the __________________________________ 

Corporation and that neither the Bidder/ Contractor nor any proposed subcontractor is identified 

on the Prohibited Entities List.

__________________________________________________
SIGNED

SWORN to before me this _______________ day of _______________ 202___

Notary Public: _________________________

OR
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DECLARATION OF BIDDER�S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 
WITH THE IRAN DIVESTMENT ACT

Bidders shall complete this form if they cannot certify that the bidder /contractor or any proposed 
subcontractor is not identified on the Prohibited Entities List. The Owner reserves the right to 
undertake any investigation into the information provided herein or to request additional 
information from the bidder.

Name of the Bidder: ___________________________________________________________

Address of Bidder _____________________________________________________________

Has bidder been involved in investment activities in Iran?_____________________

Describe the type of activities including but not limited to the amounts and the nature of the 
investments (e.g., banking, energy, real estate):  ______________________________________

____________________________________________________________________________

____________________________________________________________________________

If so, when did the first investment activity occur? __________________________

Have the investment activities ended? _________________________________________

If so, what was the date of the last investment activity? _____________________

If not, have investment activities increased or expanded since April 12, 2012? 
_________________________________________________________________________

Has the bidder adopted, publicized, or implemented a formal plan to cease the investment 
activities in Iran and to refrain from engaging in any new investments in Iran? 
__________________________________________________________

If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, 
if any and a copy of the formal plan. _________________

In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the 
Iran Divestment Act below (additional pages may be attached): 
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

I, ____________________ being duly sworn, deposes and says that I am the 
____________________ of the __________________________________ Corporation and the 
foregoing is true and accurate.

__________________________________________________
SIGNED

SWORN to before me this _______________ day of _______________202___

Notary Public: _________________________
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ATTACHMENT #1 � LIST OF PARTICIPATING SUBCONTRACTORS

Bidders shall provide a list of subcontractors� company names and addresses who will be involved 
in the Phase 2 work.

**END OF SECTION 004100**
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SECTION 004513 - BIDDER QUALIFICATION STATEMENT

After receipt of bids and upon notification from the Architect, the bidder shall answer all questions 
set forth in the form within the time required in Article 1.07 of the Invitation and Instructions to 
Bidders.  Failure to answer these questions in full may be cause for rejection of the bidder's 
proposal.  If more space is required, please attach additional sheets.

1. How many years has your organization been in business under your present business 
name? ___________________________________

2. How many years� experience in construction work of a similar type has your organization 
had? _______________________________

3. List below the construction projects your organization has under way as of this date:

Contract Sum Class of  
Work/%Complete

Name/Address of Owner Name & Phone # of 
Contact at Owner

4. List below a minimum of three (3) projects which your firm, as a firm, has performed in the 
past five (5) years which you feel will qualify you for this work.

Contract Sum Class of 
Work/%Complete

Name/Address of Owner Name & Phone # of 
Contact at Owner

5. For each of the projects listed above, indicate whether your firm is/ was a Prime contractor 
or a Sub-contractor.  If your firm was a Sub-contractor, provide the company name and 
address, and the name and contact phone number of the company Owner.

Name/Address of Owner Name & Phone # of Contact at Owner

6. Have you ever failed to complete any work awarded to you?

 � Yes � No; If Yes, where and why? 
______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

7. Has any officer or partner of your organization ever been an officer or partner of some 

other organization that failed to complete a construction contract? � Yes � No; If Yes, 
state:

Name of Individual(s) Name of 
Owner(s)

Reason(s)

8. Has any officer or partner of your organization ever failed to complete a construction 
contract handled in his own name?

� Yes � No; If yes, state:

Name of Individual(s) Name of 
Owner(s)

Reason(s)

9. Has your firm or organization ever received a Notice of Default or Notice of Termination 
or ever been defaulted or terminated on a Project.

� Yes � No; If yes, state:

Name of Individual(s) Name of 
Owner(s)

Reason(s)

The undersigned hereby authorizes and requests any firm, person or corporation to furnish any 
information requested by the Owner or Architect in verification of the matters contained in the 
Bidder Qualification Statement.

Dated __________________, 20__

________________________________
(Name of Bidder)

By ______________________________

Title ___________________________

AFFIDAVIT

STATE OF )
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 S.S.
COUNTY OF )

____________________________ being duly sworn and says that he/she is 
_________________________ of _________________________________________________

(Name of Organization)

and that the answers to the foregoing interrogatories and all statements therein contained are 
true and correct.

Subscribed and sworn to before me 

this ____________ day of _____________ 20__ _________________________
Signature

_________________________________________________

Notary Public, County of ________________________

**END OF SECTION 004513**
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SECTION 004643 - WAGE AND HOUR RATES

1.1 GENERAL
A. The following are instructions for obtaining the minimum wage rates, health and 

welfare and pension fund contributions as determined by the Industrial 
Commissioner of the State of New York in accordance with the provisions of 
Section 220 of the Labor Law.

B. All contractors will be bound and obligated by the Laws of New York State to insure 
payment to all workers involved with the construction of the Project.  

1.2 MINIMUM WAGE RATES
A. The current wage and benefit rates are available when following the instructions 

on the attached page. 

B. The "Request for Wage and Supplement Information" (PW 39) you have 
submitted has been accepted, and a Prevailing Rate Case Number (PRC# 
2023006549 - Harrison Rec & Community Cente) has been assigned to the 
project. 

To access the PDF file of your schedule, click on 
https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1550945 
or copy and paste into your browser 

**END OF SECTION 004643**



�������������	
 ��������	����������������������	� !

"##$�����$$�%��&'�%�(%�'���$$�$)&��*����	�'+�*#%,'-.�#"',/�"'�0#1�,/2���34� 2��

56789:;6<:=>?=@8A>9 BCC6DDEAEFE:G H><:8C: @8<IJ8I6=BCC6DD

K9EL8CG=K>FECG M � N � O

P>;6=Q=K96L8EFE<I=R8I6

�S������*"�,)���S�)&.�#��'#�*���T�U���,�S�)&.�#��'#�*���T�	�'+�*#� '.$��#�'�

KVHWX�������Y�43
ZG76=>?=H><:98C:E<I=BI6<CGX�['��

BCC67:8<C6=\:8:JDX�U**�$#�,�U�#�*���]

H><:98C:E<I=BI6<CG \6<̂=V67FG=Z>

['���'T�_�����'�

�*"����U.',�'
['���̀�������
����_����.���	��*�
_�����'�����2���]

�324!�Y������Y
.�.',�'a"�����'���(%�'�

[������b�����,
U����#%�	�'+�*#�
������
�]��
����#���#

')�#�c��*'����2��43

�324!�YYY���3���̀d#�����
#+�����,ae�,��*"�#�*#�%*'.

K9>f6C:=g<?>9;8:E><

K9>f6C:=ZE:F6�_�����'����*�1� '..)��#(� ��#�

56DC9E7:E><=>?=R>9h� '��#�)*#�'��'T�������*���#�'��*��#��%�
)�#��	��.��*'�#��*#�
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]F̂?hTEQE?GTE?]CGTAQ?T]̀?]̂ Ê̂?GA?AQ?

Ê_EGÊ?dQAD?GTE?AQRSRF]_?=>=?GEnGM

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
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HIJKLMNOMIPHQRKLS

T HULMRNVHPIRHMWNRXYLVHS

Z HULM[NP\MNOMHUQSMRNVHPIRH

] WIHLMNOMRNYYLVRLYLVHMIVWMSXJSHIVHQIKMRNŶKLHQNV

_ RNVHPIRHMSXY

` ÎaYLVHS

b WQŜXHLMPLSNKXHQNV

c HLPYQVIHQNVMNPMSXŜLVSQNV

d YQSRLKKIVLNXSM̂PNeQSQNVS

f LVXYLPIHQNVMNOMRNVHPIRHMWNRXYLVHS

Tg P̂NhLRHMKIJNPMIiPLLYLVH

IPHQRKLMTMMMHULMRNVHPIRHMWNRXYLVHS
jklmnopqrstqmuotvwlpqxmtopxyxqmozmqkyxm{|rllwlpq}mnop~yqyopxmozmqklmnopqrstqm��lplrs�}m�v���lwlpqsr�}msp~moqklrm
nop~yqyopx�}murs�yp|x}m��ltyzytsqyopx}m{~~lp~smyxxvl~m�ryormqoml�ltvqyopmozmqkyxm{|rllwlpq}moqklrm~otvwlpqxm�yxql~m
ypmqkyxm{|rllwlpq}msp~m�o~yzytsqyopxmyxxvl~mszqlrml�ltvqyopmozmqkyxm{|rllwlpq}ms��mozm�kytkmzorwmqklmnopqrstq}msp~msrlm
sxmzv���msm�srqmozmqklmnopqrstqmsxmyzmsqqstkl~mqomqkyxm{|rllwlpqmormrl�lsql~mklrlyp�mjklmnopqrstqmrl�rlxlpqxmqklmlpqyrlm
sp~mypql|rsql~ms|rllwlpqm�lq�llpmqklm�srqylxmklrlqomsp~mxv�lrxl~lxm�ryormpl|oqysqyopx}mrl�rlxlpqsqyopx}morms|rllwlpqx}m
lyqklrm�ryqqlpmormors��m{pmlpvwlrsqyopmozmqklmnopqrstqmuotvwlpqx}moqklrmqkspmsm�o~yzytsqyop}ms��lsrxmypm{rqyt�lm��

IPHQRKLMZMMMHULM[NP\MNOMHUQSMRNVHPIRH
jklmnopqrstqormxks��mzv���ml�ltvqlmqklm�or�m~lxtry�l~mypmqklmnopqrstqmuotvwlpqx}ml�tl�qmsxmx�ltyzyts���myp~ytsql~mypm
qklmnopqrstqmuotvwlpqxmqom�lmqklmrlx�opxy�y�yq�mozmoqklrx�

IPHQRKLM]MMMWIHLMNOMRNYYLVRLYLVHMIVWMSXJSHIVHQIKMRNŶKLHQNV
�M]�TMjklm~sqlmozmtowwlptlwlpqmozmqklm�or�mxks��m�l�
���������������������������� �¡�¢£¤

¥�MM�¦ jklm~sqlmozmqkyxm{|rllwlpq�

¥�MM�¦ {m~sqlmxlqmzorqkmypmsmpoqytlmqom�rotll~myxxvl~m��mqklm§�plr�

¥�M̈M�¦ ©xqs��yxkl~msxmzo��o�x�
�ª�¢�«��¬�¬����«�¬�®�¬�¢�������«®��������¬��������®®����®�����������̄�«�£¤

°lzlrlptlm�ltqyopm±²²±±±m³mulxtry�qyopmozm�or�m³m²�²́mµm�tkl~v�lxmm

¶zmsm~sqlmozmtowwlptlwlpqmozmqklm�or�myxmpoqmxl�ltql~}mqklpmqklm~sqlmozmtowwlptlwlpqmxks��m�lmqklm~sqlmozmqkyxm
{|rllwlpq�

�M]�ZMjklmnopqrstqmjywlmxks��m�lmwlsxvrl~mzrowmqklm~sqlmozmtowwlptlwlpqmozmqklm�or��

�M]�]MS·̧¹º»¼º½»¾MR¿ÀÁ¾Âº½¿¼
�M]�]�TM�v�Ãltqmqoms~Ãvxqwlpqxmozmqklmnopqrstqmjywlmsxm�roÄy~l~mypmqklmnopqrstqmuotvwlpqx}mqklmnopqrstqormxks��m
stkylÄlm�v�xqspqys�mnow��lqyopmozmqklmlpqyrlm�or��
���������������������������� �¡�¢�¬����®Å�������������¢¢¬«Æ�����«®¬����£¤
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H�II�J KLMNOPMQRNMSPTNNNNUNNNNVNWPOQTXPRNXPYZN[RL\NMSQNXPMQNL[NWL\\QTWQ\QTMNL[NMSQN]LR̂_

H�II�J ỲNMSQN[LOOLabTcNXPMQdNNN

eIfgfghIijklQWMNMLNPXljZM\QTMZNL[NMSQNmLTMRPWMNnb\QNPZNoRLpbXQXNbTNMSQNmLTMRPWMNqLWj\QTMZrNb[NoLRMbLTZNL[NMSQN]LR̂NPRQN
MLNkQNWL\oOQMQXNoRbLRNMLNijkZMPTMbPONmL\oOQMbLTNL[NMSQNQTMbRQN]LR̂rNMSQNmLTMRPWMLRNZSPOONPWSbQpQNijkZMPTMbPON
mL\oOQMbLTNL[NZjWSNoLRMbLTZNkYNMSQN[LOOLabTcNXPMQZd

stuvwtxItyIztu{ |}~�v�xvw��I�t����vwtxI��v�
NN

eIfgfgfI�[NMSQNmLTMRPWMLRN[PbOZNMLNPWSbQpQNijkZMPTMbPONmL\oOQMbLTNPZNoRLpbXQXNbTNMSbZNiQWMbLTN�_�rNOb�jbXPMQXNXP\PcQZrNb[N
PTYrNZSPOONkQNPZZQZZQXNPZNZQMN[LRMSNbTNiQWMbLTN�_�_

�������I�III��������I|��
eI�g�InSQN�aTQRNZSPOONoPYNMSQNmLTMRPWMLRNMSQNmLTMRPWMNij\NbTNWjRRQTMN[jTXZN[LRNMSQNmLTMRPWMLR�ZNoQR[LR\PTWQNL[NMSQN
mLTMRPWM_NnSQNmLTMRPWMNij\NZSPOONkQNNNNU�NNNNVrNZjklQWMNMLNPXXbMbLTZNPTXNXQXjWMbLTZNPZNoRLpbXQXNbTNMSQNmLTMRPWMN
qLWj\QTMZ_

eI�ghI��v�ux�v��
eI�ghg�I�OMQRTPMQZrNb[NPTYrNbTWOjXQXNbTNMSQNmLTMRPWMNij\d

�v�� suw��
NN

eI�ghghIijklQWMNMLNMSQNWLTXbMbLTZNTLMQXNkQOLarNMSQN[LOOLabTcNPOMQRTPMQZN\PYNkQNPWWQoMQXNkYNMSQN�aTQRN[LOOLabTcN
Q�QWjMbLTNL[NMSbZN�cRQQ\QTM_N�oLTNPWWQoMPTWQrNMSQN�aTQRNZSPOONbZZjQNPN�LXb[bWPMbLTNMLNMSbZN�cRQQ\QTM_
 ¡¢£¤¥¦§̈¤©ª«§¤¬®§¬©¦¤¥¢¬¦¤§¬¢̄§¦®¤§ª¢̄°¦°ª¢£§¦®¬¦§±²£¦§̈¤§±¤¦§³ª¥§¦®¤§́«¢¤¥§¦ª§¬¤µ¦§¦®¤§¬©¦¤¥¢¬¦¤¶·

�v�� suw�� �tx̧wvwtx�IytuI�����v�x��

NN

eI�gfI�OOLaPTWQZrNb[NPTYrNbTWOjXQXNbTNMSQNmLTMRPWMNij\d
 ¡̄¤¢¦°³¹§¤¬®§¬©©ª«¬¢¤¶·

�v�� suw��
NN

eI�g�N�TbMNoRbWQZrNb[NPTYd
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�v�� �xwv�I�x̧I�w�wv�vwtx� suw��I��uI�xwvI¼½¾g¾¾¿

NN

eI�gÀNÁb�jbXPMQXNXP\PcQZrNb[NPTYd
 ¡¢£¤¥¦§¦¤¥±£§¬¢̄§ª¢̄°¦°ª¢£§³ª¥§©°º²°̄¬¦¤̄§̄¬±¬Â¤£»§°³§¬¢¹¶·

NN

eI�gÃN�MSQRd
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HIJKLMNOPOOOQHRSNTJU
VOPWXOQYZ[Y\]]OQ̂_̀\ab]
VOPWXWXOcdefghijklhmjjnopdqoklehrkshtduvflqheiwvoqqfghqkhqxfhmspxoqfpqhwuhqxfhyklqsdpqkshdlghyfsqoropdqfehrksh
tduvflqhoeeifghwuhqxfhmspxoqfpqzhqxfh{|lfshexdnnhvd}fhjsk~sfeehjduvflqehklhdppkilqhkrhqxfhyklqsdpqh�ivhqkhqxfh
yklqsdpqkshdehjsk�ogfghwfnk|hdlghfnef|xfsfholhqxfhyklqsdpqh�kpivflqe�

VOPWXW�O�xfhjfsokghpk�fsfghwuhfdpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhklfhpdnflgdshvklqxhflgol~hklhqxfhndeqhgduhkrhqxfh
vklqxzhkshdehrknnk|e�

hh

VOPWXW�Otsk�ogfghqxdqhdlhmjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhlkqhndqfshqxdlhqxfhhhhgduhkrhdhvklqxzhqxfh
{|lfshexdnnhvd}fhjduvflqhkrhqxfhdvkilqhpfsqorofghqkhqxfhyklqsdpqkshlkqhndqfshqxdlhqxfhhhhgduhkrhqxfhhhhvklqx�h�rhdlh
mjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhdrqfshqxfhdjjnopdqoklhgdqfhro�fghdwk�fzhjduvflqhkrhqxfhdvkilqh
pfsqorofghexdnnhwfhvdgfhwuhqxfh{|lfshlkqhndqfshqxdlhhhh�hhhh�hgduehdrqfshqxfhmspxoqfpqhsfpfo�fehqxfhmjjnopdqoklhrkshtduvflq�
����������������������������������������������������� ���������������������¡�����¢£

VOPWXW¤O¥dpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhwdefghklhqxfhvkeqhsfpflqhepxfginfhkrh�dnifeheiwvoqqfghwuhqxfhyklqsdpqksh
olhdppksgdlpfh|oqxhqxfhyklqsdpqh�kpivflqe�h�xfhepxfginfhkrh�dnifehexdnnhdnnkpdqfhqxfhflqosfhyklqsdpqh�ivhdvkl~hqxfh
�dsokiehjksqoklehkrhqxfh¦ks}�h�xfhepxfginfhkrh�dnifehexdnnhwfhjsfjdsfgholheipxhrksvzhdlgheijjksqfghwuheipxhgdqdhqkh
eiweqdlqodqfhoqehdppisdpuzhdehqxfhmspxoqfpqhvduhsf§iosf�h�xoehepxfginfhkrh�dnifehexdnnhwfhiefghdehdhwdeoehrkshsf�of|ol~h
qxfhyklqsdpqks̈ehmjjnopdqoklehrkshtduvflq�

VOPWXWPOmjjnopdqoklehrkshtduvflqhexdnnhexk|hqxfhjfspflqd~fhkrhpkvjnfqoklhkrhfdpxhjksqoklhkrhqxfh¦ks}hdehkrhqxfhflghkrh
qxfhjfsokghpk�fsfghwuhqxfhmjjnopdqoklhrkshtduvflq�

VOPWXW©h�lhdppksgdlpfh|oqxhm�mh�kpivflqhmª«¬®ª«¬̄zh°flfsdnhyklgoqoklehkrhqxfhyklqsdpqhrkshykleqsipqoklzhdlgh
eiw±fpqhqkhkqxfshjsk�oeoklehkrhqxfhyklqsdpqh�kpivflqezhqxfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhwfhpkvjiqfghdeh
rknnk|e�

VOPWXW©WXh�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhroseqholpnigf�
WX �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhpkvjnfqfgh¦ks}²
W� �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhvdqfsodnehdlghf§iojvflqhgfno�fsfghdlgheioqdwnuh

eqksfghdqhqxfheoqfhrksheiwef§iflqholpksjksdqoklholhqxfhpkvjnfqfghpkleqsipqoklzhkszhorhdjjsk�fgholhdg�dlpfh
wuhqxfh{|lfszheioqdwnuheqksfghkrrhqxfheoqfhdqhdhnkpdqoklhd~sffghijklholh|soqol~²hdlg

W� �xdqhjksqoklhkrhykleqsipqoklhyxdl~fh�osfpqo�fehqxdqhqxfhmspxoqfpqhgfqfsvolfezholhqxfhmspxoqfpq̈eh
jskrfeeokldnh±ig~vflqzhqkhwfhsfdekldwnuh±ieqorofg�

VOPWXW©W�h�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhqxflhwfhsfgipfghwu�
WX �xfhd~~sf~dqfhkrhdluhdvkilqehjsf�okienuhjdoghwuhqxfh{|lfs²
W� �xfhdvkilqzhorhdluzhrksh¦ks}hqxdqhsfvdolehilpkssfpqfghdlghrksh|xopxhqxfhmspxoqfpqhxdehjsf�okienuh

|oqxxfnghdhyfsqoropdqfhrkshtduvflqhdehjsk�ogfgholhmsqopnfh³hkrhm�mh�kpivflqhmª«¬®ª«¬̄²
W� mluhdvkilqhrksh|xopxhqxfhyklqsdpqkshgkfehlkqholqflghqkhjduhdh�iwpklqsdpqkshkshvdqfsodnheijjnofszh

ilnfeehqxfh¦ks}hxdehwfflhjfsrksvfghwuhkqxfsehqxfhyklqsdpqksholqflgehqkhjdu²
W¤ ḱsh¦ks}hjfsrksvfghkshgfrfpqehgoepk�fsfgheolpfhqxfhndeqhjduvflqhdjjnopdqoklzhdluhdvkilqhrksh|xopxh

qxfhmspxoqfpqhvduh|oqxxknghjduvflqzhkshlinnoruhdhyfsqoropdqfhkrhtduvflqholh|xknfhksholhjdsqzhdehjsk�ogfgh
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WP µfqdold~fh|oqxxfnghjiseidlqhqkh�fpqoklh¶�¬�̄�

VOPWXW·OI\b̧̂â[\
VOPWXW·WXh́kshfdpxhjsk~sfeehjduvflqhvdgfhjsokshqkh�iweqdlqodnhykvjnfqoklhkrhqxfh¦ks}zhqxfh{|lfshvduh|oqxxknghqxfh
rknnk|ol~hdvkilqzhdehsfqdold~fzhrskvhqxfhjduvflqhkqxfs|oefhgif�
�¹����������������º���������������»�����  ��������������º��¡������� �¼�����������¡���½������¢�¾ ����������¡�
�������º������»����������»��º�¿�����º����¢£
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HI¾KLÍª©±©«¬I¿°Ä©¶©ÅªIÆ«Ç°µ
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YPQNRS][RPde

HIJKfIghijklhmnIlhoIpqhoi
HIJKfKrSsQNSTUVNRS[VbSPQNSZYVPR[\PYRSXQ[__S]cR\Q[XNS[VbSt[OVP[OVSOVXcR[V\NS[XSXNPSuYRPQSOVSvwvSxY\ctNVPS
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HIJKfK�SsQNSZYVPR[\PYRSXQ[__S]RŶObNS̀YVbXS[XSXNPSuYRPQSOVSvwvSxY\ctNVPSvyzy{|}zy~S��QÒOPSv�S[VbSN_XNUQNRNSOVS
PQNSZYVPR[\PSxY\ctNVPXe

HIJK�SMYPO\NSOVSN_N\PRYVO\SuYRt[P�S]cRXc[VPSPYSvRPO\_NSySYuSvwvSxY\ctNVPSv}zy|}zy~�St[dS̀NSaÔNVSOVS[\\YRb[V\NS
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SS
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¶jÀÁnk ±ÂÃÄn »lÃn
SS
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SS
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¶jÀÁnk »lÃn ÅlÆni
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05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

006100 � 1 BOND REQUIREMENTS

SECTION 006100 - BOND REQUIREMENTS

SEE SECTION 006101 FOR ACCEPTABLE BONDING COMPANY RATINGS

1.1 Prior to the Owner signing the contract agreement, he will require the Contractor (s) to 
furnish separate performance and labor and material payment bonds covering the faithful 
performance of the entire construction contract agreement.  

The performance bond and the labor and material payment bond shall each be made out 
in one hundred percent (100%) of the guaranteed maximum contract amount. 

1.2 The "Performance Bond" and "Labor and Material Payment Bond", AIA Document A-312, 
as published by The American Institute of Architects shall be used and modified, if 
necessary, to comply with applicable statutes.  

NOTE:  Date of forms to be used shall be complementary to the date of the contract 
form and general conditions incorporated within these Bidding and Contract 
Requirements.

1.3 The bonds shall be signed by an official of the bonding company and shall be 
accompanied by the bonding agent's written power of attorney.  

1.4 Provide four (4) copies of each of the bonds and the power of attorney in order that one 
(1) copy of each may be attached to each copy of the contract agreement.

1.5 The Contractor (s) shall include in his proposal the total premiums for the performance 
and labor and material payment bonds.

**End of Section**
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9 June
Issue for Permit

Town - Village of Harrison
New Recreation Community Center

Phase 1
 Section 006101 - Bonding Requirements

Acceptable Bonding Company Ratings

Contract Amounts ($) A.M. Best Company Rating
A + XII B + XI B + X B X B IX B VIII B VII B VI

10 Million and Over ▲
7.5 to 10 Million ▲ ▲
5.0 to 7.5 Million ▲ ▲ ▲
2.5 to 5.0 Million ▲ ▲ ▲ ▲
1.0 to 2.5 Million ▲ ▲ ▲ ▲ ▲
0.5 to 1.0 Million ▲ ▲ ▲ ▲ ▲ ▲

0.25 to 0.5 Million ▲ ▲ ▲ ▲ ▲ ▲ ▲
0.25 and Under ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲

 006101 - 1 BOND REQUIREMENTS
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JKLMNOPMQRSTUVWTRUMVSXMYZUPT[\M]R̂ST_[MVSXM̀PaPUV__[\Mb̂SXMTOPc̀P_aP̀\MTOP̂UMOP̂Ù\MPdPWZTRÙ\MVXĉŜ̀TUVTRÙ\M
Z̀WWP̀̀RÙMVSXMV̀̀ êS̀MTRMTOPMfgSPUMhRUMTOPMiPUhRUcVSWPMRhMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MgÔWOM̂̀M̂SWRUiRUVTPXMOPUP̂SMb[M
UPhPUPSWPj

JKkMlhMTOPMQRSTUVWTRUMiPUhRUc̀MTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[MVSXMTOPMQRSTUVWTRUM̀OV__MOVaPMSRMRb_̂eVT̂RSMZSXPUM
TỒMmRSX\MPdWPiTMgOPSMVii_̂WVb_PMTRMiVUT̂ŴiVTPM̂SMVMWRShPUPSWPMV̀MiURâXPXM̂SMYPWT̂RSMnj

JKoMlhMTOPUPM̂̀MSRMfgSPUMpPhVZ_TMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[q̀MRb_̂eVT̂RSMZSXPUMTỒMmRSXM̀OV__MVÛ̀PM
VhTPU

rL TOPMfgSPUMĥÙTMiURâXP̀MSRT̂WPMTRMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MTOVTMTOPMfgSPUM̂̀MWRS̀X̂PÛSeMXPW_VÛSeM
VMQRSTUVWTRUMpPhVZ_TjMYZWOMSRT̂WPM̀OV__M̂SX̂WVTPMgOPTOPUMTOPMfgSPUM̂̀MUPsZP̀T̂SeMVMWRShPUPSWPMVcRSeM
TOPMfgSPU\MQRSTUVWTRUMVSXMYZUPT[MTRMX̂̀WZ̀ M̀TOPMQRSTUVWTRUq̀MiPUhRUcVSWPjMlhMTOPMfgSPUMXRP̀MSRTM
UPsZP̀TMVMWRShPUPSWP\MTOPMYZUPT[McV[\MĝTÔSMĥaPMtuvMbZ̀ŜP̀̀ MXV[̀MVhTPUMUPWP̂iTMRhMTOPMfgSPUq̀MSRT̂WP\M
UPsZP̀TM̀ZWOMVMWRShPUPSWPjMlhMTOPMYZUPT[MT̂cP_[MUPsZP̀T̀MVMWRShPUPSWP\MTOPMfgSPUM̀OV__MVTTPSXjMwS_P̀̀M
TOPMfgSPUMVeUPP̀MRTOPUĝ P̀\MVS[MWRShPUPSWPMUPsZP̀TPXMZSXPUMTỒMYPWT̂RSMnjxM̀OV__MbPMOP_XMĝTÔSMTPSM
txyvMbZ̀ŜP̀̀ MXV[̀MRhMTOPMYZUPT[q̀MUPWP̂iTMRhMTOPMfgSPUq̀MSRT̂WPjMlhMTOPMfgSPU\MTOPMQRSTUVWTRUMVSXMTOPM
YZUPT[MVeUPP\MTOPMQRSTUVWTRUM̀OV__MbPMV__RgPXMVMUPV̀RSVb_PMT̂cPMTRMiPUhRUcMTOPMQRS̀TUZWT̂RSMQRSTUVWT\M
bZTM̀ZWOMVSMVeUPPcPSTM̀OV__MSRTMgV̂aPMTOPMfgSPUq̀MÛeOT\M̂hMVS[\M̀Zb̀PsZPST_[MTRMXPW_VUPMVMQRSTUVWTRUM
pPhVZ_TzM

rk TOPMfgSPUMXPW_VUP̀MVMQRSTUVWTRUMpPhVZ_T\MTPUĉSVTP̀MTOPMQRS̀TUZWT̂RSMQRSTUVWTMVSXMSRT̂ĥP̀MTOPMYZUPT[zM
VSXM

ro TOPMfgSPUMOV̀MVeUPPXMTRMiV[MTOPMmV_VSWPMRhMTOPMQRSTUVWTM{ÛWPM̂SMVWWRUXVSWPMĝTOMTOPMTPUc̀MRhMTOPM
QRS̀TUZWT̂RSMQRSTUVWTMTRMTOPMYZUPT[MRUMTRMVMWRSTUVWTRUM̀P_PWTPXMTRMiPUhRUcMTOPMQRS̀TUZWT̂RSMQRSTUVWTj

JK|M}V̂_ZUPMRSMTOPMiVUTMRhMTOPMfgSPUMTRMWRci_[MĝTOMTOPMSRT̂WPMUPsẐUPcPSTM̂SMYPWT̂RSMnjxM̀OV__MSRTMWRS̀T̂TZTPMVMhV̂_ZUPM
TRMWRci_[MĝTOMVMWRSX̂T̂RSMiUPWPXPSTMTRMTOPMYZUPT[q̀MRb_̂eVT̂RS̀\MRUMUP_PV̀PMTOPMYZUPT[MhURcM̂T̀MRb_̂eVT̂RS̀\MPdWPiTMTRM
TOPMPdTPSTMTOPMYZUPT[MXPcRS̀TUVTP̀MVWTZV_MiUP]ZX̂WPj

JK~M�OPSMTOPMfgSPUMOV̀M̀VT̂̀ĥPXMTOPMWRSX̂T̂RS̀MRhMYPWT̂RSMn\MTOPMYZUPT[M̀OV__MiURciT_[MVSXMVTMTOPMYZUPT[q̀MPdiPS̀PM
TV�PMRSPMRhMTOPMhR__RĝSeMVWT̂RS̀�

JK~rLM�UUVSePMhRUMTOPMQRSTUVWTRU\MĝTOMTOPMWRS̀PSTMRhMTOPMfgSPU\MTRMiPUhRUcMVSXMWRci_PTPMTOPMQRS̀TUZWT̂RSMQRSTUVWTz

JK~rkMwSXPUTV�PMTRMiPUhRUcMVSXMWRci_PTPMTOPMQRS̀TUZWT̂RSMQRSTUVWTM̂T̀P_h\MTOURZeOM̂T̀MVePST̀MRUM̂SXPiPSXPSTM
WRSTUVWTRÙz

JK~roMfbTV̂SMb̂X̀MRUMSPeRT̂VTPXMiURiR̀V_̀MhURcMsZV_̂ĥPXMWRSTUVWTRÙMVWWPiTVb_PMTRMTOPMfgSPUMhRUMVMWRSTUVWTMhRUM
iPUhRUcVSWPMVSXMWRci_PT̂RSMRhMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MVUUVSePMhRUMVMWRSTUVWTMTRMbPMiUPiVUPXMhRUMPdPWZT̂RSMb[MTOPM
fgSPUMVSXMVMWRSTUVWTRUM̀P_PWTPXMĝTOMTOPMfgSPUq̀MWRSWZUUPSWP\MTRMbPM̀PWZUPXMĝTOMiPUhRUcVSWPMVSXMiV[cPSTMbRSX̀M
PdPWZTPXMb[MVMsZV_̂ĥPXM̀ZUPT[MPsẐaV_PSTMTRMTOPMbRSX̀M̂̀ Z̀PXMRSMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MVSXMiV[MTRMTOPMfgSPUMTOPM
VcRZSTMRhMXVcVeP̀MV̀MXP̀WÛbPXM̂SMYPWT̂RSM�M̂SMPdWP̀̀MRhMTOPMmV_VSWPMRhMTOPMQRSTUVWTM{ÛWPM̂SWZUUPXMb[MTOPMfgSPUMV̀M
VMUP̀Z_TMRhMTOPMQRSTUVWTRUMpPhVZ_TzMRU

JK~r|M�V̂aPM̂T̀MÛeOTMTRMiPUhRUcMVSXMWRci_PTP\MVUUVSePMhRUMWRci_PT̂RS\MRUMRbTV̂SMVMSPgMWRSTUVWTRUMVSXMĝTOMUPV̀RSVb_PM
iURciTSP̀̀MZSXPUMTOPMŴUWZc̀TVSWP̀�

rL �hTPUM̂SaP̀T̂eVT̂RS\MXPTPUĉSPMTOPMVcRZSTMhRUMgÔWOM̂TMcV[MbPM_̂Vb_PMTRMTOPMfgSPUMVSX\MV̀M̀RRSMV̀M
iUVWT̂WVb_PMVhTPUMTOPMVcRZSTM̂̀MXPTPUĉSPX\McV�PMiV[cPSTMTRMTOPMfgSPUzMRU

rk pPS[M_̂Vb̂_̂T[M̂SMgOR_PMRUM̂SMiVUTMVSXMSRT̂h[MTOPMfgSPU\MŴT̂SeMTOPMUPV̀RS̀MhRUMXPŜV_j

JK�MlhMTOPMYZUPT[MXRP̀MSRTMiURWPPXMV̀MiURâXPXM̂SMYPWT̂RSMuMĝTOMUPV̀RSVb_PMiURciTSP̀̀\MTOPMYZUPT[M̀OV__MbPMXPPcPXMTRM
bPM̂SMXPhVZ_TMRSMTỒMmRSXM̀PaPSMXV[̀MVhTPUMUPWP̂iTMRhMVSMVXX̂T̂RSV_MgÛTTPSMSRT̂WPMhURcMTOPMfgSPUMTRMTOPMYZUPT[M
XPcVSX̂SeMTOVTMTOPMYZUPT[MiPUhRUcM̂T̀MRb_̂eVT̂RS̀MZSXPUMTỒMmRSX\MVSXMTOPMfgSPUM̀OV__MbPMPST̂T_PXMTRMPShRUWPMVS[M
UPcPX[MVaV̂_Vb_PMTRMTOPMfgSPUjMlhMTOPMYZUPT[MiURWPPX̀MV̀MiURâXPXM̂SMYPWT̂RSMuj�\MVSXMTOPMfgSPUMUPhZ̀P̀MTOPMiV[cPSTM
RUMTOPMYZUPT[MOV̀MXPŜPXM_̂Vb̂_̂T[\M̂SMgOR_PMRUM̂SMiVUT\MĝTORZTMhZUTOPUMSRT̂WPMTOPMfgSPUM̀OV__MbPMPST̂T_PXMTRMPShRUWPMVS[M
UPcPX[MVaV̂_Vb_PMTRMTOPMfgSPUj
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JKLMNOMPQRMSTURPVMRWRXPYMPZM[XPMT\]RUMSRXP̂Z\M_̀abM_̀cMZUM_̀dbMPQR\MPQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMSTURPVMPZMPQRMgh\RUMYQ[WWM\ZPM
fRMiUR[PRUMPQ[\MPQZYRMZOMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\MjZ\PU[XPbM[\]MPQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMgh\RUMPZMPQRM
STURPVMYQ[WWM\ZPMfRMiUR[PRUMPQ[\MPQZYRMZOMPQRMgh\RUMT\]RUMPQRMjZ\YPUTXP̂Z\MjZ\PU[XP̀MSTfkRXPMPZMPQRMXZll̂PlR\PMfVMPQRM
gh\RUMPZMe[VMPQRMm[W[\XRMZOMPQRMjZ\PU[XPMnÛXRbMPQRMSTURPVM̂YMZfŴi[PR]bMĥPQZTPM]TeŴX[P̂Z\bMOZU

op PQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMjZ\PU[XPZUMOZUMXZUURXP̂Z\MZOM]RORXP̂qRMhZUrM[\]MXZleWRP̂Z\MZOMPQRM
jZ\YPUTXP̂Z\MjZ\PU[XPs

ot []]̂P̂Z\[WMWRi[WbM]RŶi\MeUZORYŶZ\[WM[\]M]RW[VMXZYPYMURYTWP̂\iMOUZlMPQRMjZ\PU[XPZUuYMvRO[TWPbM[\]M
URYTWP̂\iMOUZlMPQRM[XP̂Z\YMZUMO[̂WTURMPZM[XPMZOMPQRMSTURPVMT\]RUMSRXP̂Z\M_sM[\]M

ow ŴxT̂][PR]M][l[iRYbMZUM̂OM\ZMŴxT̂][PR]M][l[iRYM[URMYeRX̂ÔR]M̂\MPQRMjZ\YPUTXP̂Z\MjZ\PU[XPbM[XPT[WM
][l[iRYMX[TYR]MfVM]RW[VR]MeRUOZUl[\XRMZUM\Z\yeRUOZUl[\XRMZOMPQRMjZ\PU[XPZÙM

JKzMNOMPQRMSTURPVMRWRXPYMPZM[XPMT\]RUMSRXP̂Z\M_̀abM_̀dMZUM_̀{bMPQRMSTURPVuYMŴ[f̂ŴPVM̂YMŴl̂PR]MPZMPQRM[lZT\PMZOMPQ̂YMmZ\]̀

JK|M}QRMSTURPVMYQ[WWM\ZPMfRMŴ[fWRMPZMPQRMgh\RUMZUMZPQRUYMOZUMZfŴi[P̂Z\YMZOMPQRMjZ\PU[XPZUMPQ[PM[URMT\URW[PR]MPZMPQRM
jZ\YPUTXP̂Z\MjZ\PU[XPbM[\]MPQRMm[W[\XRMZOMPQRMjZ\PU[XPMnÛXRMYQ[WWM\ZPMfRMUR]TXR]MZUMYRPMZOOMZ\M[XXZT\PMZOM[\VMYTXQM
T\URW[PR]MZfŴi[P̂Z\ỲM~ZMÛiQPMZOM[XP̂Z\MYQ[WWM[XXUTRMZ\MPQ̂YMmZ\]MPZM[\VMeRUYZ\MZUMR\P̂PVMZPQRUMPQ[\MPQRMgh\RUMZUM̂PYM
QR̂UYbMR�RXTPZUYbM[]l̂\̂YPU[PZUYbMYTXXRYYZUYM[\]M[YŶi\Ỳ

JKp�M}QRMSTURPVMQRURfVMh[̂qRYM\ZP̂XRMZOM[\VMXQ[\iRbM̂\XWT]̂\iMXQ[\iRYMZOMP̂lRbMPZMPQRMjZ\YPUTXP̂Z\MjZ\PU[XPMZUMPZM
URW[PR]MYTfXZ\PU[XPYbMeTUXQ[YRMZU]RUYM[\]MZPQRUMZfŴi[P̂Z\Ỳ

JKppM�\VMeUZXRR]̂\ibMWRi[WMZUMRxT̂P[fWRbMT\]RUMPQ̂YMmZ\]Ml[VMfRM̂\YP̂PTPR]M̂\M[\VMXZTUPMZOMXZleRPR\PMkTÛY]̂XP̂Z\M̂\M
PQRMWZX[P̂Z\M̂\MhQ̂XQMPQRMhZUrMZUMe[UPMZOMPQRMhZUrM̂YMWZX[PR]M[\]MYQ[WWMfRM̂\YP̂PTPR]MĥPQ̂\MPhZMVR[UYM[OPRUM[M]RXW[U[P̂Z\M
ZOMjZ\PU[XPZUMvRO[TWPMZUMĥPQ̂\MPhZMVR[UYM[OPRUMPQRMjZ\PU[XPZUMXR[YR]MhZUr̂\iMZUMĥPQ̂\MPhZMVR[UYM[OPRUMPQRMSTURPVM
UROTYRYMZUMO[̂WYMPZMeRUOZUlM̂PYMZfŴi[P̂Z\YMT\]RUMPQ̂YMmZ\]bMhQ̂XQRqRUMZXXTUYMÔUYP̀MNOMPQRMeUZq̂ŶZ\YMZOMPQ̂YMn[U[iU[eQM
[URMqẐ]MZUMeUZQ̂f̂PR]MfVMW[hbMPQRMl̂\̂lTlMeRÛZ]MZOMŴl̂P[P̂Z\M[q[̂W[fWRMPZMYTURP̂RYM[YM[M]ROR\YRM̂\MPQRMkTÛY]̂XP̂Z\MZOM
PQRMYT̂PMYQ[WWMfRM[eeŴX[fWR̀

JKptM~ZP̂XRMPZMPQRMSTURPVbMPQRMgh\RUMZUMPQRMjZ\PU[XPZUMYQ[WWMfRMl[̂WR]MZUM]RŴqRUR]MPZMPQRM[]]URYYMYQZh\MZ\MPQRMe[iRM
Z\MhQ̂XQMPQR̂UMŶi\[PTURM[eeR[UỲ

JKpwM�QR\MPQ̂YMmZ\]MQ[YMfRR\MOTU\̂YQR]MPZMXZleWVMĥPQM[MYP[PTPZUVMZUMZPQRUMWRi[WMURxT̂URlR\PM̂\MPQRMWZX[P̂Z\MhQRURM
PQRMXZ\YPUTXP̂Z\Mh[YMPZMfRMeRUOZUlR]bM[\VMeUZq̂ŶZ\M̂\MPQ̂YMmZ\]MXZ\OŴXP̂\iMĥPQMY[̂]MYP[PTPZUVMZUMWRi[WMURxT̂URlR\PM
YQ[WWMfRM]RRlR]M]RWRPR]MQRUROUZlM[\]MeUZq̂ŶZ\YMXZ\OZUl̂\iMPZMYTXQMYP[PTPZUVMZUMZPQRUMWRi[WMURxT̂URlR\PMYQ[WWMfRM
]RRlR]M̂\XZUeZU[PR]MQRUR̂\̀M�QR\MYZMOTU\̂YQR]bMPQRM̂\PR\PM̂YMPQ[PMPQ̂YMmZ\]MYQ[WWMfRMXZ\YPUTR]M[YM[MYP[PTPZUVMfZ\]M[\]M
\ZPM[YM[MXZllZ\MW[hMfZ\]̀

JKp�K�����������
JKp�opK�������K��K���K��������K�����oM}QRMPZP[WM[lZT\PMe[V[fWRMfVMPQRMgh\RUMPZMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\M
jZ\PU[XPM[OPRUM[WWMeUZeRUM[]kTYPlR\PYMQ[qRMfRR\Ml[]RbM̂\XWT]̂\iM[WWZh[\XRMPZMPQRMjZ\PU[XPZUMZOM[\VM[lZT\PYMURXR̂qR]M
ZUMPZMfRMURXR̂qR]MfVMPQRMgh\RUM̂\MYRPPWRlR\PMZOM̂\YTU[\XRMZUMZPQRUMXW[̂lYMOZUM][l[iRYMPZMhQ̂XQMPQRMjZ\PU[XPZUM̂YM
R\P̂PWR]bMUR]TXR]MfVM[WWMq[Ŵ]M[\]MeUZeRUMe[VlR\PYMl[]RMPZMZUMZ\MfRQ[WOMZOMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\M
jZ\PU[XP̀

JKp�otK������������K��������oM}QRM[iURRlR\PMfRPhRR\MPQRMgh\RUM[\]MjZ\PU[XPZUM̂]R\P̂ÔR]MZ\MPQRMXZqRUMe[iRbM
\̂XWT]̂\iM[WWMjZ\PU[XPMvZXTlR\PYM[\]MXQ[\iRYMl[]RMPZMPQRM[iURRlR\PM[\]MPQRMjZ\PU[XPMvZXTlR\PỲM

JKp�owK����������K�������oM�[̂WTURMZOMPQRMjZ\PU[XPZUbMhQ̂XQMQ[YM\ZPMfRR\MURlR]̂R]MZUMh[̂qR]bMPZMeRUOZUlMZUMZPQRUĥYRM
PZMXZleWVMĥPQM[Ml[PRÛ[WMPRUlMZOMPQRMjZ\YPUTXP̂Z\MjZ\PU[XP̀

JKp�o�K�����K�������oM�[̂WTURMZOMPQRMgh\RUbMhQ̂XQMQ[YM\ZPMfRR\MURlR]̂R]MZUMh[̂qR]bMPZMe[VMPQRMjZ\PU[XPZUM[YMURxT̂UR]M
T\]RUMPQRMjZ\YPUTXP̂Z\MjZ\PU[XPMZUMPZMeRUOZUlM[\]MXZleWRPRMZUMXZleWVMĥPQMPQRMZPQRUMl[PRÛ[WMPRUlYMZOMPQRM
jZ\YPUTXP̂Z\MjZ\PU[XP̀M

JKp�o�K��������K���������oM�WWMPQRM]ZXTlR\PYMPQ[PMXZleÛYRMPQRM[iURRlR\PMfRPhRR\MPQRMgh\RUM[\]MjZ\PU[XPZÙ
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JKLMNOPNQRSTNUVWXNSTNSTTYZXNPV[N\WN\][ZẐZWQN_ZQ̀ZZWN\NaVWQ[\bQV[N\WXNTY_bVWQ[\bQV[cNQRZNQZ[̂NaVWQ[\bQV[NSWNQRSTNUVWXN
TR\ddN_ZNXZẐZXNQVN_ZNeY_bVWQ[\bQV[N\WXNQRZNQZ[̂Nf̀ WZ[NTR\ddN_ZNXZẐZXNQVN_ZNaVWQ[\bQV[g

JKLhNiVXSPSb\QSVWTNQVNQRSTN_VWXN\[ZN\TNPVddV̀Tj

NN

klmnopqrsqmtuvrwpwqxpyuzq{utqnwwr|ru}nyqsr~}n|�tpsqu{qnwwpwqmnt|rps�qu|�ptq|�n}q|�uspqnmmpntr}~qu}q|�pqouvptqmn~p��
����������K��K��������� ������
aV̂ �\W�j k�utmutn|pqlpny� aV̂ �\W�j k�utmutn|pqlpny�

eS]W\QY[Zj AA eS]W\QY[Zj AA

�\̂ZN\WXN�SQdZj NNNN �\̂ZN\WXN�SQdZj NNNN
�XX[ZTTj NN �XX[ZTTj NN
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JKLMNOPMQRSTUVWTRUMVSXMYZUPT[\M]R̂ST_[MVSXM̀PaPUV__[\Mb̂SXMTOPc̀P_aP̀\MTOP̂UMOP̂Ù\MPdPWZTRÙ\MVXĉŜ̀TUVTRÙ\M
Z̀WWP̀̀RÙMVSXMV̀̀ êS̀MTRMTOPMfgSPUMTRMhV[MiRUM_VbRU\McVTPÛV_̀MVSXMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiM
TOPMQRS̀TUZWT̂RSMQRSTUVWT\MgÔWOM̂̀M̂SWRUhRUVTPXMOPUP̂SMb[MUPiPUPSWP\M̀Zb]PWTMTRMTOPMiR__RĝSeMTPUc̀k

JKlMmiMTOPMQRSTUVWTRUMhURchT_[McVnP̀MhV[cPSTMRiMV__M̀Zc̀MXZPMTRMQ_V̂cVST̀\MVSXMXPiPSX̀\M̂SXPcŜîP̀MVSXMOR_X̀M
OVUc_P̀̀MTOPMfgSPUMiURcMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀Mb[MVS[MhPÙRSMRUMPST̂T[M̀PPn̂SeMhV[cPSTMiRUM_VbRU\McVTPÛV_̀M
RUMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPSMTOPMYZUPT[MVSXMTOPMQRSTUVWTRUM
ÒV__MOVaPMSRMRb_̂eVT̂RSMZSXPUMTỒMoRSXkM

JKpMmiMTOPUPM̂̀MSRMfgSPUMqPiVZ_TMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[r̀MRb_̂eVT̂RSMTRMTOPMfgSPUMZSXPUMTỒM
oRSXM̀OV__MVÛ̀PMViTPUMTOPMfgSPUMOV̀MhURchT_[MSRT̂îPXMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MsVTMTOPMVXXUP̀̀MXP̀WÛbPXM̂SM
YPWT̂RSMtuvMRiMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀MVeV̂S̀TMTOPMfgSPUMRUMTOPMfgSPUr̀MhURhPUT[Mb[MVS[MhPÙRSMRUMPST̂T[M
P̀Pn̂SeMhV[cPSTMiRUM_VbRU\McVTPÛV_̀MRUMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWTM
VSXMTPSXPUPXMXPiPS̀PMRiM̀ZWOMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀MTRMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[kM

JKwMxOPSMTOPMfgSPUMOV̀M̀VT̂̀îPXMTOPMWRSX̂T̂RS̀M̂SMYPWT̂RSMu\MTOPMYZUPT[M̀OV__MhURchT_[MVSXMVTMTOPMYZUPT[r̀MPdhPS̀PM
XPiPSX\M̂SXPcŜi[MVSXMOR_XMOVUc_P̀̀MTOPMfgSPUMVeV̂S̀TMVMXZ_[MTPSXPUPXMW_V̂c\MXPcVSX\M_̂PSMRUM̀ẐTk

JKyMNOPMYZUPT[r̀MRb_̂eVT̂RS̀MTRMVMQ_V̂cVSTMZSXPUMTỒMoRSXM̀OV__MVÛ̀PMViTPUMTOPMiR__RĝSezM

JKy{LMQ_V̂cVST̀\MgORMXRMSRTMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRU\M
{L OVaPMiZUŜ̀OPXMVMgÛTTPSMSRT̂WPMRiMSRS|hV[cPSTMTRMTOPMQRSTUVWTRU\M̀TVT̂SeMĝTOM̀Zb̀TVST̂V_MVWWZUVW[MTOPM

VcRZSTMW_V̂cPXMVSXMTOPMSVcPMRiMTOPMhVUT[MTRMgORcMTOPMcVTPÛV_̀MgPUP\MRUMPjẐhcPSTMgV̀\MiZUŜ̀OPXMRUM
Z̀hh_̂PXMRUMiRUMgORcMTOPM_VbRUMgV̀MXRSPMRUMhPUiRUcPX\MĝTÔSMŜSPT[Ms}~vMXV[̀MViTPUMOVâSeM_V̀TM
hPUiRUcPXM_VbRUMRUM_V̀TMiZUŜ̀OPXMcVTPÛV_̀MRUMPjẐhcPSTM̂SW_ZXPXM̂SMTOPMQ_V̂c�MVSX

{l OVaPM̀PSTMVMQ_V̂cMTRMTOPMYZUPT[MsVTMTOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvk

JKy{lMQ_V̂cVST̀\MgORMVUPMPch_R[PXMb[MRUMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRU\MOVaPM̀PSTMVMQ_V̂cMTRMTOPMYZUPT[MsVTM
TOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvk

JK�MmiMVMSRT̂WPMRiMSRS|hV[cPSTMUPjẐUPXMb[MYPWT̂RSM�ktktM̂̀MêaPSMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRU\MTOVTM̂̀M̀ZiîŴPSTMTRM
V̀T̂̀i[MVMQ_V̂cVSTr̀MRb_̂eVT̂RSMTRMiZUŜ̀OMVMgÛTTPSMSRT̂WPMRiMSRS|hV[cPSTMZSXPUMYPWT̂RSM�ktktk

JK�MxOPSMVMQ_V̂cVSTMOV̀M̀VT̂̀îPXMTOPMWRSX̂T̂RS̀MRiMYPWT̂RS̀M�ktMRUM�k�\MgÔWOPaPUM̂̀MVhh_̂WVb_P\MTOPMYZUPT[M̀OV__M
hURchT_[MVSXMVTMTOPMYZUPT[r̀MPdhPS̀PMTVnPMTOPMiR__RĝSeMVWT̂RS̀z

JK�{LMYPSXMVSMVS̀gPUMTRMTOPMQ_V̂cVST\MĝTOMVMWRh[MTRMTOPMfgSPU\MĝTÔSM̀̂dT[Ms�~vMXV[̀MViTPUMUPWP̂hTMRiMTOPMQ_V̂c\M
T̀VT̂SeMTOPMVcRZST̀MTOVTMVUPMZSX̂̀hZTPXMVSXMTOPMbV̀̂ M̀iRUMWOV__PSêSeMVS[MVcRZST̀MTOVTMVUPMX̂̀hZTPX�MVSX

JK�{lM�V[MRUMVUUVSePMiRUMhV[cPSTMRiMVS[MZSX̂̀hZTPXMVcRZST̀k

JK�{pMNOPMYZUPT[r̀MiV̂_ZUPMTRMX̂̀WOVUePM̂T̀MRb_̂eVT̂RS̀MZSXPUMYPWT̂RSM�ktMRUMYPWT̂RSM�k�M̀OV__MSRTMbPMXPPcPXMTRM
WRS̀T̂TZTPMVMgV̂aPUMRiMXPiPS̀P̀MTOPMYZUPT[MRUMQRSTUVWTRUMcV[MOVaPMRUMVWjẐUPMV̀MTRMVMQ_V̂c\MPdWPhTMV̀MTRMZSX̂̀hZTPXM
VcRZST̀MiRUMgÔWOMTOPMYZUPT[MVSXMQ_V̂cVSTMOVaPMUPVWOPXMVeUPPcPSTkMmi\MORgPaPU\MTOPMYZUPT[MiV̂_̀MTRMX̂̀WOVUePM̂T̀M
Rb_̂eVT̂RS̀MZSXPUMYPWT̂RSM�ktMRUMYPWT̂RSM�k�\MTOPMYZUPT[M̀OV__M̂SXPcŜi[MTOPMQ_V̂cVSTMiRUMTOPMUPV̀RSVb_PMVTTRUSP[r̀MiPP̀M
TOPMQ_V̂cVSTM̂SWZÙMTOPUPViTPUMTRMUPWRaPUMVS[M̀Zc̀MiRZSXMTRMbPMXZPMVSXMRĝSeMTRMTOPMQ_V̂cVSTk

JK�MNOPMYZUPT[r̀MTRTV_MRb_̂eVT̂RSM̀OV__MSRTMPdWPPXMTOPMVcRZSTMRiMTỒMoRSX\Mh_Z̀MTOPMVcRZSTMRiMUPV̀RSVb_PMVTTRUSP[r̀M
iPP̀MhURâXPXMZSXPUMYPWT̂RSM�ku\MVSXMTOPMVcRZSTMRiMTỒMoRSXM̀OV__MbPMWUPX̂TPXMiRUMVS[MhV[cPST̀McVXPM̂SMeRRXMiV̂TOMb[M
TOPMYZUPT[kM

JK�M�cRZST̀MRgPXMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRUMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWTM̀OV__MbPMZ̀PXMiRUMTOPMhPUiRUcVSWPM
RiMTOPMQRS̀TUZWT̂RSMQRSTUVWTMVSXMTRM̀VT̂̀i[MW_V̂c̀\M̂iMVS[\MZSXPUMVS[MWRS̀TUZWT̂RSMhPUiRUcVSWPMbRSXkMo[MTOPMQRSTUVWTRUM
iZUŜ̀ÔSeMVSXMTOPMfgSPUMVWWPhT̂SeMTỒMoRSX\MTOP[MVeUPPMTOVTMV__MiZSX̀MPVUSPXMb[MTOPMQRSTUVWTRUM̂SMTOPMhPUiRUcVSWPMRiM
TOPMQRS̀TUZWT̂RSMQRSTUVWTMVUPMXPX̂WVTPXMTRM̀VT̂̀i[MRb_̂eVT̂RS̀MRiMTOPMQRSTUVWTRUMVSXMYZUPT[MZSXPUMTỒMoRSX\M̀Zb]PWTMTRM
TOPMfgSPUr̀MhÛRÛT[MTRMZ̀PMTOPMiZSX̀MiRUMTOPMWRch_PT̂RSMRiMTOPMgRUnk
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JKLMNOPQNRSTQUVNWPXYYNZ[UN\QNY]X\YQNU[NUPQN̂_ZQT̀NaYX]bXZUWN[TN[UPQTWNc[TN[\Y]dXU][ZWN[cNUPQNa[ZUTXeU[TNUPXUNXTQN
SZTQYXUQfNU[NUPQNa[ZWUTSeU][ZNa[ZUTXeUgNOPQN̂_ZQTNWPXYYNZ[UN\QNY]X\YQNc[TNUPQNhXVbQZUN[cNXZVNe[WUWN[TNQihQZWQWN[cNXZVN
aYX]bXZUNSZfQTNUP]WNj[Zf̀NXZfNWPXYYNPXkQNSZfQTNUP]WNj[ZfNZ[N[\Y]dXU][ZNU[NbXlQNhXVbQZUWNU[̀N[TNd]kQNZ[U]eQN[ZN\QPXYcN
[c̀NaYX]bXZUWN[TN[UPQT_]WQNPXkQNXZVN[\Y]dXU][ZWNU[NaYX]bXZUWNSZfQTNUP]WNj[ZfgN

JKLLNOPQNRSTQUVNPQTQ\VN_X]kQWNZ[U]eQN[cNXZVNePXZdQ̀N]ZeYSf]ZdNePXZdQWN[cNU]bQ̀NU[NUPQNa[ZWUTSeU][ZNa[ZUTXeUN[TNU[N
TQYXUQfNWS\e[ZUTXeUẀNhSTePXWQN[TfQTWNXZfN[UPQTN[\Y]dXU][ZWg

JKLmNn[NWS]UN[TNXeU][ZNWPXYYN\QNe[bbQZeQfN\VNXNaYX]bXZUNSZfQTNUP]WNj[ZfN[UPQTNUPXZN]ZNXNe[STUN[cNe[bhQUQZUN
oST]Wf]eU][ZN]ZNUPQNWUXUQN]ZN_P]ePNUPQNhT[oQeUNUPXUN]WNUPQNWS\oQeUN[cNUPQNa[ZWUTSeU][ZNa[ZUTXeUN]WNY[eXUQfN[TNXcUQTNUPQN
Qih]TXU][ZN[cN[ZQNVQXTNcT[bNUPQNfXUQNpqrN[ZN_P]ePNUPQNaYX]bXZUNWQZUNXNaYX]bNU[NUPQNRSTQUVNhSTWSXZUNU[NRQeU][ZNsgqgtN[TN
sgt̀N[TNptrN[ZN_P]ePNUPQNYXWUNYX\[TN[TNWQTk]eQN_XWNhQTc[TbQfN\VNXZV[ZQN[TNUPQNYXWUNbXUQT]XYWN[TNQuS]hbQZUN_QTQN
cSTZ]WPQfN\VNXZV[ZQNSZfQTNUPQNa[ZWUTSeU][ZNa[ZUTXeÙN_P]ePQkQTN[cNpqrN[TNptrNc]TWUN[eeSTWgNvcNUPQNhT[k]W][ZWN[cNUP]WN
wXTXdTXhPNXTQNk[]fN[TNhT[P]\]UQfN\VNYX_̀NUPQNb]Z]bSbNhQT][fN[cNY]b]UXU][ZNXkX]YX\YQNU[NWSTQU]QWNXWNXNfQcQZWQN]ZNUPQN
oST]Wf]eU][ZN[cNUPQNWS]UNWPXYYN\QNXhhY]eX\YQgN

JKLxNn[U]eQNXZfNaYX]bWNU[NUPQNRSTQUV̀NUPQN̂_ZQTN[TNUPQNa[ZUTXeU[TNWPXYYN\QNbX]YQfN[TNfQY]kQTQfNU[NUPQNXffTQWWNWP[_ZN
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05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

006104 � 1 Project Labor Agreement

SECTION 006104

PROJECT LABOR AGREEMENT

1.01 REQUIREMENT FOR PROJECT LABOR AGREEMENT
A. As a condition of being awarded a contract for work covered by the Bid 

Documents, the successful Bidder agrees to enter into, become signatory to, and 
to abide by, the provisions of the Project Labor Agreement negotiated on behalf 
of the Owner by Arace & Company Consulting with the Building and Construction 
Trades Council of Westchester and Putnam Counties, New York, AFL-CIO and 
the signatory local unions.  An unsigned copy of this Project Labor Agreement 
(�PLA�) is attached to this Section 006104. 

B. The successful Bidder shall require any and all of its subcontractors of any tier on 
the Harrison Recreation & Community Center Phase 2 Project to become 
signatory to, and to abide by, the PLA.

1.02 APPRENTICE TRAINING PROGRAMS
A. As required by Section 222 of the New York Labor Law, the Owner will require 

each contractor and subcontractor performing work on the Project to participate 
in apprentice training programs in the trades of work it employs.  

B. Each such apprentice training programs must have at least one apprentice 
currently enrolled in the program and must have been approved by the New York 
State Department of Labor for not less than three (3) years.

1.03 DESIGN AND CONSTRUCTION
A. As required by Section 222 of the New York Labor Law, the design of the Project 

shall be subject to the review and approval of the Owner and the design and 
construction standards of the Project shall be subject to the review and approval 
of the Owner. 

1.04 APPLICABLE PLA
A. An unsigned copy of the PLA is attached to this Section 006104. 

**End of Section**





PROJECT LABOR AGREEMENT 
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PREAMBLE 

 This Project Labor Agreement (“PLA” or “Agreement”) is made by and between the parties 
hereto, the Building and Construction Trades Council of Westchester and Putnam Counties, New York 
(“Council”) on behalf of itself and its affiliated local unions who are signatories to this PLA (“Local 
Unions”), the Town/Village of Harrison, New York (“Project Owner”) and [insert name of Design-Bid-
Build Contractor] (“Prime Contractor”) (collectively the “Parties”).  

 WHEREAS, the Project Owner desires to provide for the cost efficient, safe, quality, and timely 
completion of certain construction work as defined hereafter; 

 WHEREAS, this PLA will foster the achievement of these goals, inter alia, by: 

1. expediting the construction process and otherwise minimizing the disruption to the project; 
2. avoiding the costly delays of potential strikes, slowdowns, and walkouts arising from work 

disputes and promoting labor harmony and peace for the duration of the project; 
3. standardizing the terms and conditions governing the employment of labor on the project; 
4. permitting flexibility in work scheduling where necessary at fair pay rates; 
5. permitting modifications to work rules and staffing requirements from those which otherwise 

might be obtained; 
6. providing comprehensive and standardized mechanisms for the settlement of work disputes, 

including those relating to jurisdiction; and 
7. ensuring a reliable source of skilled and experienced labor; and 

 WHEREAS, the Project Owner has, through independent investigation and analysis, determined 
that substantial cost savings to the Project shall result from the application of this Agreement; and 

 WHEREAS, the Council, and its affiliated Local Unions and their members, desire to provide 
assistance in meeting these operational needs and objectives as well as to provide for stability, security 
and work opportunities which are afforded by this PLA; and 

 WHEREAS, the Parties desire to maximize Project Work safety conditions for both workers and 
the community in the Project area; 

 NOW, THEREFORE, the Parties enter into this Agreement, and agree hereafter to the following 
terms and conditions: 

ARTICLE 1 - PARTIES TO THE AGREEMENT 
This PLA is entered into for the construction of the Second Phase of the Harrison Recreation Center (as 
defined below) between (1) the Project Owner; (2) the Prime Contractor; (3) the Council on behalf of 
itself and its affiliated Local Unions; and (4) the signatory Local Unions on behalf of themselves and their 
members. 

ARTICLE 2 - GENERAL CONDITIONS 
SECTION 2.1 DEFINITIONS 

Throughout this Agreement: 

A. "Union Parties" and "Unions" mean the Building and Construction Trades Council of Westchester 
and Putnam Counties, New York and the signatory Local Unions, individually and collectively; 

B. “Local Union” or "Local Unions" mean the Local Union or Local Unions that are signatory to 
this Agreement, individually and collectively; 
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C. "Project" means the work to be performed pursuant to this Agreement and as more fully set forth 
in Article 3, Section 3.1. 

D. “Project Work" means the work covered by this Agreement and fully defined in Article 3, Section 
3.1; 

E. “Contractor” or "Contractors" mean any Prime Contractor, Construction Manager (or any 
Contractor who may serve as a successor in that role), and all other Contractors and 
Subcontractors of whatever tier engaged in Project Work within the scope of this Agreement as 
defined in Article 3; 

F. “Core Employee” means an employee who has been on a Contractor’s payroll consistent with 
Article 4, Section 4.2 of this Agreement. 

G. "Owner's Representative" means any Project Manager or other entity designated by the Project 
Owner to enter into this Agreement or otherwise act on its behalf. 

SECTION 2.2 CONDITIONS FOR AGREEMENT TO BECOME EFFECTIVE 
This Agreement shall not become effective unless each of the following conditions are met: (1) the 
Agreement is signed by the Council and the Local Unions having jurisdiction over the Project Work; (2) 
the Agreement is approved by the NYS Building & Construction Trades Council; (3) the Agreement is 
approved by the North America’s Building Trades Unions; (4) the Agreement is signed by the Project 
Owner; and (5) the Agreement is signed by the Prime Contractor. 

SECTION 2.3 ENTITIES BOUND & ADMINISTRATION OF AGREEMENT 
This Agreement shall be binding on all signatory Unions and their affiliates and all Contractors and 
Subcontractors performing Project Work as defined in Article 3. The Contractors shall include in any 
subcontract that they let for performance during the term of this Agreement a requirement that their 
Subcontractors, of whatever tier, become signatory and bound by this Agreement with respect to that 
subcontracted work performed within the scope of Article 3, and require that each Subcontractor, of 
whatever tier, sign the Letter of Assent attached hereto in Schedule B. In addition thereto, the Prime 
Contractor and/or Project Owner shall designate a representative to administer this Agreement and shall 
complete the annexed Schedule C. 

SECTION 2.4 SUPREMACY CLAUSE 
This Agreement, together with the local collective bargaining agreements referred to herein as "Schedule 
A Agreements" represent the complete understanding with respect to the Project and supersedes any 
national agreement, local agreement, or other collective bargaining agreement of any type which would 
otherwise apply to Project Work, in whole or in part, with the exception that the NTL Articles of 
Agreement, the National Stack/Liner/Chimney Agreements, the National Cooling Tower Agreement, the 
UA/IBEW Joint National Agreement for Instrument and Control Systems Technicians, and the National 
Agreement of the International Union of Elevator Constructors (“National Agreements”) shall apply. 
Notwithstanding this exception, the No Strike - No Lock Out, the Grievance and Arbitration Provision, 
and the jurisdictional dispute resolution provisions of this Agreement (as found in Articles 7, 9 and 10 of 
this Agreement) shall also apply. Where a subject covered by the provisions of this Agreement is also 
covered by a Schedule A Agreement, the provisions of this Agreement shall prevail. If this Agreement is 
silent on any matter addressed in the applicable Schedule A Agreement, the Schedule A Agreement shall 
govern. It is understood that by virtue of having become bound by this PLA, the Contractors will not be 
obligated to sign any other local, area or national agreement. Nothing in this Agreement requires 
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employees to join a union or pay dues or fees to a union as a condition of working on the covered project.  
This Agreement is not, however, intended to supersede independent requirements in applicable local 
union agreements as to contractors that are otherwise signatory to those agreements and as to employees 
of such employers performing covered work.  

It is further agreed that, where there is a conflict, the terms and conditions of this Agreement shall 
supersede and override terms and conditions of any and all other national, area, or local collective 
bargaining agreements, except for work performed under the National Elevators Constructors Agreement 
and the Joint National Agreement for Instrument Control Systems Technicians, with the exception of 
Article 2, Section 7, and Articles 7, 9, and 10 of this Agreement, which shall apply to such work. 

SECTION 2.5 LIABILITY 
The liability of any Contractor and the liability of any Union under this Agreement shall be several and 
not joint. The Prime Contractor, Contractors and Subcontractors shall not be liable for any violations of 
this Agreement by any other Contractor or Subcontractor; and the Council and Local Unions shall not be 
liable for any violations of this Agreement by any individual Local Unions. 

SECTION 2.6 THE BID SPECIFICATIONS 
The Project Owner or Prime Contractor shall require in its bid specifications for all Project Work within 
the scope of Article 3 that all successful bidders and their Subcontractors of whatever tier become bound 
by, and signatory to, this Agreement. Every Contractor shall require its Subcontractors, of whatever tier, 
to execute the Letter of Assent in Schedule B and to become bound by this Agreement in order to perform 
Project Work. 

SECTION 2.7 AVAILABILITY AND APPLICABILITY TO  
ALL SUCCESSFUL BIDDERS 

This Agreement shall be binding on all signatory Local Unions and all Contractors and Subcontractors 
performing Project Work. The Parties agree that this Agreement shall be made available to, and shall fully 
apply to any Contractor or Subcontractor of any tier performing project work, without regard to whether 
that Contractor or Subcontractor performs work at other sites on either a union or non-union basis and 
without regard to whether employees of such Contractor or Subcontractor are, or are not, members of any 
unions. The Prime Contractor shall require all Contractors performing Project Work to execute the Letter 
of Assent. The Prime Contractor, or Construction Manager as the case may be, shall provide the Council 
and the affiliated Local Unions, a copy of the signed Letter of Assent for each Contractor and 
Subcontractor prior to the Contractor or Subcontractor performing any Project Work. Unless expressly 
provided for in this Agreement, this Agreement shall not apply to the work of any Contractor which is 
performed at any location other than the site of Project Work. 

SECTION 2.8 SUBCONTRACTING 

Project Work shall only be subcontracted to a person, firm or corporation who is or agrees to become a 
party to this Agreement. 
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ARTICLE 3 - SCOPE OF THE AGREEMENT 
SECTION 3.1 PROJECT WORK 

A. This Agreement shall apply to all construction work related to the second phase of construction of 
a new recreation center located at 260 Harrison Avenue, Harrison, New York, consisting of 
approximately 42,000 square feet and featuring basketball space for two (2) games to occur 
simultaneously, a general multi-purpose room with support pantry, a recreation game room, an 
arts and crafts room, and a computer room; along with additional spaces including a fitness 
center, locker rooms and office space; and parking options onsite, under the building and offsite 
in the Town/Village of Harrison, Westchester County, State of New York (herein referred to as 
“Project Work”). All work included in the Prime Contractor’s and, as the case may be, 
Construction Manager’s scope of work is included as Project Work.  Only work expressly 
excluded herein shall be excluded work.  

SECTION 3.2 TIME LIMITATIONS 

To be covered by this Agreement, Project Work must be let for bid after the effective date of this 
Agreement.  It is understood that this Agreement, together with all of its provisions, shall remain in effect 
for all such Program Work until completion, even if not completed by the expiration date of the 
Agreement.  If Project Work otherwise falling within the scope of Section 3.1 is not let for bid by the 
expiration date of this Agreement, this Agreement may be extended to that work by mutual agreement of 
the parties. 

SECTION 3.3 EXCLUDED EMPLOYEES 
Notwithstanding the provisions of Section 3.1 of this Article, the following person/entities are not subject 
to the provisions of this Agreement even though performing work on or in connection with the project: 

A. Superintendents, supervisors (excluding general and forepersons specifically covered by a 
Schedule A Agreement), inspectors and testers (except for high voltage testers who are 
performing work traditionally does by members of IBEW Local 3 and/or which is covered by a 
Local 3 collective bargaining agreement), quality control/assurance personnel, timekeepers, mail 
carriers, clerks, office workers, messengers, guards, technicians, non-manual employees, and all 
professional, engineering (except general forepersons and field craft surveyors who are 
performing work traditionally done by members of the International Union of Operating 
Engineers Local 15D, AFL-CIO and/or which is covered by the Local 15D Surveying and 
Consulting Agreements), administrative and management persons; 

B. Employees of the Project Owner, unless they are performing manual on-site labor included in the 
scope of Project Work; 

C. Employees and entities engaged in off-site manufacture, modifications, repair, maintenance, 
assembly, painting, handling or fabrication of components, materials, equipment or machinery, or 
involved in deliveries of those items to and from the Project Site’s designated drop-off points, 
unless covered by a Schedule A Agreement. However, operation of vehicles on the Project Site, 
site preparation, staging and stockpiling areas, and deliveries to and from the Project Site 
(including site preparation, staging, and stockpiling areas) involving construction equipment or 
major building and construction materials, including but not limited to, fuel oil for construction 
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vehicles and equipment on the Project Site, redi-mix concrete, asphalt, dynamite, concrete block, 
lumber, and aggregates, such as, fill and sub-base stone/gravel, and item 4, shall not be excluded 
and are covered by this Agreement.; 

D. Employees of the Prime Contractor, excepting those performing manual, on-site construction 
labor who will be covered by this Agreement; 

E. Employees engaged in on-site equipment warranty work unless employees are already on site and 
are qualified to perform such warranty work; 

F. Employees engaged in geophysical testing (whether land or water) other than boring for core 
samples; 

G. Employees engaged in laboratory or specialty testing or inspections, unless ordinarily done by a 
member of a Trade Union and covered by a Schedule A Agreement; and 

H. Employees engaged in ancillary Project Work performed by third parties such as electric utilities, 
gas utilities, telephone companies, and railroads, and such third parties may perform their work to 
a demarcation point (e.g., the demarcation or terminus point will be the first point of distribution 
of system service) on the Project site established by the Prime Contractor/Construction Manager 
at the commencement of the Project.  

I. Employees of “Artisans” shall be individuals or entities whom the Project Owner may (or may 
not) employ directly to create unique, one-of-a-kind decorative elements, including architectural 
finishes for incorporation into the building, with the exception of “Artisans” represented by Local 
7, Marble, Tile and Terrazzo union and Painters DC 9, provided Local 7 and DC 9 can supply 
“Artisans” acceptable to the Prime Contractor and/or the Project Owner. Employees, workers, or 
vendors engaged by the Project Owner to install signage (including digital signage), branding 
and/or branded wall-covering shall be excluded from this Agreement. 

ARTICLE 4 - UNION RECOGNITION AND EMPLOYMENT  
SECTION 4.1 PRE-HIRE RECOGNITION 

The Contractors recognize the signatory Local Unions as the sole and exclusive bargaining 
representatives of all craft employees who are performing Project Work within the scope of Article 3 of 
this Agreement. 

SECTION 4.2 UNION REFERRAL 

A. The Contractors agree to request, employ and hire all craft employees for Project Work covered 
by this Agreement through the job referral systems and hiring halls established in the Local 
Unions' area collective bargaining agreements (attached hereto as Schedule A Agreements). 
Contractors and Subcontractors unfamiliar with the union referral systems and hiring halls may 
initiate contact with the appropriate trade(s). The Unions agree to provide such craft employees 
(including apprentices) to all Contractors on a nondiscriminatory basis. Notwithstanding this, 
Contractors shall have sole right to determine the competency of all referrals; the number of 
employees required; and the selection of employees for layoff (subject to Article 5, Section 5.3). 
In the event that a Local Union is unable to fill any request for qualified employees within a 48-
hour period after such requisition is made by a Contractor (Saturdays, Sundays and holidays 
excepted), a Contractor may employ qualified applicants from any other available source. In the 
event that the Local Union does not have a job referral system, the Contractor shall give the Local 
Union first preference to refer applicants, subject to the other provisions of this Article. The Local 
Unions will cooperate with Contractor requests for minority, women, or economically 
disadvantaged referrals to meet the goals established for the Project.  

- -5



B. A Contractor not signatory to any Schedule A Agreements may request by name its core 
employee(s), and the Local Union will honor referral of those persons who have applied to the 
Local Union for Project Work and who meet the following qualifications: 

1. possess any license required by New York State law for the Project Work to be 
performed; 

2. have worked a total of at least 1,000 hours in the construction craft during the prior 3 
years; 

3. were on the Contractor's active payroll for at least 60 out of the 180 calendar days prior to 
the contract award; and 

4. have the ability to safely perform the basic functions of the applicable trade. 
C. No more than twelve percent (12%) of the employees covered by this Agreement, per Contractor 

by craft, shall be hired through the provisions in subsection (B) above. Under this provision, 
name referrals begin with the eighth employee needed and continue on the same basis. 

SECTION 4.3 NON-DISCRIMINATION IN REFERRALS 
The Local Unions represent that their hiring halls and referral systems shall be operated in a non-
discriminatory manner and in full compliance with all applicable federal, state and local laws and 
regulations which require equal employment opportunities. Referrals shall not be affected in any way by 
the rules, regulations, bylaws, constitutional provisions or any other aspects or obligations of union 
membership, policies, or requirements and shall be subject to such other conditions as are established in 
this Article. No employment applicant shall be discriminated against by any referral system or hiring hall 
because of the applicant's union membership or lack thereof. 

SECTION 4.4 WORKFORCE DIVERSITY UTILIZATION 
The Unions recognize and acknowledge that workforce diversity of minorities and women are 
employment goals consistent with our values of fair play. The Local Unions and Contractors will 
cooperate and make a good faith effort to refer women and minorities in sufficient numbers to meet the 
Project's workforce diversity goals. The Unions and Contractors will strive to achieve these goals based 
upon hours worked by craft. 

In an effort to further these goals, the Unions and Contractors agree that if the Contractor's workforce 
would not fulfill these goals using the referral procedures in Section 4.2, and either the Union or the 
Contractor is able to refer additional qualified women or minority employees, then such employees shall 
be hired without regard to the special provisions of Section 4.2.B or Section 4.2.C. In the event that 
neither the Local Union nor the Contractor are able to refer qualified minority or female employees in 
percentages sufficient to meet these goals, the Contractor shall make a good faith effort to employ 
qualified minority or female employees from any other available source. It is further understood that the 
special provisions of this paragraph shall terminate once the Project's diversity goals are met. 

SECTION 4.5 CROSS AND QUALIFIED REFERRALS 
The Local Unions shall not knowingly refer to a Contractor an employee then employed by another 
Contractor working under this Agreement. The Local Unions shall exert their utmost efforts to recruit 
sufficient numbers of skilled and qualified crafts employees to fulfill the requirements of the Contractor. 
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SECTION 4.6 CRAFT FOREPERSONS AND GENERAL FOREPERSONS 
The selection of craft forepersons and/or general forepersons and the number of forepersons 

required shall be solely the responsibility of the Contractor except where otherwise provided by specific 
provisions of an applicable Schedule A Agreement, and provided that all craft forepersons shall be 
experienced and qualified journeypersons in their trade as determined by the appropriate Local Union. All 
forepersons shall take orders exclusively from the designated Contractor representatives. Craft 
forepersons shall be designated as working forepersons at the request of the Contractor, except when an 
existing local CBA prohibits a foreperson from working when the craft persons they are leading exceed a 
specified number. 

ARTICLE 5 - UNION REPRESENTATION  
SECTION 5.1 LOCAL UNION REPRESENTATIVE 

Each Local Union signatory to this Agreement shall be entitled to designate a representative and/or 
Business Manager who shall be afforded access to the Project site. 

SECTION 5.2 STEWARDS 

A. Each Local Union shall have the right to designate from among those referred to the project a 
working journey person as a Steward and one alternate for each Contractor per shift, and shall 
notify the Prime Contractor of the identity of the designated Steward (and alternate) prior to the 
assumption of such duties. Stewards shall not exercise supervisory functions and shall receive the 
regular rate of pay for their craft classifications. All Stewards shall be working Stewards. 

B. In addition to their work as an employee, the Steward shall have the right to receive complaints or 
grievances and to discuss and assist in their adjustment with the Contractor's appropriate 
supervisor; such activities, however, are not to interfere with the Steward's work unless an 
emergency situation exists. Each Steward shall be concerned with the employees of the Steward's 
Contractor and, if applicable, Subcontractors of that Contractor, but not with the employees of 
any other Contractor. The Contractor will not discriminate against the Steward in the proper 
performance of Union duties. 

C. The Stewards shall not have the right to determine when overtime shall be worked, or who shall 
work overtime except pursuant to a Schedule A Agreement provision providing procedures for the 
equitable distribution of overtime. 

SECTION 5.3 LAYOFF OF A STEWARD 
Contractors agree to notify the appropriate Union 24 hours prior to the layoff of a Steward, except in 
cases of discipline or discharge for just cause. If a Steward is protected against layoff by a Schedule A 
Agreement, such provisions shall be recognized to the extent the Steward possesses the necessary 
qualifications to perform the work required. In any case in which a Steward is discharged or disciplined 
for just cause, the Local Union involved shall be notified immediately by the Contractor. 

SECTION 5.4 UNION STANDARDS 
The Council and its affiliates have a legitimate interest in preventing the undermining of the work 
opportunities and standards gained through collective bargaining and desire to preserve and protect work 
opportunities for its members. Therefore, to the extent the work is defined as Project Work herein not 
subject to the Excluded Employees provisions of  this Agreement, the parties agree that work under this 
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Agreement may be contracted or subcontracted for off-site work only if the employees of that contractor 
or Subcontractor enjoy the same or greater wages and benefits than employees of the appropriate trade 
employed on Project Work, and under no circumstances shall employees engaged in the off-site 
fabrication work designed and fabricated for installation on the project, or other off-site work related to 
Project Work, receive less than the prevailing wage if applicable, or the wages and benefits  required by 
this Agreement and the Schedule A Agreements including, but not limited to, wages, fringe benefits, and 
any other economic benefits provided therein. The parties recognize and acknowledge that this provision 
is a legitimate union standards clause and shall be interpreted, applied or enforced so as not to violate 
Section 8(e) of the National Labor Relations Act. Disputes, if any, with regard to the interpretation, 
application and or enforcement of this provision shall be subject to the grievance procedure set forth, 
herein. 

ARTICLE 6 - MANAGEMENT RIGHTS  
SECTION 6.1 RESERVATION OF RIGHTS 

Except as expressly limited by a specific provision of this Agreement and the Schedule A Agreements, 
Contractors retain full and exclusive authority for the management of their operations including, but not 
limited to: the right to direct the work force, including determination as to the number to be hired and the 
qualifications therefore; the promotion, transfer, layoff of its employees; or the discipline or discharge for 
just cause of its employees; the assignment and schedule of work; the promulgation of reasonable Project 
work rules; and the requirement, timing and number of employees to be utilized for overtime work. 
Nothing contained herein shall be construed so as to allow direction of an Employee to perform work 
outside the jurisdiction of that Employee's Labor Union affiliation, if any. No rules, customs, or practices 
which limit or restrict productivity or efficiency of the individual (as determined by the Contractor) and/
or joint working efforts with other employees shall be permitted or observed. 

SECTION 6.2 MATERIALS, METHODS & EQUIPMENT 
Subject to the provisions of this Agreement and the annexed Schedule A Agreements, there shall be no 
limitation or restriction upon the Contractors' choice of materials, techniques, methods, technology or 
design, or, regardless of source or location, upon the use and installation of equipment, machinery, 
package units, pre-cast, pre-fabricated, pre-finished, or pre-assembled materials, tools, or other labor-
saving devices. Contractors may, without restriction, install or use materials, supplies or equipment 
regardless of their source. The on-site installation or application of such items shall be performed by the 
craft having jurisdiction over such work pursuant to an applicable Collective Bargaining Agreement; 
provided, however, it is recognized that other personnel having special qualifications may participate, in a 
supervisory capacity, in the installation, check-off or testing of specialized or unusual equipment or 
facilities as designated by the Contractor. Except to the extent otherwise agreed to by the parties in 
writing, all electrical and electronic work awarded to the Construction Manager, including but not limited 
to the installation, repair and maintenance of all building wiring systems, telephone data, fire alarm, signs, 
TV, security wiring and devices, sound and alarm systems and building automation systems shall be 
performed under the IBEW Local 3 Schedule A Agreement. 

ARTICLE 7 - WORK STOPPAGES AND LOCKOUTS  
SECTION 7.1 NO STRIKES-NO LOCK OUT 

There shall be no strikes, work stoppages, or slowdowns at the Project site by any Union or employee 
against any Contractor or Subcontractor while performing work on the Project. There shall be no lock-out 

- -8



on Project Work by any Prime Contractor, Contractor or Subcontractor of any tier performing work on the 
Project. 

SECTION 7.2 DISCHARGE FOR VIOLATION 
A Contractor may discharge any employee violating Section 7.1, above, and any such employee will not 
be eligible thereafter for referral under this Agreement for a period of 100 working days. 

SECTION 7.3 NOTIFICATION 
If a Contractor contends that any Union has violated this Article 7, it shall notify the Council of such fact, 
with copies of the notification to the Local Union involved. The Council and Local Union shall instruct, 
order, and otherwise use their best efforts to cause the employee(s) to immediately cease and desist from 
any violation of this Article. The Council shall not be liable for the unauthorized acts of a Local Union or 
its members. Similarly, a Local Union and its members shall not be liable for any unauthorized acts of its 
members, the Council, or another Local Union. 

SECTION 7.4 EXPEDITED ARBITRATION 
Any Contractor or Union alleging a violation of Section 7.1 of this Article 7 may utilize the expedited 
procedure set forth below (in lieu of, or in addition to, any actions at law or equity that may be brought). 

A. A party invoking this procedure shall notify J.J. Pierson and Richard Adelman who shall alternate 
as Arbitrator under this expedited arbitration procedure; with J.J. Pierson serving first. If the 
Arbitrator next on the list is not available to hear the matter within 48 hours of notice, the next 
Arbitrator on the list shall be called. Copies of such notification will be simultaneously sent to all 
parties (the alleged violator, the Council, the Local Union, and the Contractor). 

B. The Arbitrator shall hold a hearing within 48 hours of receiving the notice invoking the procedure 
if it is contended that the violation still exists. The Arbitrator shall provide at least 24 hours' 
notice (excluding Sundays and holidays) to all parties as to time and place of the hearing. 

C. All notices pursuant to this Article must be delivered to all parties (Local Union, Council, 
Contractor, Subcontractor, alleged violator) and may be provided by telephone, hand delivery, 
facsimile, email (if an email address has been designated for such service), or confirmed 
overnight mail delivery. The hearing may be held on any day including Saturdays or Sundays. 
The hearing shall be completed in one session which shall not exceed 8 hours duration (no more 
than 4 hours being allowed to either side to present their case and conduct their cross 
examination) unless otherwise agreed. A failure of any party to attend the hearing shall not delay 
the hearing of evidence by those present or the issuance of an award by the Arbitrator. 

D. Section 7.1 hearings: The sole issue at the hearing shall be whether a violation of Section 7.1 
occurred. If a violation is found to have occurred, the Arbitrator shall issue a Cease and Desist 
Award restraining such violation and serve copies on all parties. The Arbitrator shall have no 
authority to consider any matter in justification, explanation or mitigation of such violation or to 
award damages (any damages issue is reserved solely for court proceedings, if any). The Award 
shall be issued in writing within 3 hours after the close of the hearing, and may be issued without 
an Opinion. If any involved party desires an Opinion, one shall be issued within 15 calendar days, 
but its issuance shall not delay compliance with, or enforcement of, the Award. 

E. An Award issued under this procedure may be enforced by any court of competent jurisdiction 
upon the filing of this Agreement together with the Award. Notice of the filing of such 
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enforcement proceedings shall be given to all parties. In any court proceedings to obtain a 
temporary or preliminary order enforcing the Arbitrator's Award as issued under this expedited 
procedure, the involved Union and Contractor waive their right to a hearing and agree that such 
proceedings may be commenced by order to show cause. Such agreement does not waive any 
party's right to participate in a hearing for a final court order of enforcement or in any contempt 
proceeding. 

F. Any rights created by statute or law governing arbitration proceedings which are inconsistent 
with the procedure set forth in this Article, or which interfere with compliance thereto, are hereby 
waived by the Contractors and Unions to whom they accrue. 

G. The fees and expenses of the Arbitrator shall be equally divided between the involved Contractor 
and Union. 

SECTION 7.5 ARBITRATION OF DISCHARGES FOR VIOLATION 
Procedures contained in Article 9 shall not be applicable to any alleged violation of this Article 7, with the 
single exception that an employee discharged for violation of Section 7.1, above, may have recourse to 
the procedures of Article 9 to determine only if the employee did, in fact, violate the provisions of Section 
7.1 of this Article; but not for the purpose of modifying the discipline imposed where a violation is found 
to have occurred. 

ARTICLE 8 - LABOR MANAGEMENT COMMITTEE  
SECTION 8.1 SUBJECTS 

The Project Labor Management Committee ("Committee") will meet on a regular basis to: (1) promote 
harmonious relations among the Contractors and Unions; (2) enhance safety awareness, cost effectiveness 
and productivity of construction operations; (3) protect the public interest; (4) discuss matters relating to 
staffing and scheduling with safety and productivity as considerations; and (5) review Affirmative Action 
and equal employment opportunity matters pertaining to the Project, if any. 

SECTION 8.2 COMPOSITION 
The Committee shall be jointly chaired by a designee of the Prime Contractor and the Council. It may 
include representatives of the Local Unions and contractors involved in the issues being discussed. The 
Committee may conduct business through mutually agreed upon sub-committees.  In all such cases, the 
Committee and its subcommittees shall maintain equal representation between the Local Unions and the 
Contractor entities. 

SECTION 8.3 PRE-JOB CONFERENCE 

A. So that the start and continuation of work may progress without interruption, the Committee shall 
require each contractor and Subcontractor of whatever tier to conduct a pre- job conference with 
the Council prior to commencing work. The Project Owner and Prime Contractor shall be advised 
in advance of such conferences and may participate if they wish. 

B. The purpose of the pre-job conference shall be for the parties to agree on such matters as work 
assignments, the standard work day and work week, the number of employees to be employed, 
the method of referral, the applicable wage rates and fringe benefit contributions, and any other 
applicable matters in accordance with this Agreement. 

C. Disputes and Violations. 
1. Unresolved disputes concerning trade assignments shall be handled in accordance with 

Article 10 in accordance with the National Plan established by the Building and 
Construction Trades Department, provided however, that disputes concerning intra-trade 
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assignments (assignments between trades within the same International Union) will be 
determined by the applicable International Union. 

2. All remaining unresolved issues shall be subject to the provisions of Article 9.  

ARTICLE 9 - GRIEVANCE & ARBITRATION PROCEDURE  
SECTION 9.1 CLOSE COOPERATION 

The Contractors, Unions, and employees, collectively and individually, realize the importance to all 
parties to maintain continuous and uninterrupted performance of Project Work and agree to resolve 
disputes in accordance with the grievance-arbitration provisions set forth in this Article. 

SECTION 9.2 PROCEDURE 
Any question, dispute or claim arising during the term of this Agreement involving the interpretation or 
application of this Agreement (other than jurisdictional disputes and alleged violations of Article 7, 
Section 7.1 and Article 8, Section 8.3.C.1, shall be considered a grievance and shall be resolved pursuant 
to the following procedure. 

Step 1: 

a. When any employee covered by this Agreement feels aggrieved by a claimed violation of this 
Agreement, the employee shall give notice of the claimed violation to the Local Union 
representative or job steward, who shall notify the work site representative of the involved 
Contractor and the Prime Contractor. To be timely, such notice must be given within 7 calendar 
days after the act, occurrence or event giving rise to the grievance. The Local Union 
representative or the job steward shall meet with the work site representative of the involved 
Contractor and the Prime Contractor and endeavor to adjust the matter within 7 calendar days 
after timely notice has been given. If they fail to resolve the matter within the prescribed period, 
the grieving party, may, within 7 calendar days thereafter, pursue Step 2 of the grievance 
procedure by serving the involved Contractor with written copies of the grievance setting forth a 
description of the claimed violation, the date on which the grievance occurred, and the provisions 
of the Agreement alleged to have been violated. Grievances and disputes settled at Step 1 are non-
precedential except as to the specific Local Union, employee and Contractor directly involved 
unless the settlement is accepted in writing by the Labor-Management Committee as creating a 
precedent with respect to Project Work. 

b. Should any signatory to this Agreement have a dispute (excepting jurisdictional disputes and 
alleged violations of Article 7, Section 7.1 or Article 8, Section 8.3.C.1) with any other signatory 
to this Agreement and, if after conferring, a settlement is not reached within 7 calendar days, the 
dispute may be reduced to writing and the grieving party may proceed to Step 2 in the same 
manner as outlined in subparagraph (a) for the adjustment of employee grievances. 

Step 2: 

Upon timely receiving a written grievance, the involved Contractor shall notify and schedule a 
meeting with the Business Manager of the involved Local Union, the Council, and the Prime 
Contractor, and their respective representatives, for the purpose of arriving at a satisfactory settlement. 
Such meeting shall be held within 7 calendar days of the involved Contractor's receipt of the written 
grievance. Meeting minutes shall be kept by the Contractor with copies to the parties within twenty-
four (24) hours. 
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Step 3: 

a. If the grievance shall have been submitted but not resolved in Step 2, any of the participating Step 
2 entities may, within 21 calendar days after the initial Step 2 meeting, submit the grievance in 
writing (copies to other participants, including the Prime Contractor), to J.J. Pierson and Richard 
Adelman who shall act, alternately, as the Arbitrator under this procedure. The Labor Arbitration 
Rules of the American Arbitration Association shall govern the conduct of the arbitration hearing, 
at which all Step 2 participants shall be parties. The decision of the Arbitrator shall be final and 
binding on the involved Contractor, Local Union, and employees, and the fees and expenses of 
such arbitrations shall be borne equally by the involved Contractor and Local Union. 

b. Failure of the grieving party to adhere to the time limits set forth in this Article shall render the 
grievance null and void. These time limits may be extended only by written consent of the Prime 
Contractor, the involved Contractor, and the involved Local Union at the particular step where the 
extension is agreed upon. The Arbitrator shall have authority to make decisions only on the issues 
presented to him and shall not have the authority to change, add to, delete or modify any 
provision of this Agreement. 

ARTICLE 10 - JURISDICTIONAL DISPUTES  
SECTION 10.1 ASSIGNMENT 

The assignment of work shall be solely the responsibility of the Contractor performing the work involved, 
subject to the pre job conference and the procedures set forth in Article 8, Section 8.3.C, and such work 
assignments shall be in accordance with the National Plan for the Settlement of Jurisdictional Disputes in 
the Construction Industry ("National Plan") or any successor Plan approved by the Building & 
Construction Trades Department, AFL-CIO. 

SECTION 10.2 PROCEDURE FOR SETTLEMENT OF JURISDICTIONAL DISPUTES 
All jurisdictional disputes involving Project Work shall be settled according to the National Plan, 
provided however, that disputes concerning intra-trade assignments (assignments between trades within 
the same International Union) will be determined by the applicable International Union. 

SECTION 10.3 NO DISRUPTIONS 
There will be no strikes, work stoppages, or slowdowns, arising out of any jurisdictional dispute. Pending 
the resolution of the dispute, the work shall continue uninterrupted and as assigned by the Contractor. No 
jurisdictional dispute shall excuse a violation of Article 7 of this Agreement. 

SECTION 10.4 AWARD 
Any jurisdictional award pursuant to this Article shall be final and binding on the disputing Unions and 
the involved Contractor on this Project only, and may be enforced in any court of competent jurisdiction. 
Such award or resolution shall not establish a precedent on any other construction work not covered by 
this Agreement. 

SECTION 10.5 LIMITATIONS 
Awards made under this Article shall determine only to whom the disputed work belongs for this Project. 
The deciding person or group hereunder shall have no authority to (1) assign work to a double crew, that 
is, to more employees than the minimum required by the Contractor to perform the work involved; (2) 
assign the work to employees who are not qualified to perform the work involved; or (3) assign work 
being performed by non-union employees to union employees. This provision does not prohibit the 
establishment, with the agreement of the involved Contractor, of composite crews where more than one 
(1) employee is needed for the job. 
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ARTICLE 11 - WAGES AND BENEFITS  
SECTION 11.1 CLASSIFICATION AND HOURLY RATE 

All employees covered by this Agreement shall be classified in accordance with the work performed and 
paid the wage rates applicable for those classifications as required by the Schedule A Agreement 
applicable to the work. 

SECTION 11.2 EMPLOYEE BENEFITS 

A. Unless expressly provided differently in this Agreement, Contractors and Subcontractors agree to 
pay employee fringe benefits contributions/supplements on behalf of all of their employees 
covered by this Agreement in the amounts required by the applicable Schedule A Agreement so 
long as they are consistent with the New York State Labor Law Section 220 schedule in effect. 
Except as provided below and in Article 11, Section 11.2.B, the Contractors and Subcontractors 
agree that such payments shall be made to those established jointly trusteed employee benefit 
funds designated in the Schedule A Agreements, and in the amounts so designated. Bona fide 
jointly trusteed fringe benefit plans established or negotiated through collective bargaining during 
the life of this Agreement may be added if they similarly fall within New York State Labor Law 
Section 220. Under no circumstances is a Contractor or Subcontractor required to pay benefits 
except as required under Section 220 or otherwise explicitly required by this Agreement. 

B. Notwithstanding Section 11.2.A, above, Contractors and Subcontractors who designate 
employees pursuant to Article 4, Section 4.2.B, may satisfy the above benefit obligation with 
respect to those employees by: (1) providing those employees with coverage under their own 
bona fide private benefit plans, provided such plans satisfy the requirements of the Internal 
Revenue Code and Section 220; (2) by electing to pay into the applicable jointly held trustee 
funds designated on Schedule A Agreements on their behalf; or (3) by including the full amount 
of such benefit in the employee's wages. When the benefit payments are paid into private plans, 
the payments to be made on behalf of those employees must equal the total supplement amount 
set forth at the Wage and Benefit sheet referred in Section 11.1 of this Article 11, and must be 
consistent with the requirements of Section 220, and any shortfall must be included in the 
employee's wages. The option for a private plan equivalent supplement shall not apply to 
contributions into Joint Apprentice Training Committee (JATC) or similar apprentice funds 
designated on the Schedule A Agreements if the Contractor or Subcontractor, as the case may be, 
does not have an apprentice training program approved by the New York State Department of 
Labor. Upon request by the Council, any Contractor or Subcontractor providing coverage to 
Article 4, Section 4.2.B employees under private benefit plans will provide the Council with 
documentation of benefit payments made to individual employees during the term of their 
employment on the Project. 

C. Contractors who exercise the option under Section 11.2.B of this Article 11 to pay into their own 
private benefit plans rather than the applicable jointly trusteed funds designated in the Schedule A 
Agreements shall be responsible for and guarantee employee benefit/supplement payments and 
shall indemnify and hold harmless the jointly trusteed funds designated in the Schedule A 
Agreements against any and all benefit/supplement claims by its employees. 

D. Contractors who contribute to jointly trusteed funds under this Section 11.2 agree to be bound by 
the written terms of the legally-established jointly trusteed Trust Agreements specifying the 
detailed basis on which payments are to be paid into, and benefits paid out of, such Trust Funds 
but only with regard to work done on this Project and only for those employees for whom this 
Agreement requires such benefit Payments. Notwithstanding the foregoing, a Contractor's 
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liability shall be at all times limited to the amount of contributions required to be made to the 
Trust Funds together with those damages as articulated in the trust agreements establishing said 
fringe benefit contribution plans and the Employee Retirement Income Security Act of 1947. 

E. Each Contractor shall be responsible for and guarantee the payment of all required fringe benefits 
on the Project Site. Prior to the Prime Contractor issuing payment to a Contractor on behalf of the 
Contractor (or its Subcontractor) for Project Site work, the Prime Contractor will notify the 
applicable Union and any fund to which that Contractor or Subcontractor is contributing that a 
payment will be issued for that Contractor or Subcontractor. Notification, which may be by 
facsimile and/or email (in the event that an email address has been designated for this purpose), 
will provide that the fund has 48 hours from the time the fax or email is sent in which to advise 
the Prime Contractor and the Construction Manager of any current contribution delinquencies for 
that Contractor or Subcontractor. If written notice of such a delinquency is received by the Prime 
Contractor and Construction Manager within that 48-hour period, the Prime Contractor shall 
withhold from any payment due that Contractor the amount of that delinquency, up to the total 
amount due the Contractor and/or Subcontractor, until any dispute regarding the delinquency has 
been resolved. If notice of a delinquency is not received by the Prime Contractor and the 
Construction Manager within the required time periods, the Prime Contractor and the 
Construction Manager shall have no basis upon which to withhold, with respect to that 
delinquency, any part of a payment which is otherwise due. 

F. For the purposes of notification under this Section, notification of a deficiency shall be forwarded 
to: [insert name, address, email address of Prime Contractor and/or Construction Manager 
contacts]. 

ARTICLE 12 - HOURS OF WORK, PREMIUM PAYMENTS, SHIFTS AND HOLIDAYS 

SECTION 12.1 WORK WEEK AND WORK DAY 
A. The standard work week shall consist of 40 hours of work at straight time rates, Monday 

through Friday, 8 hours per day, plus ½ hour unpaid lunch period with the normal start time of either 7:00 
a.m. or 8:00 a.m.   

B. In accordance with project needs, there may be flexible start times with 5 work days 
advance notice from the Contractor or the Project Owner to the Union, in which case the Day Shift shall 
commence at the identified time between the hours of 6:00 a.m. and 9:00 a.m. and shall end between the 
hours of 2:30 p.m. and 5:30 p.m., for an 8-hour day. The Evening Shift shall commence between the 
hours of 3:00 p.m. and 6:00 p.m., unless different times are necessitated by the Agency’s phasing plans on 
specific projects.  The Night Shift shall commence between the hours of 11:00 p.m. and 2:00 a.m., unless 
different times are necessitated by the Agency’s phasing plans on specific projects.  Subject to the 
foregoing, starting and quitting times shall occur at the Program Work site designated by the Contractor. 

C. Scheduling - Except as provided above, Monday through Friday is the standard work 
week; 8 hours per day, plus ½ hour unpaid lunch period, with the normal start time of either 7:00 a.m. or 
8:00 a.m.   

D. Notice - Contractors shall provide not less than 5 work days prior notice to the Local 
Union involved as to the work week and work hour schedules to be worked or such lesser notice as may 
be mutually agreed upon. 
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SECTION 12.2 OVERTIME 
Overtime shall be paid for any work over eight (8) hours in a day and any work over forty (40) hours in a 
week. Overtime shall be paid at time and one half (1 ½) Monday through Saturday. All overtime work 
performed on Sunday and Holidays will be paid pursuant to the applicable Schedule A. There shall be no 
stacking or pyramiding of overtime pay under any circumstances. There will be no restriction upon the 
Contractor’s scheduling of overtime or the nondiscriminatory designation of employees who shall be 
worked, including the use of employees, other than those who have worked the regular or scheduled work 
week, at straight time rates. The Contractor shall have the right to schedule work so as to minimize 
overtime or schedule overtime as to some, but not all, of the crafts and whether or not of a continuous 
nature. 

SECTION 12.3 SHIFTS 

A. Flexible Schedules - Scheduling of shift work, including Saturday and Sunday work, shall be 
within the discretion of the Contractor in order to meet Project Work schedules and existing 
Project Work conditions. Shifts must have prior approval of the Prime Contractor and must be 
scheduled with not less than five work days' notice to the Local Union. 

B. Second and/or Third Shifts -- Saturday and/or Sunday Work. The second shift shall start between 
3 p.m. and 6 p.m. and the third shift shall start between 11 p.m. and 2 a.m. Notwithstanding the 
previous sentence, each Second and/or Third Shift shall start one half (½) hour after the end of its 
preceding shift (i.e. the First Shift in case of a Second Shift; and the Second Shift in case of a 
Third Shift).  Shift differentials shall be paid according to the applicable Schedule A. No other 
premium or payments for such work shall be required unless such work is in excess of 40 hours 
during the week. Work performed on Saturdays or Sundays shall be paid as provided in the 
applicable Schedule A. 

C. Four-Tens: Notwithstanding any other provision of this Agreement, when working a four-day 
work week which shall be identified by the Contractor or Project  Owner upon 5 work days 
advance notice of either Monday through Thursday, the standard work day shall consist of ten 
(10) hours work for ten (10) hours pay at the straight time rate exclusive of an unpaid 1/2 hour 
meal period and regardless of the starting time. 

SECTION 12.4 HOLIDAYS 

A. Schedule - There shall be nine (9) recognized holidays: 

New Years Day 
Veteran’s Day 

Dr. Martin Luther King, Jr. Day 
Presidents Day 
Memorial Day 
Fourth of July 

Labor Day 
Thanksgiving Day 

Christmas Day 
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All said holidays shall be observed on the dates designated by New York State Law. In the absence of 
such designation, they shall be observed on the calendar date, except that holidays which occur on Sunday 
shall be observed on the following Monday. 

B. Payment - Regular holiday pay, if any, for work performed on a recognized holiday shall be in 
accordance with the applicable Schedule A Agreement. 

C. Exclusivity - No holidays other than those listed in Section 12.4 shall be recognized or observed. 
D. Whenever a paid holiday falls within a work week, which is defined for the purpose of this 

Section as commencing on Sunday and concluding on the following Saturday, then an Employee 
covered by this Agreement shall be paid for such holiday. 

SECTION 12.5  MAKE-UP DAYS 
When severe weather, power failure, fire or natural disaster or other similar circumstances beyond the 
control of the Contractor prevent work from being performed on a regularly scheduled weekday, the 
Contractor — so long as it is current in the remittance of all fringe benefit contributions owed to date — 
may, subject to Project Owner approval, schedule a Saturday make-up day and such time shall be 
scheduled and paid as if performed on a weekday.  Any other Saturday work shall be paid at time and 
one-half (1 ½).  In the event that the regular work schedule is four (4) 10-hour work days, then Friday 
may be scheduled as a make-up day and such time shall be scheduled and paid as if performed on a week 
day. Any other Friday work shall be paid at time and one-half (1 ½).  The Contractor shall notify the 
Local Union on the missed day or as soon thereafter as practicable if such a make-up day is to be worked.  
The refusal of any Local Union to honor a request for a make-up day due to the Contractor’s failure to be 
current in the remittance of all fringe benefit contributions owed to date shall not be considered a work 
stoppage violation of the No Strike Provision of this Agreement.  The crew of employees on a make-up 
day shall not exceed the average crew size employed during the work week and no employees shall be 
disciplined for refusing to work on a make-up day. 

SECTION 12.6 REPORTING PAY 

A. Employees who report to the work location pursuant to a regular schedule and who are not 
provided with work or whose work is terminated early by a Contractor, for whatever reason, shall 
receive the greater of an allowance for travel costs equal to one hour's pay or pay for any hours 
actually worked, but not both. (Such payment is in lieu of any reporting or similar pay provided 
for in an applicable Schedule A Agreement.) The allowance for travel costs is not to be 
considered as wages nor is it to be included in the calculation of any benefits. 

B. When an employee who has completed his or her scheduled shift and has left the Project site is 
"called out" to perform special work of a casual, incidental, or irregular nature, the employee 
shall receive pay for actual hours worked at applicable straight time or overtime rates in 
accordance with this Agreement, but no less than a minimum guarantee of one (1) hour at the 
employee's straight time rate. 

C. When an employee leaves the job or work location of their own volition, is discharged for cause, 
or is not working as a result of the Contractor's invocation of Section 12.9 below, he or she shall 
be paid only for the actual time worked. 

D. There shall be no pay for time not actually worked except as specifically set forth in this Article 
12. 

E. If provided for in a Schedule A Agreement, a full weeks’ pay shall be paid for the identified craft 
worker foreperson in such Schedule A Agreement. 
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SECTION 12.7 PAYMENT OF WAGES 

A. Payday: A statement shall be furnished with the payment of wages showing the Employer’s name; 
the Employee’s name; the Total Earnings, the Total Hours and itemized Tax Deductions and/or 
Withholdings. A payroll check shall be drawn upon a local Federal Deposit Insurance Corporation 
insured financial institution within the region where the project work is being performed, payable 
on demand at its identified value. The Employer may also pay electronically with transfer from a 
direct deposit fund so long as the Employee has a viable bank account in which to transfer funds 
and has requested same. All Employees shall be paid by 3:00 p.m. on Thursdays.  In the event 
that the following Friday is a bank holiday, payroll shall be issued on Wednesday of that week.  
Not more than one week’s wages shall be held back in any pay period. 

B. Termination: Employees who are laid off or discharged for cause shall be paid in full for that 
which is due them at the time of termination. The Contractor shall also provide the employee with 
a written statement setting forth the date of layoff or discharge. 

SECTION 12.8 INJURY/DISABILITY 
An employee who, after commencing work, suffers a work-related injury or disability while performing 
work duties, shall receive no less than eight (8) hours wages for that day. Further, the employee shall be 
rehired at such time as the employee is able to return to duties provided there is still work available on the 
Project for which the employee is qualified and able to perform. 

SECTION 12.9 EMERGENCY WORK SUSPENSION 
A Contractor may, if considered necessary for the protection of life, property, and/or safety of employees 
or others, suspend all or a portion of Project Work. In such instances, employees shall be paid for actual 
time worked; provided however, that when a Contractor requests that employees remain at the job site 
available for work, employees shall be paid for "stand-by" time at their hourly rate of pay. 

SECTION 12.10 TIME KEEPING 
A Contractor may utilize systems to check employees in and out. Each employee must check in and out 
and sign a daily sign-in sheet, or other attendance protocol as directed in writing by the Project  Owner. 
The Contractor will provide adequate facilities for checking in and out in an expeditious manner. 

SECTION 12.11 MEAL PERIOD 
A Contractor shall schedule an unpaid period of a 1/2-hour duration at the work location between the 3rd 
and 5th hour of the scheduled shift. A Contractor may, for efficiency of operation, establish a schedule 
which coordinates the meal periods of two or more crafts, or which provides for staggered lunch periods 
within a craft or trade. If an employee is required to work through the meal period, the employee shall be 
compensated in a manner established in the applicable Schedule A Agreement. 

ARTICLE 13 - APPRENTICESHIP & HELMETS TO HARDHATS  
SECTION 13.1 APPRENTICE RATIOS 

Recognizing the need to maintain continuing supportive programs designed to develop adequate numbers 
of competent workers in the construction industry and to provide craft entry opportunities for minorities, 
women and economically disadvantaged non-minority males, Contractors will employ apprentices in their 
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respective crafts to perform such work as is within their capabilities and that is customarily performed by 
the craft in which they are indentured. Contractors may utilize apprentices and such other appropriate 
classifications in the maximum ratio permitted by the New York State Department of Labor (“NYSDOL”) 
or the maximum allowed per trade, whichever is greater. The Council and its affiliate locals fully support 
the advancement of employment of all persons through registered apprenticeship programs in order to 
assist Contractors in fulling their obligations to promote employment opportunities for all classifications 
of persons. 

SECTION 13.2 HELMETS TO HARDHATS 
The Contractors and the Unions desire to facilitate the entry into the building and construction trades of 
veterans who are interested in careers in the building and construction industry. The Contractors and the 
Unions agree, to the extent that individual local unions participate in it, to utilize the services of the New 
York Center for Military Recruitment, Assessment and Veterans Employment (the "Center") and the 
Center's "Helmets to Hardhats" program as a resource for preliminary orientation and assessment of 
construction aptitude; referral to apprenticeship programs or hiring halls; counseling and mentoring; and 
support networks, employment opportunities, and other needs as identified by the parties. 

The Unions and the Contractors agree to work with the Center to create and maintain an integrated 
database of veterans interested in working on the Project as well as information about apprenticeship and 
employment opportunities related to this Project. To the extent permitted by law, the Unions will give 
credit to such veterans for bona fide, provable past experience. 

ARTICLE 14 - NO DISCRIMINATION  
SECTION 14.1 COOPERATIVE EFFORTS 

The Contractors and Unions agree that they shall not discriminate against any employee or applicant for 
employment because of race, color, religion, sex, national origin, marital status, age, union or non-union 
status, real or perceived sexual orientation or any other status protected by law, in any manner prohibited 
by law or regulation. It is recognized that special procedures may be established by Contractors and Local 
Unions and the New York State Department of Labor for the training and employment of persons who 
have not previously qualified to be employed on construction projects of the type covered by this 
Agreement. The parties to this Agreement shall assist in such programs and agree to use their best efforts 
to ensure that the goals for female and minority employment are met on this Project. Nothing in this 
section shall be grieveable. 

SECTION 14.2 LANGUAGE OF AGREEMENT 
The use of the masculine or feminine gender in this Agreement shall be construed as including both 
genders. 

ARTICLE 15 - GENERAL TERMS  
SECTION 15.1 TOOLS OF THE TRADE 

The welding/cutting torch and chain fall are tools of the trade having jurisdiction over the work 
performed. Employees using these tools shall perform any of the work of the trade. There shall be no 
restrictions on the emergency use of any tools or equipment by any qualified employee or on the use of 
any tools or equipment for the performance of work within the employee's jurisdiction. 

SECTION 15.2 SUPERVISION 
Employees shall work under the supervision of the craft foreperson or general foreperson. 
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SECTION 15.3 FULL WORKDAY 
Employees shall be at their work area at the starting time established by the Contractor. The signatories 
reaffirm their policy of a fair day's work for a fair day's wage. 

ARTICLE 16 - SAFETY PROTECTION OF PERSON AND PROPERTY  
SECTION 16. 1 SAFETY REQUIREMENTS  

Each Contractor will ensure that applicable OSHA and safety requirements are at all times maintained on 
the Project Work site, including infectious disease protocol when required by public health authorities, 
and the employees and Unions agree to cooperate fully with these efforts to the extent consistent with 
their rights and obligations under the law.  

SECTION 16.2 CONTRACTOR RULES  
Employees covered by this Agreement shall at all times be bound by the reasonable safety, security, and 
visitor rules as established by the Prime Contractor / Construction Manager for Project Work that are 
consistent with this Agreement and industry standards. Such rules will be published and posted in 
conspicuous places throughout the Project Work sites and provided to the Council and the Local Unions. 
Any site rules that are new or vary from common industry standards shall be implemented only after 
notice to the Council and its affiliated Local Unions and an opportunity for negotiation and resolution by 
the Labor Management Committee has been undertaken. 

ARTICLE 17 - SAVINGS AND SEPARABILITY  
In the event that the application of any provision of this Agreement is enjoined, on either an interlocutory 
or permanent basis, or is otherwise determined to be in violation of law, the provision involved (and/or its 
application to a particular part of the Project, as necessary) shall be rendered, temporarily or permanently, 
null and void, but the remainder of the Agreement shall remain in full force and effect to the extent 
allowed by law. In the event a court of competent jurisdiction finds any portion of the Agreement to be 
invalid, the parties will immediately enter into negotiations concerning the substance affected by such 
decision for the purpose of achieving conformity with the court determination and the intent of the parties 
hereto for contracts to be let in the future. 

SECTION 17.1 NON-WAIVER 
Nothing in this Agreement is intended to be or shall be construed as a waiver by any Union(s) of any 
prevailing wage determination or schedule that is applicable to their trade for any public work that has 
been or may be performed in the future on any work outside the scope of this Agreement. Nothing 
contained in this Agreement is intended to be or shall be construed as a waiver by any Union(s) of any 
more favorable term or condition of employment that may be contained in any collective bargaining 
agreement applicable to work outside the scope of this Agreement. 

ARTICLE 18 - FUTURE CHANGES IN SCHEDULE A AREA CONTRACTS  

Each Schedule A Agreement identified herein and made a part hereof, shall continue in full force and 
effect until the Contractor and/or Union parties to the Area Collective Bargaining Agreements which are 
the basis for the Schedule A notify the Project Owner and Prime Contractor in writing of the agreed upon 
changes in those agreements which are applicable to the Project, and their effective dates. Such changes 
shall only be effective to the extent consistent with this Agreement. Any disagreement between 
signatories to this Agreement over the incorporation into Schedule A of provisions agreed upon in the 
renegotiation of Area Collective Bargaining Agreements shall be resolved in accordance with the 
procedure set forth in Article 9 of this Agreement. 
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SECTION 18.1 LABOR DISPUTES DURING AREA CONTRACT NEGOTIATIONS 
The Unions agree that there shall be no strikes, work stoppages, sympathy actions, picketing, slowdowns 
or other disruptive activity or other violations of Article 7 affecting the Project by any Local Union 
involved in the renegotiation of Area Local Collective Bargaining Agreements, nor shall there be any 
lock-out on this Project affecting a Local Union during the course of such renegotiations effect. 

ARTICLE 19 - WORKERS' COMPENSATION ADR 

 At the written option of the Contractor and with the written approval of the Building  and 
Construction Trades Council of Westchester and Putnam Counties, New York, all  Local Unions, 
Contractors and Sub-Contractors working on this project agree to be bound by the Collectively Bargained 
Workers Compensation Alternative Dispute Resolution  Agreement [ADR Agreement] and to the ADR 
program set forth therein, by and between the  Construction Industry Council of Westchester and the 
Hudson Valley, Inc. and the Building and Construction Trades Council of Westchester and Putnam 
Counties, New York, approved by the New York State Workers’ Compensation Board on February 17, 
2022, as amended.  

ARTICLE 20 - DRUG FREE WORK PLACE  
 The use, consumption, sale, transfer, purchase and/or possession of a controlled substance and/or 
alcohol during working hours or while on the Project Site, and reporting for work under the influence of a 
controlled substance or alcohol is prohibited. The Construction Manager’s controlled substance and 
alcohol policy will apply to all individuals performing work on the Project Site and is attached hereto as 
Schedule D.  The Construction Manager shall arrange for testing of employees of the Contractor or the 
Subcontractor in question through a recognized and licensed provider at the Contractor's or Subcontractor 
's expense.  

ARTICLE 21 - CLEAN UP 
 A clean work site results in a safe and more productive job site. All cleanup during construction 
shall be performed by the trade having jurisdiction for cleanup in accordance with the Project contract 
documents. The Project Owner will ensure a clean and safe workplace. The Project Owner or Prime 
Contractor may back charge Contractors accordingly if cleanup becomes unsatisfactory.  Once 
construction is complete and a building, section or floor is turned over to a professional cleaning company 
for final cleaning, including but not limited to, windows and floor prep, up to 33.3% of the employees 
may be a direct employee of the cleaning company. Those direct employees shall be exempt from this 
Agreement. 
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 IN WITNESS WHEREOF the parties have caused this Agreement to be executed and effective 
as of the _____day of ___________, 2024. 

BUILDING AND CONSTRUCTION TRADES COUNCIL OF  
WESTCHESTER AND PUTNAM COUNTIES, NEW YORK 
 
 By: _______________________________ 

 Jeff Loughlin, President 

By:  _______________________________ 

 Edward Cooke, Vice President 

By: _______________________________ 

 Anthony Ascencao, Treasurer 

FOR THE PROJECT OWNER: 

By: ______________________________ 
Name: 
Title: 

FOR THE PRIME CONTRACTOR: 

By: ______________________________ 
Name: 
Title: 
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FOR THE LOCAL AFFILIATES APPROVAL 
Local One International Union of Elevator Constructors  
of New York and New Jersey, AFL-CIO 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

International Brotherhood of Electrical Workers Local No. 3 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Boilermakers Local 5 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Bricklayers and Allied Craftworks Local 1 NY 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Tile, Marble & Terrazzo Bricklayers and Allied Craftsmen  
Local Union No. 7 of New York & New Jersey 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

United Union of Roofers, Waterproofers and Allied  
Workers Local No. 8, New York 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

District Council 9 International Brotherhood  
of Painters and Allied Trades, AFL-CIO 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

International Union of Operating Engineers Local 15D 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 
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Plumbers & Steamfitters Local 21 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

International Union of Operating Engineers Local 30 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Sheet Metal Workers’ Local Union 38 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Local Union No. 40 of the International Association of  
Bridge, Structural and Ornamental IronWorkers 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Metallic Lathers Union Local 46 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Heavy Construction Laborers Local 60 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Asbestos Workers Local 91 (International Association  
of Heat and Frost Insulators and Asbestos Workers) 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

International Union of Operating Engineers Local 137 
By:  ______________________________ 
Name:  ______________________________ 

Title: ______________________________ 
Stone Derrickmen and Riggers Local Union No. 197 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 
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Laborers International Union of North America,  
Local No. 235 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Operative Plasterers’ and Cement Masons’  
International Association Local 262 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

North Atlantic States Regional Council  
of Carpenters - Local 279 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

International Brotherhood of Electrical Workers  
Local Union 363 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Teamsters Local 456 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Ornamental Ironworkers Local Union No. 580 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Road Sprinkler Fitters Local 669 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

NYCDCC Millwright and Machinery Erectors  
Local Union No. 740 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

- -24



United Cement Masons’ Union of Greater  
New York and Long Island Local 780 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Bridge Painters Local 806 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Teamsters Local 813 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Teamsters Local 814 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Glaziers Local 1087 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

NYCDCC Dockbuilders Local Union 1556 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

NYCDCC Resilient Floor Coverers Local 2287 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 

Iron Workers District Council of Greater  
New York and Vicinity 
By:  ______________________________ 
Name:  ______________________________ 
Title: ______________________________ 
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SCHEDULE A - LOCAL COLLECTIVE BARGAINING AGREEMENTS 

1. Local One International Union of Elevator Constructors of New York and New Jersey, AFL-CIO 
2. International Brotherhood of Electrical Workers Local No. 3 
3. Boilermakers Local 5 
4. Bricklayers and Allied Craftworks Local 1 NY 
5. Tile, Marble & Terrazzo Bricklayers and Allied Craftsmen Local Union No. 7 of New York & 

New Jersey 
6. United Union of Roofers, Waterproofers and Allied Workers Local No. 8, New York 
7. District Council 9 International Brotherhood of Painters and Allied Trades, AFL-CIO 
8. International Union of Operating Engineers Local 15D 
9. Plumbers & Steamfitters Local 21 
10. International Union of Operating Engineers Local 30 
11. Sheet Metal Workers’ Local Union 38 
12. Local Union No. 40 of the International Association of Bridge, Structural and Ornamental Iron 

Workers 
13. Metallic Lathers Union Local 46 
14. Heavy Construction Laborers Local 60 
15. Asbestos Workers Local 91 (International Association of Heat and Frost Insulators and Asbestos 

Workers) 
16. International Union of Operating Engineers Local 137 
17. Stone Derrickmen and Riggers Local Union No. 197 
18. Laborers International Union of North America, Local No. 235 
19. Operative Plasterers’ and Cement Masons’ International Association Local 262 
20. North Atlantic States Regional Council of Carpenters - Local 279 
21. International Brotherhood of Electrical Workers Local Union 363 
22. Teamsters Local 456 
23. Ornamental Ironworkers Local Union No. 580 
24. Road Sprinkler Fitters Local 669 
25. NYCDCC Millwright and Machinery Erectors Local Union No. 740 
26. United Cement Masons’ Union of Greater New York and Long Island Local 780 
27. Bridge Painters Local 806 
28. Teamsters Local 813 
29. Teamsters Local 814 
30. Glaziers Local 1087 
31. NYCDCC Dockbuilders Local Union 1556 
32. NYCDCC Resilient Floor Coverers Local 2287 
33. Iron Workers District Council of Greater New York and Vicinity 
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SCHEDULE B - LETTER OF ASSENT 
On this ___ day of ____________, 2024, the undersigned party confirms that it agrees to be a party to and 
be bound by the _________________Project Labor Agreement (hereinafter "Agreement" or "PLA") 
entered into between _____________________and _________________, and understands that  such 
Agreement may, from time to time, be amended by the parties or interpreted pursuant to its terms. The 
terms of the Agreement and its Schedules are hereby incorporated by reference herein. The undersigned, 
as a Contractor or Subcontractor (hereinafter "Contractor") on the Project known as 
________________and located at _________________(hereinafter "Project"), for and in consideration of 
the award to it of a contract to perform work on said Project, and in further consideration of the mutual 
promises made in the PLA, a copy of which was received and is acknowledged, hereby: 

1. accepts and agrees to be bound by the terms and conditions of the Agreement, together with any 
and all schedules, amendments, and supplements now existing or which are later made thereto; 

2. agrees to be bound by, and incorporates and adopts the legally established collective bargaining 
agreements (“Schedule A Agreements”) and local fringe benefit trust funds agreements as 
referenced in the PLA and this letter of Assent for this Project; 

3. authorizes the parties to such local fringe benefit trust funds agreements to appoint trustees and 
successor trustees to administer the trust funds and hereby ratifies and accepts the trustees so 
appointed as if made by the Contractor; 

4. certifies that it has no commitments or agreements that would preclude its full and complete 
compliance with the terms and conditions of this Agreement. The Contractor agrees to employ 
labor that can work in harmony with all other labor on the Project and shall require labor 
harmony from every lower tier Subcontractor it engages to work on the Project. Labor harmony 
disputes and/or issues shall be subject to the Labor Management Committee's Pre-Job conference 
provisions; 

5. agrees to secure from any Contractor(s) (as defined in the PLA) which is or becomes a 
Subcontractor (of any tier) on the Project, a duly executed Agreement to be bound in from 
identical to this document; and 

6. agrees that it will not invoke the Most Favored Nations Clause that may be contained in any of its 
collective bargaining agreements with Council affiliated Local Unions as a result of the 
application of this PLA to this Project. 

_____________________________ 
Name of Contractor of Subcontractor 

By:___________________________  
Authorized Officer & Title 
________________________________________________________________________ 
Address 
________________________________________________________________________ 
Telephone No./Email Address/Facsimile No. 
Contractor's State License # ______________________________ 

Employer EIN____________Employer NYS IU ________________WC# ____________ 
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SCHEDULE C — ADMINISTRATION OF AGREEMENT & DESIGNEE 

Name of Project:___________________________________________________ 

The Prime Contractor or Project Owner shall name a Designee to administer this Agreement. The 
Designee shall be notified in the event any jurisdictional issue, grievance, or other matter concerning this 
PLA arises, and such Designee shall actively take part in the resolution of the issue. Any signatory Union 
may request the Designee's assistance in rectifying an issue. 

The Designee's contact information is as follows: 

_____________________________________(Office Phone) 

_____________________________________(Cell Phone) 

______________________________________(Email) 

______________________________________(Signature) 

________________________________________(Print) 

Project Owner / Prime Contractor 
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SCHEDULE D - DRUG AND ALCOHOL POLICY 

PREAMBLE 

WHEREAS, Village/Town of Harrison (“Project Owner”) and [insert name of Prime Contractor] 
(“Prime Contractor”), for the second phase of the construction project known as the Harrison Recreation 
Center (“Project”) desires to provide for a safe, drug and alcohol-free work site for the Project; 

WHEREAS, the parties have entered into a separate Project Labor Agreement for the Project and have 
agreed to negotiate in good faith a Project Drug & Alcohol Testing Policy; 

WHEREAS, this Testing Policy is collectively negotiated between the Prime Contractor and the Building 
and Construction Trades Council of Westchester & Putnam Counties, New York (“Council”) (the 
Construction Manager and the Council are collectively referred to hereafter as the “Parties”); 
WHEREAS, the Parties each currently have respective drug and alcohol policies, including the Projects' 
Zero-Tolerance policy; 

WHEREAS, the Parties desire to maximize project safety conditions for the Project personnel and 
public, as well as deter violations of the Parties' respective drug and alcohol policies; 

NOW, THEREFORE, the Parties agree to this Policy as of the date hereof, 

ARTICLE 1 - PARTIES 

This Drug & Alcohol Testing Policy (“Policy”) is hereby established by the Prime Contractor and the 
Council, on behalf of itself and its affiliated local union members, and the signatory local unions on 
behalf of themselves and their members. 

ARTICLE 2-GENERAL CONDITIONS 

SECTION 2.1 - SUMMARY  
In order to reinforce the Parties' respective drug and alcohol policies, including the Projects' zero 
tolerance policy regarding the prohibition of the use of drugs and alcohol, and to deter Project personnel 
from violating those policies, the Parties agree that all Project Personnel (defined later) will be required to 
submit to drug and/or alcohol testing randomly, post-accident, and for reasonable suspicion provided such 
testing is in accordance with applicable state and federal law, including the limitations in NYS Labor Law 
201-d applicable to the lawful use of marijuana. 

Any individual on site that violates this Policy is subject to disciplinary action, including, without 
limitation, loss of site access privileges. 
SECTION 2.2 - REVOCATION OF PROJECT ACCESS PRIVILEGES 
Any one of the following occurrences will result in the immediate revocation of a Project Personnel's 
project access privileges: 

1. An individual is found selling or using drugs or alcohol, or otherwise is under the influence of 
drugs or alcohol, subject to the other terms of this Policy, on a Project Site; 

2. An individual has been convicted under any criminal drug or alcohol statute for a violation 
occurring in the workplace within the past two years; 

3. An individual who refuses to abide by the Projects' drug and alcohol policy, or refuses to submit 
to a test in accordance with this Policy; 
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4. An individual who switches, adulterates, or in any way tampers with a specimen required to be 
submitted in accordance with this Policy. 

SECTION 2.3 - DEFINITIONS  
Confirmed Positive Test: The presence of drugs, drug metabolites, or alcohol in a person's body that 
equals or exceeds the established cut off levels as defined in Exhibit 1. For drugs, the sample will have 
undergone Laboratory screening and confirmation testing and must have been verified as positive by a 
Medical Review Officer. A positive test result for alcohol obtained through Evidential Breath Testing is 
considered a Confirmed Positive Test. 

Employee Assistance Program (EAP): An EAP is generally considered a workplace-based, confidential 
program designed to help employees deal effectively with a variety of personal problems, and, of 
relevance to this policy, substance abuse problems.  The EAP promotes assessments and short-term 
counseling. An EAP shall also include any similar education or rehabilitation program provided by the 
Council or its respective members.  The Project Personnel that are required to participate in the EAP shall 
be responsible for the cost of their consultation with an EAP and/or participation in any education or 
rehabilitation program. 

Evidential Breath Testing Device (EBT): A device that is used to measure alcohol in the breath and which 
meets National Highway Traffic Safety Administration's specifications for precision and accuracy. 

Laboratory: A laboratory that is SAMHSA (Substance Abuse and Mental Health Services Administration) 
certified for the testing of drugs. 

Medical Review Officer (MRO): A licensed physician responsible for receiving laboratory results 
generated by an employer's drug testing plan who has knowledge of substance abuse disorders and 
medical training to interpret and evaluate a donor's confirmed positive test result together with his/her 
medical history and all other relevant information. 

Previous Worker: All individuals whose employment relationship with the contractor, company or 
organization no longer exists. 

Project Site: The construction area for respective Project. 

Reasonable Suspicion: When a qualified trade contractor, the Project Owner or the Prime Contractor as 
set forth in Section 3.7, reasonably believes that an individual has violated this Policy. Reasonable 
suspicion is based upon (1) specific, current, behavioral or performance indicators, (2) the possible 
manufacture, distribution, consumption or possession of unauthorized drugs, drug paraphernalia, or 
alcohol, or (3) documented investigation by an agency retained by, or otherwise independent from, the 
Project Owner or the Prime Contractor. 
SECTION 2.4 - INCLUDED SUBJECTS  
This Policy shall cover all employees of the Project Owner, the Prime Contractor and Project trade 
contractors, their subcontractors and any other of their respective personnel at any level that are 
performing any activity at a Project Site, inclusive of managers, superintendents and supervisors, except 
as specifically excluded by Section 2.5 of this Policy (collectively and singularly, "Project Personnel"). 
SECTION 2.5 - EXCLUDED SUBJECTS  
The following persons are not subject to the provisions of this Policy: 

1. Employees and entities engaged in off-site manufacture, modifications, repair, maintenance, 
assembly, painting, handling or fabrication of components, materials, equipment or machinery; 
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2. Vendors and employees of vendors engaged on a Project Site in equipment testing, inspection, 
training, warranty work, or engaged in corrections of defective or nonconforming work, unless 
such employees are expressly included in the bargaining unit of a local signatory to this 
Agreement; 

3. Employees engaged in ancillary work on a Project which is performed by third parties, such as 
electric utilities, gas utilities, telephone companies, and railroads, or any other work not 
constituting Project work; 

4. Employees of any governmental authority (state, local or otherwise); 
5. Employees and contractors engaged in work on the Project Site as part of due diligence or 

monitoring, which work is ancillary to Project work; and 
6. Emergency responders. 

SECTION 2.6 - PRESCRIPTION AND NON-PRESCRIPTION DRUGS 

The use of prescription drugs not prescribed directly to Project Personnel is prohibited, including the use 
of drugs prescribed to a spouse or domestic partner. The use of non-prescription drugs that are sold 
outside the United States and that contain substances that are illegal or require a prescription in the United 
States are prohibited, unless prescribed by a licensed physician. 
SECTION 2.7 - SEARCHES 

In order for the Prime Contractor to ensure the safety of Project Personnel and for the Prime Contractor to 
protect its assets, the Prime Contractor shall have the right upon good cause (such as reasonable suspicion 
of a violation of this Policy) to conduct reasonable searches for alcohol, drugs and related paraphernalia 
anywhere within the boundaries of a Project Site. A search may include any assets owned or leased by any 
Project Personnel that is on a Project Site, including without limitation, vehicles, lockers, gang boxes, 
desks and personal property brought onto a Project Site, but excluding personal body searches or physical 
contact with employees. 

ARTICLE 3 - DRUG & ALCOHOL TESTING 

SECTION 3.1 - COLLECTION PROCESS  
As of the execution date of this PLA, Project Personnel may be required to submit urine samples 
("Preliminary Drug Screening") for the purpose of detecting the presence of drugs as part of the random, 
post-accident or reasonable suspicion testing, in accordance with chain of custody protocols as established 
by Substance Abuse and Mental Health Services Administration (SAMHSA), utilizing an instant result 
test cup for Preliminary Drug Screenings, such testing is to be performed on-site by an independent 
service provider. The results from the instant result test cup will be considered preliminary.  The sample 
will be sent to a SAMHSA certified testing laboratory for confirmation. 

As of the date hereof, all Project Personnel will be required to submit to an Evidential Breath Test (EBT) 
for the purpose of detecting the presence of alcohol when submitting to random, post-accident or 
reasonable suspicion testing. Alcohol testing will not be conducted for pre-access testing. 
SECTION 3.2 - NEGATIVE PRELIMINARY DRUG SCREENING 

Project Personnel with a negative Preliminary Drug Screening will be considered conditionally accepted 
for Project site access, pending confirming laboratory results.  Site access privileges will be revoked if the 
subsequent laboratory results determine that the sample has tested positive for drugs or that the sample 
has been adulterated. 
SECTION 3.3 POSITIVE PRELIMINARY DRUG SCREENING 
If the Preliminary Drug Screening indicates a positive result, the individual will not be allowed access to 
the Project Site.  The sample will be sent to the certified laboratory for analysis and, if applicable, 
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reviewed by the Medical Review Officer (MRO).  If the laboratory confirmation results are also positive, 
the individual will be considered in violation of this Policy and their site access will be revoked for at 
least 30 days. If the laboratory confirmation results are negative, the Project Personnel's site access will 
not be revoked. 

SECTION 3.4 CONFIRMED POSITIVE TEST RESULTS 

A. POSITIVE DRUG TEST  

A drug test is considered positive if the test results exceed the limits shown in Exhibit 1, which is attached 
hereto and incorporated herein by reference.  The test will be confirmed through a second analysis 
process and reviewed by an MRO before results are reported.  Project Personnel with confirmed positive 
drug test results will have their site access revoked. In case of a "false positive" result, any such Personnel 
shall be entitled to the reimbursement of any wages lost during the suspension caused by any such false 
positive result. 

B. POSITIVE EBT  

An EBT is considered positive if the test results exceed .04 BrAC, or as otherwise set forth in Exhibit 1.  
Project Personnel with a positive alcohol test result will be subject to the remedies set forth in Exhibit 1. 

C. REINSTATEMENT OF SITE ACCESS PRIVILEGES  

(a) Subject to section 3.4(C)(a) immediately below, if the site access of a Project Personnel has been 
revoked pursuant to this Policy, then any such person may request that their site access be reinstated after 
30 days, provided that all of the following conditions are met to the reasonable satisfaction of the 
Construction Manager.  : 

1. The individual has provided proof of wellness from an accredited rehabilitation facility or has 
provided proof that treatment isn't needed as attested to by a licensed health care provider 
specializing in the diagnosis and treatment of alcohol and drug abuse. 

2. A current drug and alcohol test is obtained within three (3) days of the request for re-access to the 
site and proof of a negative test result has been received; and 

3. The individual agrees to submit to multiple testing for two (2) full years from the date of gaining 
re-access to the project, the scheduling of which will be determined at the sole discretion of the 
Construction Manager.  If all of these conditions have been met, the Construction Manager agrees 
that it will not unreasonably withhold their consent to any such request.  

(b) Unlawful possession, concealment, use, purchase, sale, manufacture, dispensation or distribution of 
illegal drugs or un-prescribed controlled substances on the Project site will subject the Project Personnel 
Employee to immediate removal from the Project site and shall bar such Project Personnel Employee 
from returning for a minimum of three (3) months, which return shall, in any event, be subject to the 
reasonable approval by Construction Manager. 

(c) All of the Parties agree that any such Project Personnel will only be entitled to any such reinstatement 
of site access privileges one time and that any subsequent violation of this Policy will result in the 
permanent termination of access to the Project Site. 

SECTION 3.5 - RANDOM TESTING  
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A third-party provider designated by the Prime Contractor will randomly select by an objective criteria a 
testing pool for random drug and/or alcohol testing from all Project Personnel with site access cards.  Any 
individual selected for a random drug and/or alcohol test will be required to submit to an Evidential 
Breath Test (EBT) and/or drug test. Individuals may be tested more than once during any given time 
period.  The Parties acknowledge and agree that an EBT may be required without a drug test and that a 
drug test may be required without an EBT, as solely determined by the Prime Contractor r. 

If an individual is unable to attend the first scheduled random drug test as a result of being involved in a 
work-related task, such drug test will be rescheduled and will be completed at or before the conclusion of 
such employee’s then current work shift.  If the second drug test is missed for any reason, the incident 
will be reviewed by the Prime Contractor, who shall have the right to terminate the site access privileges 
of any such Project Personnel until such time as that Project Personnel has complied with this Policy.  If 
the individual refuses to take the test, their access privileges will be immediately terminated for cause. 

SECTION 3.6 - POST ACCIDENT TESTING  

After each work-related incident or injury requiring the services of a licensed health care provider, all 
Project Personnel involved with the incident will be required to submit to a drug and/or alcohol test 
immediately following the incident. In instances where emergency care is necessary, the drug and/or 
alcohol test shall be obtained by the care facility, if possible, within 24 hours after treatment is rendered.  
If more than 48 hours have passed before an injury is reported and treated by a licensed health care 
provider, an alcohol test will not be required. In addition, any Project Personnel involved in a non-injury 
related incident at a Project Site with damages at or in excess of $200 will be required to submit to a drug 
and/or alcohol test unless: 

1. It is determined, after conducting an investigation and interviewing all employees involved and 
any witnesses, that the employee's performance can be completely discounted as a contributing 
factor to the incident; or 

2. It is determined, after conducting an incident investigation and interviewing all employees and 
any witnesses that the incident was caused by inadequate equipment or system design, and/or 
premature failure of equipment or system components. 

SECTION 3.7 - REASONABLE SUSPICION TESTING  
All Project Personnel will be required to submit to a drug and/or alcohol test when there is reasonable 
suspicion the individual has violated this policy. 

Reasonable suspicion includes, without limitation, the following: 

1. Violent or irrational behavior; 
2. Emotional or physical unsteadiness; 
3. Sensory or motor-skill malfunctions; 
4. Slurred speech; 
5. The odor of alcohol or drugs on clothing or breath in conjunction with other indicators; 
6. Possession of alcohol, unauthorized drugs or drug paraphernalia; or 
7. Documented evidence of an independent investigation regarding Project Personnel's consumption 

of what is reasonably believed to be an alcoholic beverage or drugs in violation of the Project's 
policies and/or this Policy. 

- -33



Reasonable suspicion testing may only be ordered by supervisory personnel that: (a) have been trained to 
recognize the above referenced factors; or (b) have received credible documentary evidence from an 
independent investigator that a Project Personnel has violated a drug and/or alcohol policy. It is agreed 
that any certified training program shall satisfy the training requirement. 

SECTION 3.8 - PRIVACY CONSIDERATIONS  
The Parties agree to use reasonable efforts to conduct any testing pursuant to this Policy in accordance 
with the privacy concerns of Project Personnel.  To address these concerns, the Parties agree that: 

1. The testing station(s) shall be screened off, or otherwise closed off from public view. 
2. All documents and information regarding the testing, including test results, shall be maintained 

by the respective custodian(s) of record in accordance with their respective privacy policies, 
which any Project Personnel shall be entitled to review upon timely request. 

3. The Parties agree to make a good faith effort to resolve any other privacy concern of Project 
Personnel regarding this Policy, provided that any such concerns do not interfere with the purpose 
of this Policy. 

ARTICLE 4 – GRIEVANCE 

SECTION 4.1 - REPRESENTED WORKERS  

Nothing in this Policy shall restrict a member of a signatory local union from filing a grievance in 
accordance with the member's collective bargaining agreement or a Project Labor Agreement, 
provided that the grievance shall be limited to whether the removal of a member for violation of this 
Policy was conducted in compliance with the terms and conditions set forth herein. 

SECTION 4.2 - HOLD HARMLESS 

The Construction Manager agrees to hold harmless and indemnify the Union/Council and its 
representatives from any liability that may be incurred as a result of the Company’s Drug and Alcohol 
Policy to the extent caused by the negligence or intentional misconduct of the Construction Manager.  

  IN WITNESS WHEREOF the parties have agreed to this Policy as of _________, 2024.  

FOR PROJECT OWNER     FOR THE PRIME CONTRACTOR 

By: __________________________________  By: ____________________________  

Name: [INSERT NAME]     Name: [INSERT NAME]  

Title: [INSERT TITLE]     Title: [INSERT TITLE] 

FOR BUILDING AND CONSTRUCTION TRADES COUNCIL OF WESTCHESTER AND 
PUTNAM COUNTIES, NEW YORK, AFL-CIO 

By: ___________________________________  

Name: Jeff Loughlin 

Title:  President
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05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

006300 - 1 RFI SUBMITTAL FORM

SECTION 006300 - REQUESTS FOR INFORMATION (RFI)

PART 1 - GENERAL

1.1 This document is for issuance at the Post Bid/Pre-Construction Conference and specifies 
administrative and procedural requirements for handling requests for information (RFI�s) 
made after award of Contract.

1.2 Attention is directed to Sections 013300 and 013200 of Division #1 as same concerns 
construction progress schedules, submittal schedules and submittals of shop drawings, 
samples and product data in general.

1.3 SUBMITTAL PROCEDURES:  RFI�s shall be submitted in the following manner:
A. One (1) completed copy of form following to Architect with copies to Owner (as 

directed) and appropriate Consultants with the following minimum information:
1. Work identified by RFI listing affected Drawing(s) and specific detail(s) and 

Specification paragraph reference(s).
2. Identify specific field conditions and �as-built� conditions on sketches 

attached to RFI submittal.
3. If RFI addresses conflict(s) in, or between, Contract Documents, describe 

completely and provide such data necessary to permit thorough and proper 
response by affected discipline.

4. Indicate proposed solution along with any impacts on cost and construction 
time.

5. Listing of Trade/Specialty Contractors affected by RFI and indication that 
RFI proposal has been coordinated with said contractors.

INCOMPLETE RFI�s WILL BE RETURNED TO CONTRACTOR WITHOUT 
ACTION TAKEN.

1.4 REVIEW PROCEDURES/ACTIONS
A. Architect/Engineer may request additional information or documentation as may 

be deemed necessary for fair evaluation of RFI.
B. Architect/Engineer will respond with reasonable promptness as outlined in Section 

013300 in writing and may, if deemed appropriate, issue a �Bulletin� as a 
clarification to the Contract Documents.

**End of Section**
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_XWXZ[\_XZZ[\_XZ][\WXYXY[\WXYX̂[\}XY[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂Ze[\ZYXY[\ZWXZXY[\Z]XZXY
H{�S����{��QS�¦�����Q���
`
fo�rwgijoq[\�x�nimqijmw
_XZeXZ[\WXYX̂[\}XZXZ[\}XZX_[\}XYX_[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂ZeX_[\ZYXY[\Z]XZXY
fo�rwjmqlg\§ji \̈m§n
YX_XY[\_XYX_[\_Xc[\_Xd[\_XZYXZe[\_XZ_[\̂XcXW[\ZeXYXY[\Z_XZ[\
Z_X_[\Z_XWXZ[\Z_XWXY[\Z_X][\ZWXZXZ[\ZWXYXZX_[\Z]XYX}[\
Z]XWXY[\Z]XWX_

foqlgmwg�\oh\©q¢qo§q\foq�jijoqn
_XdXW[\WXYX}[\}X_XZ[\ZeX_
foq�jijoqn\ok\i g\foqihmli
ZXZXZ[\cXZXZ[\cXZXW
foqngqi[\¡hjiigq
_XWXY[\_XZWXY[\WXZXY[\̂X}X][\̂X̂XZ[\̂XZeXY[\̂XZeX_[\Z_XY[\
Z]XWXWXY
HRVPR�L|OKLRVQRJQªRLV|IJ
��abab
H{�����H��{�Q«¦Q{����Q{�Q«¦Q
��S�����QH{����H�{��
ZXZXW[\�
HRVPKJ¥NKLRVQHyOVzIQ�LJINKL¬I[\�gkjqjijoq\ok
~a�a�
HRVPKJ¥NKLRVQHyOVzIQ�LJINKL¬IP
ZXZXZ[\_XWXY[\_XZZ[\_XZYX}[\WXYX}[\dXZXZ[\dXZXY[\dXZX_[\~a�[\
X̂_XZXZ
foqnihxlijoq\�l g�xwgn[\foqihmliohn
_XZe[\_XZZ[\_XZYXZ[\_XZYXY[\cXZX_[\Z]XZXcXY
HRVKLVzIVKQ�PPLzVUIVKQRMQ�¥®NRVKJONKP
�ab[\ZWXYXYXY
HRVKLV¥LVzQHRVKJONKQSIJMRJUOVNI
��a�ab
HRVKJONK[\�gkjqjijoq\ok
�a�a�
H{����H��Q���������{�Q{�Q
���S����{�Q{̄ Q���
]XWXZXZ[\]XWXY[\ZZX][\�b
foqihmli\u��jqjnihmijoq
_XZX_[\W[\̂XW[\̂X]
foqihmli\u§mh�\mq�\°±glxijoq[\foq�jijoqn\£gwmijqt\
io
_XdXZ[\_XZe[\]XY[\cXZ
foqihmli\�olx�gqin[\forjgn\²xhqjn g�\mq�\©ng\ok
ZX]XY[\YX_Xc[\]X_
HRVKJONKQ�RN¥UIVKP[\�gkjqjijoq\ok
�a�a�
HRVKJONKQ�¥U
YXYXY[\YXYXW[\_XdXW[\_XdX][\_X}[\_XZeXY[\]XYX_[\dX_[\dXW[\
à�[\̂XY[\̂XWXY[\̂X]XZXW[\̂XcXd[\̂Xd[\ZeX_XY[\ZZX][\ZYXZXY[\
ZYX_[\ZWXYXW[\ZWX_XY[\Z]XZXWXY[\��a�a��Q��a�a�
HRVKJONKQ�¥U[\�gkjqjijoq\ok
à�
foqihmli\sj�g
ZXZXW[\YXYXZ[\YXYXY[\_XdXW[\_XdX][\_XZeXY[\]XYX_[\cXZX][\
dXYXZX_[\dX_XZ[\dX_X][\dX_Xc[\d[\d[\dX_XZe[\dXW[\}XZXZ[\
}XYXZ[\}XYX_[\}X_XZ[\̂X]XZ[\̂Xd[\ZeX_XY[\ZYXZXZ[\ZYXZXY[\
ZWX_XY[\Z]XZXWXY[\Z]XZXcXZ[\Z]XYX]
HRVKJONKQ�LUI[\�gkjqjijoq\ok
}XZXZ
H{����H�{�
�
foqihmlioh[\�gkjqjijoq\ok
�a��Q�a�a�
HRVKJONKRJ³PQHRVPKJ¥NKLRVQOV|Q�¥®ULKKO�Q
�NyI|¥�IP
�a�́[\_XZYXZ[\_XZYXY[\WXYX_[\cXZX_[\Z]XZXcXY
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HIJKLMNKILOPQRSTUIVWWP
XYXYZ[Q\Y\YX[Q\YZY\[Q\Y]Ŷ[Q\Y_[Q\Ŷ]YX[QZYXY\[QZYXỲ[Q̂aYX[Q
âY\[Q̂̂ Y\[Q̂ZŶ[Q̂ZYXŶŶ
bcdefghecfijklmgnmomepkqdjrfgdhs
ttut
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQzWTMLMKWQHIJKLMNKILPQ
MJ{Q|yJWLOPQ}ILNWP
\ŶXY~[Q\ŶZYX[QZYXYZ[Q̀[Q̂̂ Y\[Q̂XYXYZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQz��NIJKLMNKILP
ŶXYX[QXYXYZ[Q\Y\YX[Q\Ŷ]Ŷ[Q\Ŷ]YX[QZYXYZ[Q~[Q_ỲYX[Q_ỲY�[Q
_ŶaYX[Q̂̂ YX[Q̂̂ Y\[Q̂̂ YZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQKxWQ�LNxwKWNK
Ŷ̂YX[Q̂Y~[QXY\Y\[Q\ŶY\[Q\YXYX[Q\YXY\[Q\YXYZ[Q\Y\Ŷ[Q\YZYX[Q
\Y~Ŷ[Q\Y�YZ[Q\Ŷa[Q\Ŷ̂ [Q\ŶX[Q\Ŷ̀ [Q\Ŷ][QZYX[Q~YX[Q̀YXYX[Q
�[Q]Y\Ŷ[Q_YX[Q_Y\[Q_YZ[Q_Y~[Q_Y�[Q_Y][Q_Y_[Q̂aYXỲ[Q̂aY\[Q
^̂Y\[Q̂X[Q̂\YZ[Q̂~ŶY\[Q̂~YXŶ
HIJKLMNKILOPQvWTLWPWJKMKwIJP
\YXŶ[Q\YXYX[Q\Y~[Q\ŶXỲ[Q̀YXYX[Q]YXŶ[Q_Y\Y\[Q_Y]YX
HIJKLMNKILOPQvWPTIJPw�wUwKVQ�ILQ�xIPWQ�WL�ILSwJ�QKxWQ
�IL�
\Y\YX[Q\Ŷ][Q~Y\[Q̀ŶY\[Q̀YX[Q_Y~Ŷ[Q̂aYXY]
HIJKLMNKILOPQvW�wWyQI�QHIJKLMNKQ�IN�SWJKP
\YX
HIJKLMNKILOPQvw�xKQKIQzKITQKxWQ�IL�
XYXYX[Q_Y�
HIJKLMNKILOPQvw�xKQKIQ�WLSwJMKWQKxWQHIJKLMNK
ẐŶ
HIJKLMNKILOPQz��SwKKMUP
\Ŷa[Q\Ŷ̂ [Q\ŶX[QZYXY�[Q~YXŶ[Q~YXY\[Q_YX[Q_Y\[Q_Y]YX[Q
_Y]Y\[Q_Y_Ŷ[Q_ŶaYX[Q_ŶaY\
HIJKLMNKILOPQz�TWLwJKWJ{WJK
\Y_[Q̂aYXỲ
HIJKLMNKILOPQz�TWL�wPwIJQMJ{QHIJPKL�NKwIJQ
�LINW{�LWP
ŶXYX[Q\Y\[Q\YZ[Q\ŶXŶa[QZYXYX[QZYXY�[Q̀ŶY\[Q̀YXYZ[Q�ŶY\[Q
�Y\YZ[Q�Y\Ỳ[Q]YX[Q̂a[Q̂X[Q̂Z[Q̂~ŶYZ
HIIL{wJMKwIJQMJ{QHILLWUMKwIJ
ŶX[Q\YXŶ[Q\Y\Ŷ[Q\Ŷa[Q\ŶXỲ[Q̀ŶY\[Q̀YXŶ
HITwWPQ}�LJwPxW{QI�Q�LMywJ�PQMJ{QzTWNw�wNMKwIJP
Ŷ~[QXY\Ỳ[Q\Ŷ̂
HITVLw�xKP
Ŷ~[Q�ut�
HILLWNKwIJQI�Q�IL�
XY~[Q\Y�Y\[Q_YZYX[Q_Y]YX[Q_Y]Y\[Q_Y_Ŷ[Q̂XŶYX[Qt�u�[Q̂XY\[Q
~̂ŶY\Ŷ[Q̂~ŶY\YX[Q̂~YXŶ
bcffsogemcdkgd�kqdesdekc�ke�skbcdefghek�chr�sdej
tu�
bcje[Q�W�wJwKwIJQI�
�u�u�
HIPKP
XY~[Q\YXYZ[Q\Y�Y\[Q\Y]YX[Q\Ŷ~YX[Q~YZYX[Q̀ŶŶ[Q̀YXY\[Q
�Y\Y\Y\[Q�Y\YZ[Q�Y\Y][Q�Y\Y_[Q_ŶaYX[Q̂aY\YX[Q̂aY\Ỳ[Q̂̂YX[Q
X̂ŶYX[Q̂XYXŶ[Q̂XYXYZ[Q̂\YZ[Q̂Z
breemd�kgd�k�geh�md�
�ut�[k̀YXY~Q

�MSM�WQKIQHIJPKL�NKwIJQI�Q|yJWLQILQzWTMLMKWQ
HIJKLMNKILP
\ŶZYX[Q̀YXYZ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WQKIQKxWQ�IL�
\ŶZYX[Q_Y_Ŷ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WP[QHUMwSPQ�IL
\YXYZ[Q\Ŷ][Q̀ŶŶ[Q]Y\Y\[Q_Y~Ŷ[Q_ỲY�[Q̂aY\Y\[Q̂̂ Y\YX[Q
^̂Y\[Q̂ZYXYZ[Q̂~ŶY�
�MSM�WPQ�ILQ�WUMV
ỲXY\[Q]Y\Y\[Q_Y~ŶỲ[Q_Y�[Q̂aY\YX[Q̂ZY\YX
�geskc�kbc��sdhs�sdekc�ke�sk�cf�[Q�W�wJwKwIJQI�
�utu�
�geskc�k�rnjegdemgokbc��osemcd[Q�W�wJwKwIJQI�
�utu�
�gp[Q�W�wJwKwIJQI�
�utu�
�WNwPwIJPQI�QKxWQ�LNxwKWNK
\Y�YZ[QZYXỲ[QZYXY�[QZYXŶ̂ [QZYXŶX[QZYXŶ\[Q̀Y\[Q�Y\YZ[Q
�Y\Y_[Q]ŶY\[Q]Y\Ŷ[Q_YX[Q_YZ[Q_Y~Ŷ[Q_Y]YZ[Q_Y_Ŷ[Q̂\YZYX[Q
ẐYXYX[Q̂ZYXYZ[Q̂~Ŷ[Q̂~YX
�shmjmcdjkeck�me��co�kbsfem�mhgemcd
_YZŶ[Q�u�[Q_Y�[Q̂ZŶŶY\
�W�WNKw�WQILQ�IJNIJ�ILSwJ�Q�IL�[Q�NNWTKMJNW[Q
vW�WNKwIJQMJ{QHILLWNKwIJQI�
XY~[Q\Y~[QZYXỲ[Q̀YXY\[Q_Y~Ŷ[Q_Y~Y\[Q_ỲỲ[Q_Y]YX[Q_Y_Y\[Q
_ŶaYZ[Q̂XYXŶ
�W�wJwKwIJP
Ŷ̂[QXŶŶ[Q\ŶŶ[Q\Y~[Q\ŶXŶ[Q\ŶXYX[Q\ŶXY\[QZŶŶ[Q~Ŷ[Q
Ỳ̂YX[Q�YXŶ[Q�Y\Ŷ[Q]Ŷ[Q_Ŷ[Q_Y]Ŷ[Q̂~ŶŶ
�sogpjkgd�k� esdjmcdjkc�k¡m�s
�u�[Q�u�u�[Q~YXY\[Q�YXŶ[Q�Y\Ŷ[Q�u�[Q�u�[Q_Y~Ŷ[Q�u�[Q
âY\YX[Qt¢u�[Q̂ZY\YX[Qt�utu£[Q̂~YXY~
�m�megok�gegk¤jskgd�k¡fgdj�mjjmcd
tu�
�wPT�KWP
Ỳ\[Q�Y\Y_[Q̂~Ŷ[Q̂~YX
�chr�sdejkgd�k�g��osjkgeke�sk�mes
�utt
�fg¥md�j[Q�W�wJwKwIJQI�
tutu�
�LMywJ�PQMJ{QzTWNw�wNMKwIJP[Q¦PWQMJ{Q|yJWLPxwTQI�
\Ŷ̂
R��WNKw�WQ�MKWQI�Q§JP�LMJNW
]YXYX
��sf�sdhmsj
t¢u�[Q̂ZŶŶYX[Qt�utu�
RSTUIVWWP[QHIJKLMNKILOP
\Y\YX[Q\YZY\[Q\Y]Ŷ[Q\Y_[Q\Ŷ]YX[QZYXY\[QZYXỲ[Q̂aYX[Q
âY\Y\[Q̂̂ Y\[Q̂ZŶ[Q̂ZYXŶŶ
R̈�wTSWJK[Q©M�IL[QILQªMKWLwMUP
Ŷ̂Y\[Q̂ŶỲ[Q\YZ[Q\Y~[Q\Y]YX[Q\Y]Y\[Q\ŶX[Q\Ŷ\[Q\Ŷ~Ŷ[Q
ZYXỲ[QZYXY�[Q~YXŶ[Q̀YXŶ[Q�Y\YZ[Q_Y\YX[Q_Y\Y\[Q_Y~ŶY\[Q
_ŶaYX[Q̂aYXŶ[Q̂aYXYZ[Q̂ZYXŶŶ[Q̂ZYXŶYX
R«WN�KwIJQMJ{Q�LI�LWPPQI�QKxWQ�IL�
Ŷ̂Y\[Q̂YXŶ[Q̂YXYX[QXY\YZ[QXY\Ỳ[Q\Ŷ[Q\Y\Ŷ[Q\YZŶ[Q\Y�Ŷ[Q
\ŶaŶ[Q\ŶX[Q\ŶZ[QZYX[Q̀YXYX[Q�ŶY\[Q�Y\Ỳ[Q]YX[Q_Y~Ŷ[Q
_Y_Ŷ[Q̂aYX[Q̂aY\[Q̂XŶ[Q̂XYX[Q̂ZYX[Q̂ZY\Ŷ[Q̂~ŶYZ



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�������(����&���%&�%�/(�
,�
+��������%����(�������
,����������(��+��(�&
������0%(���
&���&�%����1#�1���2+�
����3��3���#���&���4�&���5
�#��6�#"$���0������7����(�
���!3�#3���6 ��(��
��
,
����(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��$!�"��""F

G

HIJKLMNOLMPOQPRNSK
TUVUWXPTUYUWXPZUVUTXPYUVU[XPYUTXPYUWXP\UZU[XP\UYXP[]UTUVXP
[]UWXP[WUTXP[ZU[ÛXP_̀abà
cdefghijkljmdnoipq
\UZU[UTXPrasXP\U[]UVXP[TUZXP[WU[U[UTXP[WUVU[UV
tuvwJxPyOz{
|}KKP~KQK�JN�KPOzP�OL�OLQOzSNL�PyOz{�
cepdfj�ko�fiqekpjdp�jcepdfjmdnoipq
WUVU[XPWUVU\XP\U�UVXPra_�XP[VUTXP[WUVUWXP[WUWUT
tNLuL�NuwP�zzuL�KSKLJMXP��LKz�M
VUVU[XP[TUVUVXP[WU[U[UW
�������jm���������
_
�k�ihpep�j�d�
_�a_
�vuzuLJKKMP|}KKPyuzzuLJx�
�d�dh�kg�j�dqihedf�jdp�j�g �qdp¡i�
[]UVUWXP_�a�
¢£KLJNQN�uJNOLPOQP}v¤�OLJzu�JOzMPuL£P}v¥¥wNKzM
ZUVU[
�p�iopele¡dqekp
TU[YXP�a_¦XP\ÛU�XP\U[]UVXP[]UTUTXP[[UT
�plkhodqekpjdp�j�ih�e¡i�j�i§gehi�jkljq̈ij��pih
VU[UVXPbabXPVUTXPTUVUVXPTU[VU[]U[XP̂U[UTXP̂U[UWXP̂UVUZXP
\ÛU[XP\U\UVXP\U[]UTXP[]UTUTXP[[UVXP[TUWU[XP[TUWUVXP
[WU[U[UWXP[WU[UWXP[ZU[UW
�peqedfj©i¡e�ekp
_̀ab
�peqedfj©i¡e�ekpj�dªih«j©ilepeqekpjkl
[U[U�
¢LNJNuwP~K�NMNOLP¬u{KzXP~K�NMNOLM
[WUVUWXP[ZU[UWUVXP[ZUVU[XP[ZUVUVXP[ZUVUTXP[ZUVUWXP[ZUVUZ
¢LNJNuwP~K�NMNOLP¬u{KzXPHIJKLJPOQP�vJOzNJx
[WUVUWXP[ZU[UWUVXP[ZUVU[XP[ZUVUVXP[ZUVUTXP[ZUVUWXP[ZUVUZ
�p®ghnjkhj©dod�ijqkjmih�kpjkhjmhk�ihqn
_�aba¦XP[]UW
¢LM¥K�JNOLM
TU[UTXPTUTUTXPTUYU[XPWUVUVXPWUVÛXPWUVU\XP\UWUVXP\U�UTXP
\U\UVXP\U[]U[XP[VUVU[XP[TUW
¢LMJzv�JNOLMPJOP̄N££KzM
[U[U[
¢LMJzv�JNOLMPJOPJKP°OLJzu�JOz
TUVUWXPTUTU[XPTU�U[XPZUVU[XPYXP�UVUVXP[VXP[TUWUV
�p�qhgoipq�jklj�ih�e¡iXP~KQNLNJNOLPOQ
_a_as
¢LMvzuL�K
Û[U[XPYUTUWXP�UVUVXP\UTUVXP\U�UWXP\U\U[XP\U[]UVXP[]UVUZXP__
¢LMvzuL�KXP�OJN�KPOQP°uL�KwwuJNOLPOzPHI¥NzuJNOL
[[U[UWXP[[UVUT
�p�ghdp¡i«j�kpqhd¡qkh±�j�ed efeqn
__a_
¢LMvzuL�KXPHQQK�JN�KP~uJKPOQ
�UVUVXP[WUWUV
�p�ghdp¡i«j��pih±�j�ed efeqn
__ab
�p�ghdp¡i«jmhk�ihqn
_�abàXP[[UVXP[[UWXP[[UZ

¢LMvzuL�KXP}JOzK£P¬uJKzNuwM
\UTUV
���²�����j��©j³��©�
__
¢LMvzuL�KP°OS¥uLNKMXP°OLMKLJPJOṔuzJNuwP���v¥uL�x
\U\U[
¢LMvzK£PwOMMXP�£µvMJSKLJPuL£P}KJJwKSKLJPOQ
[[UZ
¢LJKLJPOQPJKP°OLJzu�JP~O�vSKLJM
[UVU[XPWUVUYXPWUVU[VXPWUVU[T
�pqihi�q
_�à
�pqih�hiqdqekp
[U[U�XP[UVUTXP_a¶XPWU[U[XPZU[XP̂U[UVXP[ZU[U[
¢LJKz¥zKJuJNOLMXPyzNJJKL
WUVU[[XPWUVU[V
·v£�SKLJPOLPtNLuwP��uz£
[ZUWUV
�d khjdp�j�dqihedf�«j�§ge�oipq
[U[UTXP[U[ÛXP�a¶XPTUZXPTU�UVXPTU�UTXPTU[VXPTU[TXPTU[ZU[XP
ZUVU[XP̂UVU[XPYUTUWXP\UTUVXP\UTUTXP\UZU[UTXP\U[]UVXP[]UVU[XP
[]UVUWXP[WUVU[U[XP[WUVU[UV
u̧¤OzP~NM¥vJKM
�UTU[
u̧�MPuL£P¹K�vwuJNOLM
[UZXPVUTUVXPTUVUTXPTUVUWXPTÛXPTUYXPTU[VU[]XPTU[TXP\ÛUWXP
\U\U[XP[]UVUVXP[TU[XP[TUTU[XP[TUWUVXP[TUZXP[WXP[ZUVU�XP
[ZUW
ŅKLM
VU[UVXP\UTU[XP\UTUTXP\ÛU�XP\U[]UVXP\U[]UWXP[ZUVU�
ŅSNJuJNOLMXP}JuJvJKMPOQ
[VUVUZXP[ZU[UVXP[ZUWU[U[
ŅSNJuJNOLMPOQP̧Nu¤NwNJx
TUVUVXPTUZXPTU[VU[]XPTU[VU[]U[XPTU[YXPTU[�U[XPWUVÛXP
WUVUYXP̂UVUVXP\UWUVXP\ÛUWXP\ÛUYXP\ÛU�XP[]UVUZXP[]UTUTXP
[[UTXP[VUVUZXP[TUTU[
ŅSNJuJNOLMPOQPRNSK
VU[UVXPVUVXPVUZXPTUVUVXPTU[]XPTU[[XPTU[VUZXPTU[ZU[XPWUVUYXP
ZUVXPZUTXPZUWU[XP̂UVUWXPYUTXPYUWXP�UVXP\UVXP\UTU[XP\UTUTXP
\UWU[XP\UZXP\ÛXP\UYXP\U�XP\U\XP\U[]XP[VUVXP[TUWXP[WXP[ZXP
[ZU[UVXP[ZU[UTXP[ZU[UZ
�dqihedf�«j�d�dh�kg�
[]UVUWXP_�a�
¬uJKzNuwMXP̧u¤OzXPHºvN¥SKLJPuL£
[U[UTXP[U[ÛXPTUWU[XPTUZXPTU�UVXPTU�UTXPTU[VXPTU[TXPTU[ZU[XP
ZUVU[XP̂UVU[XPYUTUWXP\UTUVXP\UTUTXP\UZU[UTXP\U[]UVXP
[]UVU[UVXP[]UVUWXP[WUVU[U[XP[WUVU[UV
¬KuLMXP¬KJO£MXPRK�LNºvKMXP}KºvKL�KMPuL£P
źO�K£vzKMPOQP°OLMJzv�JNOL
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�êav_bheica�c¡ab£
jmlj
¤TMSLPKPPTQRSTUVWVSTKqQRSTOPN}PUQSLQ¤T�TS¥T
XYZY[qQyYXYrqQrsYX
¤TVWQ¦LVOPK
ZYXYXYtqQzYrYt
¤KPQSMQ§SOI�PTWK
rYrYrqQrY{qQtYXYuqQXYrtYuqQ{YX
�̀_ca�c\ho_
kljkqQuYrYrqQuYtYr
�d�]_̀�c\̂�_f]�_ca�
plmqQzYXYr
�NV�PLQSMQR}NV�KQJ~QW�PQ�LO�VWPOW
rXYXYt
�NV�PLQSMQR}NV�KQJ~QW�PQRSTWLNOWSL
zYrsY{qQrXYXYtqQj̈ljl©
�NV�PLQSMQR}NV�KQJ~QW�PQª¥TPL
zYzYXqQzYrsYXqQzYrsY[qQrtYtYtYrqQrXYXYtqQr[YtY[qQj̈ljl©
�NV�PLQSMQRSTKP«IPTWVN}Q§N�N¬PK
r[YtY[qQr{YrYZ
�NV�PLQSMQ�VPTK
zYXqQzYrsYtqQzYrsY[
¡dhv_b̀ca�c\]�baidohae
uYrYrqQjjlk
¡dbbdeo�
kl̈qQ[YtYzqQzYXYXqQzYyY[qQzYzYrqQzYrsYtqQzYrsY[qQrtYtYtqQ
r{YrYt
�PNW�PLQ§P}N~K
yYXqQr{YrYuYt
¡ab£qQ§PMVTVWVSTQSM
jljlk
�LVWWPTQRSTKPTW
rY{YtqQXY[YtqQXYZY[qQXYrtYyqQXYr[YtqQ[YrYtqQzYXYtqQzYrsYXqQ
rXYtqQrXYXYtqQr{Y[Y[Yt
�LVWWPTQTWPL|LPWNWVSTK
[YtYrrqQ[YtYrt
�LVWWPTQªLUPLK
rYrYrqQtY[qQXYzqQZqQyYtYtqQrtYrqQrtYtqQrXY[YtqQr[YXYr



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�������(����&���%&�%�/(�
,�
+��������%����(�������
,����������(��+��(�&
������0%(���
&���&�%����1#�1���2+�
����3��3���#���&���4�&���5
�#��6�#"$���0������7����(�
���!3�#3���6 ��(��
��
,
����(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��$!�"��""F

GH
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XPQYQPZ[\]̂P_̀a]b]c]db\
XPQYQYQPKèPMdbcf[̂cP_d̂gh̀bc\
ijklmnopqrspltnsuvkopwlrqklkouvkqrpkxlyolpjklz{qkkvkopl|kp}kkolpjkl~}okqlroxlmnopqrspnql�jkqkyor�pkqlpjkl
z{qkkvkop�lroxlsnowywpln�lpjklz{qkkvkop�lmnoxypynowln�lpjklmnopqrspl��kokqr��l�u���kvkoprq�lroxlnpjkqlmnoxypynow��l
tqr}yo{w�l��ksy�ysrpynow�lzxxkoxrlywwukxl�qynqlpnlk�ksupynoln�lpjklmnopqrsp�lnpjkqlxnsuvkopwl�ywpkxlyolpjklz{qkkvkop�l
roxl�nxy�ysrpynowlywwukxlr�pkqlk�ksupynoln�lpjklmnopqrsp�lzl�nxy�ysrpynolywl���lrl}qyppkolrvkoxvkoplpnlpjklmnopqrspl
wy{okxl|�l|npjl�rqpykw�l���lrlmjro{kl~qxkq�l���lrlmnowpquspynolmjro{kltyqkspy�k�lnql���lrl}qyppkolnqxkql�nqlrlvyonql
sjro{klyolpjkl�nq�lywwukxl|�lpjklzqsjypksp�l�o�kwwlw�ksy�ysr���lkouvkqrpkxlyolpjklz{qkkvkop�lpjklmnopqrspl
tnsuvkopwlxnlonplyos�uxklpjklrx�kqpywkvkoplnqlyo�yprpynolpnl|yx�l�owpquspynowlpnl�yxxkqw�lwrv��kl�nqvw�lnpjkql
yo�nqvrpynol�uqoywjkxl|�lpjkl~}okqlyolropysy�rpynoln�lqksky�yo{l|yxwlnql�qn�nwr�w�lpjklmnopqrspnq�wl|yxlnql�qn�nwr��lnql
�nqpynowln�lzxxkoxrlqk�rpyo{lpnl|yxxyo{lnql�qn�nwr�lqk�uyqkvkopw�

XPQYQY�PKèPMdbcf[̂c
ijklmnopqrspltnsuvkopwl�nqvlpjklmnopqrspl�nqlmnowpquspyno�lijklmnopqrsplqk�qkwkopwlpjklkopyqklroxlyopk{qrpkxl
r{qkkvkopl|kp}kkolpjkl�rqpykwljkqkpnlroxlwu�kqwkxkwl�qynqlok{npyrpynow�lqk�qkwkoprpynow�lnqlr{qkkvkopw�lkypjkql}qyppkol
nqlnqr��lijklmnopqrsplvr�l|klrvkoxkxlnqlvnxy�ykxlno��l|�lrl�nxy�ysrpyno�lijklmnopqrspltnsuvkopwlwjr��lonpl|kl
snowpqukxlpnlsqkrpklrlsnopqrspur�lqk�rpynowjy�ln�lro�l�yoxl���l|kp}kkolpjklmnopqrspnqlroxlpjklzqsjypksplnqlpjkl
zqsjypksp�wlsnowu�propw�l���l|kp}kkolpjkl~}okqlroxlrl�u|snopqrspnqlnqlrl�u|�wu|snopqrspnq�l���l|kp}kkolpjkl~}okql
roxlpjklzqsjypksplnqlpjklzqsjypksp�wlsnowu�propw�lnql���l|kp}kkolro�l�kqwnowlnqlkopypykwlnpjkqlpjrolpjkl~}okqlroxlpjkl
mnopqrspnq�lijklzqsjypksplwjr���ljn}k�kq�l|klkopyp�kxlpnl�kq�nqvrosklroxlko�nqskvkopln�ln|�y{rpynowluoxkqlpjkl
mnopqrsplyopkoxkxlpnl�rsy�yprpkl�kq�nqvroskln�lpjklzqsjypksp�wlxupykw�

XPQYQY�PKèP�df�
ijklpkqvl��nq��lvkrowlpjklsnowpquspynolroxlwkq�yskwlqk�uyqkxl|�lpjklmnopqrspltnsuvkopw�l}jkpjkqlsnv��kpkxlnql
�rqpyr���lsnv��kpkx�lroxlyos�uxkwlr��lnpjkql�r|nq�lvrpkqyr�w�lk�uy�vkop�lroxlwkq�yskwl�qn�yxkxlnqlpnl|kl�qn�yxkxl|�lpjkl
mnopqrspnqlpnl�u��y��lpjklmnopqrspnq�wln|�y{rpynow�lijkl�nq�lvr�lsnowpypupklpjkl}jn�klnqlrl�rqpln�lpjkl�qn�ksp�

XPQYQY�PKèPTfd ̀̂c
ijkl�qn�ksplywlpjklpnpr�lsnowpquspynoln�l}jysjlpjkl�nq�l�kq�nqvkxluoxkqlpjklmnopqrspltnsuvkopwlvr�l|klpjkl}jn�klnql
rl�rqplroxl}jysjlvr�lyos�uxklsnowpquspynol|�lpjkl~}okqlroxl|�l�k�rqrpklmnopqrspnqw�

XPQYQY¡PKèP_f[¢]b£\
ijkltqr}yo{wlrqklpjkl{qr�jyslroxl�yspnqyr�l�nqpynowln�lpjklmnopqrspltnsuvkopwlwjn}yo{lpjklxkwy{o�l�nsrpynolroxl
xyvkowynowln�lpjkl�nq��l{kokqr���lyos�uxyo{l��row�lk�k�rpynow�lwkspynow�lxkpry�w�lwsjkxu�kw�lroxlxyr{qrvw�

XPQYQY¤PKèPW¥̀ ]̂a]̂[c]db\
ijkl��ksy�ysrpynowlrqklpjrpl�nqpynoln�lpjklmnopqrspltnsuvkopwlsnowywpyo{ln�lpjkl}qyppkolqk�uyqkvkopwl�nqlvrpkqyr�w�l
k�uy�vkop�lw�wpkvw�lwproxrqxwlroxl}nq�vrowjy�l�nqlpjkl�nq��lroxl�kq�nqvroskln�lqk�rpkxlwkq�yskw�

XPQYQY¦PLb\cfgh̀bc\PdaPẀf§]̂̀
�owpquvkopwln�l�kq�ysklrqklqk�qkwkoprpynow�lyolro�lvkxyuvln�lk��qkwwynolon}l�on}olnql�rpkqlxk�k�n�kx�ln�lpjklpro{y|�kl
roxlyopro{y|�klsqkrpy�kl}nq�l�kq�nqvkxl|�lpjklzqsjypksplroxlpjklzqsjypksp�wlsnowu�propwluoxkqlpjkyqlqkw�kspy�kl
�qn�kwwynor�lwkq�yskwlr{qkkvkopw�l�owpquvkopwln�l�kq�ysklvr�lyos�uxk�l}ypjnupl�yvyprpyno�lwpuxykw�lwuq�k�w�lvnxk�w�l
w�kpsjkw�lxqr}yo{w�lw�ksy�ysrpynow�lroxlnpjkqlwyvy�rqlvrpkqyr�w�

XPQYQŸPLb]c][©P_̀ ]̂\]dbPª[�̀f
ijkl�oypyr�ltksywynol�r�kqlywlpjkl�kqwnolyxkopy�ykxlyolpjklz{qkkvkoplpnlqkoxkqlyoypyr�lxksywynowlnolm�ryvwlyol
rssnqxroskl}ypjl�kspynol�«���lijkl�oypyr�ltksywynol�r�kqlwjr��lonplwjn}l�rqpyr�yp�lpnlpjkl~}okqlnqlmnopqrspnqlroxl
wjr��lonpl|kl�yr|�kl�nqlqkwu�pwln�lyopkq�qkprpynowlnqlxksywynowlqkoxkqkxlyol{nnxl�rypj�

XPQY�PMdff̀©[c]dbP[b¬PLbc̀bcPdaPcèPMdbcf[̂cP_d̂gh̀bc\
XPQY�YQlijklyopkopln�lpjklmnopqrspltnsuvkopwlywlpnlyos�uxklr��lypkvwlokskwwrq�l�nqlpjkl�qn�kqlk�ksupynolroxlsnv��kpynol
n�lpjkl�nq�l|�lpjklmnopqrspnq�lijklmnopqrspltnsuvkopwlrqklsnv��kvkoprq��lroxl}jrplywlqk�uyqkxl|�lnoklwjr��l|klrwl
|yoxyo{lrwly�lqk�uyqkxl|�lr��l�kq�nqvroskl|�lpjklmnopqrspnqlwjr��l|klqk�uyqkxlno��lpnlpjklk�pkoplsnowywpkopl}ypjlpjkl
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HIJKLKJKJMNOPMQRSTUQVQWXMYZMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMRYWMQRSTUQVTWPMWOPM̂YRW\T_WMY\MQW]M\PbTQRQRcM
[\YSQ]QYR]dMeZMQWMQ]MVPWP\bQRPVMWOTWMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]MSQYUTWP]MTRXMUTfgMY\MQ]MYWOP\fQ]PMQRSTUQVMY\M
aRPRZY\_PThUPgMWOPRMWOTWM[\YSQ]QYRM]OTUUMhPM\PSQ]PVMWYMWOPMPiWPRWMRP_P]]T\XMWYMbTjPMWOTWM[\YSQ]QYRMUPcTUMTRVM
PRZY\_PThUPdMeRM]a_OM_T]PMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMhPM_YR]W\aPVgMWYMWOPMZaUUP]WMPiWPRWM[P\bQWWPVMhXMUTfgMWYMcQSPM
PZZP_WMWYMWOPM[T\WQP]kMQRWPRWQYR]MTRVM[a\[Y]P]MQRMPiP_aWQRcMWOPM̂YRW\T_Wd

HIJKLKLMl\cTRQmTWQYRMYZMWOPMn[P_QZQ_TWQYR]MQRWYMVQSQ]QYR]gM]P_WQYR]MTRVMT\WQ_UP]gMTRVMT\\TRcPbPRWMYZM̀\TfQRc]M]OTUUMRYWM
_YRW\YUMWOPM̂YRW\T_WY\MQRMVQSQVQRcMWOPMoY\jMTbYRcMnah_YRW\T_WY\]MY\MQRMP]WThUQ]OQRcMWOPMPiWPRWMYZMoY\jMWYMhPM
[P\ZY\bPVMhXMTRXMW\TVPd

HIJKLKpMqRUP]]MYWOP\fQ]PM]WTWPVMQRMWOPM̂YRW\T_WM̀Y_abPRW]gMfY\V]MWOTWMOTSPMfPUUrjRYfRMWP_ORQ_TUMY\M_YR]W\a_WQYRM
QRVa]W\XMbPTRQRc]MT\PMa]PVMQRMWOPM̂YRW\T_WM̀Y_abPRW]MQRMT__Y\VTR_PMfQWOM]a_OM\P_YcRQmPVMbPTRQRc]d

HIJKpIstuvwtxvytwvz{
NP\b]M_T[QWTUQmPVMQRMWOP]PM|PRP\TUM̂YRVQWQYR]MQR_UaVPMWOY]PMWOTWMT\PM}~�M][P_QZQ_TUUXMVPZQRPVgM}��MWOPMWQWUP]MYZMRabhP\PVM
T\WQ_UP]gMY\M}��MWOPMWQWUP]MYZMYWOP\MVY_abPRW]M[ahUQ]OPVMhXMWOPM�bP\Q_TRMeR]WQWaWPMYZM�\_OQWP_W]d

HIJK�I�{w��u��wtwvz{
eRMWOPMQRWP\P]WMYZMh\PSQWXMWOPM̂YRW\T_WM̀Y_abPRW]MZ\P�aPRWUXMYbQWMbYVQZXQRcMfY\V]M]a_OMT]M�TUU�MTRVM�TRX�MTRVMT\WQ_UP]M
]a_OMT]M�WOP�MTRVM�TRg�MhaWMWOPMZT_WMWOTWMTMbYVQZQP\MY\MTRMT\WQ_UPMQ]MTh]PRWMZ\YbMYRPM]WTWPbPRWMTRVMT[[PT\]MQRMTRYWOP\MQ]M
RYWMQRWPRVPVMWYMTZZP_WMWOPMQRWP\[\PWTWQYRMYZMPQWOP\M]WTWPbPRWd

HIJK�I��{����vuIt{�I���Iz�I��t�v{���I�u��v�v�twvz{��It{�I�w���I�{�w����{w�Iz�I����v��
HIJK�KJMNOPM�\_OQWP_WMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]M]OTUUMhPMVPPbPVMWOPMTaWOY\]MTRVMYfRP\]MYZMWOPQ\M\P][P_WQSPM
eR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcMWOPM̀\TfQRc]MTRVMn[P_QZQ_TWQYR]gMTRVM\PWTQRMTUUM_YbbYRMUTfgM]WTWaWY\XgMTRVMYWOP\M
\P]P\SPVM\QcOW]MQRMWOPQ\MeR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcM_Y[X\QcOW]dMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gM
nahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]M]OTUUMRYWMYfRMY\M_UTQbMTM_Y[X\QcOWMQRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMnahbQWWTUMY\M
VQ]W\QhaWQYRMWYMbPPWMYZZQ_QTUM\PcaUTWY\XM\P�aQ\PbPRW]MY\MZY\MYWOP\M[a\[Y]P]MQRM_YRRP_WQYRMfQWOMWOPM�\Y�P_WMQ]MRYWMWYMhPM
_YR]W\aPVMT]M[ahUQ_TWQYRMQRMVP\YcTWQYRMYZMWOPM�\_OQWP_Wk]MY\M�\_OQWP_Wk]M_YR]aUWTRW]kM\P]P\SPVM\QcOW]d

HIJK�KLMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MT\PMTaWOY\QmPVMWYMa]PMTRVM\P[\YVa_PMWOPM
eR]W\abPRW]MYZMnP\SQ_PM[\YSQVPVMWYMWOPbgM]ah�P_WMWYMTRXM[\YWY_YU]MP]WThUQ]OPVM[a\]aTRWMWYMnP_WQYR]M~d�MTRVM~d�gM]YUPUXM
TRVMPi_Ua]QSPUXMZY\MPiP_aWQYRMYZMWOPMoY\jdM�UUM_Y[QP]MbTVPMaRVP\MWOQ]MTaWOY\QmTWQYRM]OTUUMhPT\MWOPM_Y[X\QcOWMRYWQ_PgMQZM
TRXgM]OYfRMYRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MbTXMRYWM
a]PMWOPMeR]W\abPRW]MYZMnP\SQ_PMYRMYWOP\M[\Y�P_W]MY\MZY\MTVVQWQYR]MWYMWOPM�\Y�P_WMYaW]QVPMWOPM]_Y[PMYZMWOPMoY\jMfQWOYaWM
WOPM][P_QZQ_Mf\QWWPRM_YR]PRWMYZMWOPMlfRP\gM�\_OQWP_WgMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]d

HIJK�I�zwv��
HIJK�KJM�i_P[WMT]MYWOP\fQ]PM[\YSQVPVMQRMnP_WQYRM~d d�gMfOP\PMWOPM̂YRW\T_WM̀Y_abPRW]M\P�aQ\PMYRPM[T\WXMWYMRYWQZXMY\M
cQSPMRYWQ_PMWYMWOPMYWOP\M[T\WXgM]a_OMRYWQ_PM]OTUUMhPM[\YSQVPVMQRMf\QWQRcMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYM
fOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRMVaUXM]P\SPVMQZMVPUQSP\PVMQRM[P\]YRgMhXMbTQUgMhXM_Ya\QP\gM
Y\MhXMPUP_W\YRQ_MW\TR]bQ]]QYRMQZMTMbPWOYVMZY\MPUP_W\YRQ_MW\TR]bQ]]QYRMQ]M]PWMZY\WOMQRMWOPM�c\PPbPRWd

HIJK�KLM¡YWQ_PMYZM̂UTQb]MT]M[\YSQVPVMQRMnP_WQYRM~¢d~d�M]OTUUMhPM[\YSQVPVMQRMf\QWQRcMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRM
VaUXM]P\SPVMYRUXMQZMVPUQSP\PVMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYMfOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMhXM_P\WQZQPVM
Y\M\PcQ]WP\PVMbTQUgMY\MhXM_Ya\QP\M[\YSQVQRcM[\YYZMYZMVPUQSP\Xd

HIJK£I�v�vwtxI�twtI���It{�I¤�t{��v��vz{
NOPM[T\WQP]M]OTUUMTc\PPMa[YRM[\YWY_YU]McYSP\RQRcMWOPMW\TR]bQ]]QYRMTRVMa]PMYZMeR]W\abPRW]MYZMnP\SQ_PMY\MTRXMYWOP\M
QRZY\bTWQYRMY\MVY_abPRWTWQYRMQRMVQcQWTUMZY\bdMNOPM[T\WQP]MfQUUMa]PM�e�M̀Y_abPRWM��¥�¦§�¥~�gM̈aQUVQRcM
eRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMWYMP]WThUQ]OMWOPM[\YWY_YU]MZY\MWOPMVPSPUY[bPRWgMa]PgMW\TR]bQ]]QYRgMTRVM
Pi_OTRcPMYZMVQcQWTUMVTWTd

HIJKªI«�vx�v{�I�{�z��twvz{I¬z��x�I���It{�I�xvt{��
�RXMa]PMYZgMY\M\PUQTR_PMYRgMTUUMY\MTM[Y\WQYRMYZMTMhaQUVQRcMQRZY\bTWQYRMbYVPUMfQWOYaWMTc\PPbPRWMWYM[\YWY_YU]McYSP\RQRcM
WOPMa]PMYZgMTRVM\PUQTR_PMYRgMWOPMQRZY\bTWQYRM_YRWTQRPVMQRMWOPMbYVPUMTRVMfQWOYaWMOTSQRcMWOY]PM[\YWY_YU]M]PWMZY\WOMQRM�e�M
Ỳ_abPRWM��¥�¦§�¥~�gM̈aQUVQRcMeRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMTRVMWOPM\P�aQ]QWPM�e�M̀Y_abPRWM
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IJKJLMJKNOPQRSTUVWXQYZ[\][̂_Q̀̂aTSbcX[T̂QdT]V\[̂_QRSTXTWT\QeTSbPQfgc\\QhVQcXQXgVQZf[̂_QTSQSV\i[̂_QjcSXikfQfT\VQS[flQ
ĉ]Qm[XgTZXQ\[ch[\[XiQXTQXgVQTXgVSQjcSXiQĉ]Q[XfQWT̂XScWXTSfQTSQWT̂fZ\XĉXfPQXgVQcZXgTSfQTaPQTSQWT̂XS[hZXTSfQXTPQXgVQhZ[\][̂_Q
[̂aTSbcX[T̂QbT]V\PQĉ]QVcWgQTaQXgV[SQc_V̂XfQĉ]QVbj\TiVVfn

opqrstuvwvvvxyzup
{vw|}v~������
{vw|}|}Q�gVQ�m̂VSQ[fQXgVQjVSfT̂QTSQV̂X[XiQ[]V̂X[a[V]QcfQfZWgQ[̂QXgVQ�_SVVbV̂XQĉ]Q[fQSVaVSSV]QXTQXgSTZ_gTZXQXgVQ�T̂XScWXQ
�TWZbV̂XfQcfQ[aQf[̂_Z\cSQ[̂Q̂ZbhVSnQ�gVQ�m̂VSQfgc\\Q]Vf[_̂cXVQ[̂QmS[X[̂_QcQSVjSVfV̂XcX[�VQmgTQfgc\\Qgc�VQV�jSVffQ
cZXgTS[XiQXTQh[̂]QXgVQ�m̂VSQm[XgQSVfjVWXQXTQc\\QbcXXVSfQSV�Z[S[̂_QXgVQ�m̂VSkfQcjjST�c\QTSQcZXgTS[�cX[T̂nQ��WVjXQcfQ
TXgVSm[fVQjST�[]V]Q[̂Q�VWX[T̂Q�nJnNPQXgVQ�SWg[XVWXQ]TVfQ̂TXQgc�VQfZWgQcZXgTS[XinQ�gVQXVSbQ��m̂VS�QbVĉfQXgVQ�m̂VSQ
TSQXgVQ�m̂VSkfQcZXgTS[�V]QSVjSVfV̂XcX[�Vn

{vw|}|wQ�gVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ�T̂XScWXTSPQm[Xg[̂Qa[aXVV̂Q]cifQcaXVSQSVWV[jXQTaQcQmS[XXV̂QSV�ZVfXPQ[̂aTSbcX[T̂Q
V̂WVffcSiQĉ]QSV\V�ĉXQaTSQXgVQ�T̂XScWXTSQXTQV�c\ZcXVPQ_[�VQ̂TX[WVQTaPQTSQV̂aTSWVQbVWgĉ[WkfQ\[V̂QS[_gXfnQ�ZWgQ
[̂aTSbcX[T̂Qfgc\\Q[̂W\Z]VQcQWTSSVWXQfXcXVbV̂XQTaQXgVQSVWTS]Q\V_c\QX[X\VQXTQXgVQjSTjVSXiQT̂Qmg[WgQXgVQRSTUVWXQ[fQ\TWcXV]PQ
ZfZc\\iQSVaVSSV]QXTQcfQXgVQf[XVPQĉ]QXgVQ�m̂VSkfQ[̂XVSVfXQXgVSV[̂n

��������������������
{vw|�vr� ¡�¢�£¤¡�v��¥v¦��§¤̈�©vp�ª«¤��¥v¡ v£¬�vx���

�������������������
{vw|�|wQ�gVQ�m̂VSQfgc\\QSVXc[̂QĉQcSWg[XVWXQ\cmaZ\\iQ\[WV̂fV]QXTQjScWX[WVQcSWg[XVWXZSVPQTSQĉQV̂X[XiQ\cmaZ\\iQjScWX[W[̂_Q
cSWg[XVWXZSVPQ[̂QXgVQUZS[f][WX[T̂QmgVSVQXgVQRSTUVWXQ[fQ\TWcXV]nQ�gcXQjVSfT̂QTSQV̂X[XiQ[fQ[]V̂X[a[V]QcfQXgVQ�SWg[XVWXQ[̂QXgVQ
�_SVVbV̂XQĉ]Q[fQSVaVSSV]QXTQXgSTZ_gTZXQXgVQ�T̂XScWXQ�TWZbV̂XfQcfQ[aQf[̂_Z\cSQ[̂Q̂ZbhVSn

{vw|�|�Q̀aQXgVQVbj\TibV̂XQTaQXgVQ�SWg[XVWXQXVSb[̂cXVfPQXgVQ�m̂VSQfgc\\QVbj\TiQcQfZWWVffTSQXTQmgTbQXgVQ�T̂XScWXTSQgcfQ
T̂QSVcfT̂ch\VQThUVWX[T̂Qĉ]QmgTfVQfXcXZfQẐ]VSQXgVQ�T̂XScWXQ�TWZbV̂XfQfgc\\QhVQXgcXQTaQXgVQ�SWg[XVWXn

��������������������
{vw|�|®Q̄ \̂VffQTXgVSm[fVQjST�[]V]Q[̂QXgVQ�T̂XScWXQ�TWZbV̂XfPQXgVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ�T̂XScWXTSQT̂VQWTjiQTaQ
XgVQ�T̂XScWXQ�TWZbV̂XfQaTSQjZSjTfVfQTaQbcl[̂_QSVjST]ZWX[T̂fQjZSfZĉXQXTQ�VWX[T̂QNn°nJn

{vw|±vx���²©vp¤³¬£v£¡v¦£¡́v£¬�vy¡�µ
àQXgVQ�T̂XScWXTSQac[\fQXTQWTSSVWXQ¶TSlQXgcXQ[fQ̂TXQ[̂QcWWTS]ĉWVQm[XgQXgVQSV�Z[SVbV̂XfQTaQXgVQ�T̂XScWXQ�TWZbV̂XfQcfQ
SV�Z[SV]QhiQ�VWX[T̂QNJnJQTSQSVjVcXV]\iQac[\fQXTQWcSSiQTZXQ¶TSlQ[̂QcWWTS]ĉWVQm[XgQXgVQ�T̂XScWXQ�TWZbV̂XfPQXgVQ�m̂VSQ
bciQ[ffZVQcQmS[XXV̂QTS]VSQXTQXgVQ�T̂XScWXTSQXTQfXTjQXgVQ¶TSlPQTSQĉiQjTSX[T̂QXgVSVTaPQẐX[\QXgVQWcZfVQaTSQfZWgQTS]VSQgcfQ
hVV̂QV\[b[̂cXV]·QgTmV�VSPQXgVQS[_gXQTaQXgVQ�m̂VSQXTQfXTjQXgVQ¶TSlQfgc\\Q̂TXQ_[�VQS[fVQXTQcQ]ZXiQT̂QXgVQjcSXQTaQXgVQ�m̂VSQ
XTQV�VSW[fVQXg[fQS[_gXQaTSQXgVQhV̂Va[XQTaQXgVQ�T̂XScWXTSQTSQĉiQTXgVSQjVSfT̂QTSQV̂X[XiPQV�WVjXQXTQXgVQV�XV̂XQSV�Z[SV]QhiQ
�VWX[T̂Q̧nNnOn

{vw|¹vx���²©vp¤³¬£v£¡vs���ºvx«£v£¬�vy¡�µ
àQXgVQ�T̂XScWXTSQ]VacZ\XfQTSQ̂V_\VWXfQXTQWcSSiQTZXQXgVQ¶TSlQ[̂QcWWTS]ĉWVQm[XgQXgVQ�T̂XScWXQ�TWZbV̂XfQĉ]Qac[\fQ
m[Xg[̂QcQXV̂»]ciQjVS[T]QcaXVSQSVWV[jXQTaQ̂TX[WVQaSTbQXgVQ�m̂VSQXTQWTbbV̂WVQĉ]QWT̂X[̂ZVQWTSSVWX[T̂QTaQfZWgQ]VacZ\XQTSQ
V̂_\VWXQm[XgQ][\[_V̂WVQĉ]QjSTbjX̂VffPQXgVQ�m̂VSQbciPQm[XgTZXQjSVUZ][WVQXTQTXgVSQSVbV][VfQXgVQ�m̂VSQbciQgc�VPQ
WTSSVWXQfZWgQ]VacZ\XQTSQ̂V_\VWXnQ�ZWgQcWX[T̂QhiQXgVQ�m̂VSQĉ]QcbTẐXfQWgcS_V]QXTQXgVQ�T̂XScWXTSQcSVQhTXgQfZhUVWXQXTQ
jS[TSQcjjST�c\QTaQXgVQ�SWg[XVWXQĉ]QXgVQ�SWg[XVWXQbciPQjZSfZĉXQXTQ�VWX[T̂Q¼n°nNPQm[XggT\]QTSQ̂Z\\[aiQcQ�VSX[a[WcXVQaTSQ
RcibV̂XQ[̂QmgT\VQTSQ[̂QjcSXPQXTQXgVQV�XV̂XQSVcfT̂ch\iQ̂VWVffcSiQXTQSV[bhZSfVQXgVQ�m̂VSQaTSQXgVQSVcfT̂ch\VQWTfXQTaQ
WTSSVWX[̂_QfZWgQ]Va[W[V̂W[VfPQ[̂W\Z][̂_Q�m̂VSkfQV�jV̂fVfQĉ]QWTbjV̂fcX[T̂QaTSQXgVQ�SWg[XVWXkfQc]][X[T̂c\QfVS�[WVfQ
bc]VQ̂VWVffcSiQhiQfZWgQ]VacZ\XPQ̂V_\VWXPQTSQac[\ZSVnQ̀aQWZSSV̂XQĉ]QaZXZSVQjcibV̂XfQcSVQ̂TXQfZaa[W[V̂XQXTQWT�VSQfZWgQ
cbTẐXfPQXgVQ�T̂XScWXTSQfgc\\QjciQXgVQ][aaVSV̂WVQXTQXgVQ�m̂VSnQ̀aQXgVQ�T̂XScWXTSQ][fc_SVVfQm[XgQXgVQcWX[T̂fQTaQXgVQ
�m̂VSQTSQXgVQ�SWg[XVWXPQTSQXgVQcbTẐXfQW\c[bV]QcfQWTfXfQXTQXgVQ�m̂VSPQXgVQ�T̂XScWXTSQbciQa[\VQcQ�\c[bQjZSfZĉXQXTQ
�SX[W\VQN°n



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�������(����&���%&�%�/(�
,�
+��������%����(�������
,����������(��+��(�&
������0%(���
&���&�%����1#�1���2+�
����3��3���#���&���4�&���5
�#��6�#"$���0������7����(�
���!3�#3���6 ��(��
��
,
����(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��$!�"��""F

GH

IJKLMNOPQPPPMRSKJIMKRJ
TPQUVPWXYXZ[\
TPQUVUV]̂_̀]abcdefgdbe]hi]d_̀]j̀eibc]be]̀cdhdk]hl̀cdhmh̀l]fi]ing_]hc]d_̀]opè̀ q̀cd]fcl]hi]èm̀eèl]db]d_ebnp_bnd]d_̀]
abcdefgd]rbgnq̀cdi]fi]hm]ihcpnsfe]hc]cnqt̀eu]̂_̀]abcdefgdbe]i_fss]t̀]sfvmnssk]shg̀cìlw]hm]èxnhèl]hc]d_̀]ynehilhgdhbc]
v_̀è]d_̀]zebỳgd]hi]sbgfd̀lu]̂_̀]abcdefgdbe]i_fss]l̀ihpcfd̀]hc]vehdhcp]f]èjèìcdfdh{̀]v_b]i_fss]_f{̀]̀|jèii]
fnd_behdk]db]thcl]d_̀]abcdefgdbe]vhd_]èij̀gd]db]fss]qfdd̀ei]ncl̀e]d_hi]abcdefgdu]̂_̀]d̀eq]}abcdefgdbe}]q̀fci]d_̀]
abcdefgdbe]be]d_̀]abcdefgdbe~i]fnd_beh�̀l]èjèìcdfdh{̀u

TPQUVU�]̂_̀]abcdefgdbe]i_fss]j̀embeq]d_̀]�be�]hc]fggbelfcg̀]vhd_]d_̀]abcdefgd]rbgnq̀cdiu

TPQUVUQ]̂_̀]abcdefgdbe]i_fss]cbd]t̀]èsh̀{̀l]bm]hdi]btshpfdhbci]db]j̀embeq]d_̀]�be�]hc]fggbelfcg̀]vhd_]d_̀]abcdefgd]
rbgnq̀cdi]̀hd_̀e]tk]fgdh{hdh̀i]be]lndh̀i]bm]d_̀]oeg_hd̀gd]hc]d_̀]oeg_hd̀gd~i]flqhchidefdhbc]bm]d_̀]abcdefgdw]be]tk]d̀idiw]
hcij̀gdhbci]be]fjjeb{fsi]èxnhèl]be]j̀embeq̀l]tk]j̀eibci]be]̀cdhdh̀i]bd_̀e]d_fc]d_̀]abcdefgdbeu

TPQU�PJX��X�P��PM�Y�Z[��P�����XY��P[Y�P��X\�PM�Y�����Y�P��PM�Y�Z[���Z
TPQU�UV]�|̀gndhbc]bm]d_̀]abcdefgd]tk]d_̀]abcdefgdbe]hi]f]èjèìcdfdhbc]d_fd]d_̀]abcdefgdbe]_fi]{hihd̀l]d_̀]ihd̀w]t̀gbq̀]
p̀c̀efssk]mfqhshfe]vhd_]sbgfs]gbclhdhbci]ncl̀e]v_hg_]d_̀]�be�]hi]db]t̀]j̀embeq̀lw]fcl]gbeèsfd̀l]j̀eibcfs]
btìe{fdhbci]vhd_]èxnhèq̀cdi]bm]d_̀]abcdefgd]rbgnq̀cdiu

TPQU�U�]�̀gfnì]d_̀]abcdefgd]rbgnq̀cdi]fè]gbqjs̀q̀cdfekw]d_̀]abcdefgdbe]i_fssw]t̀mbè]idfedhcp]̀fg_]jbedhbc]bm]d_̀]
�be�w]gfèmnssk]idnlk]fcl]gbqjfè]d_̀]{fehbni]abcdefgd]rbgnq̀cdi]èsfdh{̀]db]d_fd]jbedhbc]bm]d_̀]�be�w]fi]v̀ss]fi]d_̀]
hcmbeqfdhbc]mnechi_̀l]tk]d_̀]�vc̀e]jneinfcd]db]�̀gdhbc]�u�u�w]i_fss]df�̀]mh̀sl]q̀finèq̀cdi]bm]fck]̀|hidhcp]
gbclhdhbci]èsfd̀l]db]d_fd]jbedhbc]bm]d_̀]�be�w]fcl]i_fss]btìe{̀]fck]gbclhdhbci]fd]d_̀]ihd̀]fmm̀gdhcp]hdu]̂_̀ì]
btshpfdhbci]fè]mbe]d_̀]jnejbì]bm]mfghshdfdhcp]gbbelhcfdhbc]fcl]gbcidengdhbc]tk]d_̀]abcdefgdbe]fcl]fè]cbd]mbe]d_̀]
jnejbì]bm]lhigb{̀ehcp]̀eebeiw]bqhiihbciw]be]hcgbcihid̀cgh̀i]hc]d_̀]abcdefgd]rbgnq̀cdi�]_bv̀{̀ew]d_̀]abcdefgdbe]i_fss]
jebqjdsk]èjbed]db]d_̀]oeg_hd̀gd]fck]̀eebeiw]hcgbcihid̀cgh̀i]be]bqhiihbci]lhigb{̀èl]tk]be]qfl̀]�cbvc]db]d_̀]
abcdefgdbe]fi]f]èxǹid]mbe]hcmbeqfdhbc]hc]ing_]mbeq]fi]d_̀]oeg_hd̀gd]qfk]èxnhèu]�d]hi]ègbpch�̀l]d_fd]d_̀]abcdefgdbe~i]
è{h̀v]hi]qfl̀]hc]d_̀]abcdefgdbe~i]gfjfghdk]fi]f]gbcdefgdbe]fcl]cbd]fi]f]shg̀cìl]l̀ihpc]jebm̀iihbcfsw]ncs̀ii]bd_̀evhì]
ij̀ghmhgfssk]jeb{hl̀l]hc]d_̀]abcdefgd]rbgnq̀cdiu

TPQU�UQ]̂_̀]abcdefgdbe]hi]cbd]èxnhèl]db]fig̀edfhc]d_fd]d_̀]abcdefgd]rbgnq̀cdi]fè]hc]fggbelfcg̀]vhd_]fjjshgfts̀]sfviw]
idfdnd̀iw]belhcfcg̀iw]gbl̀iw]ens̀i]fcl]èpnsfdhbciw]be]sfvmns]bel̀ei]bm]jntshg]fnd_behdh̀iw]tnd]d_̀]abcdefgdbe]i_fss]
jebqjdsk]èjbed]db]d_̀]oeg_hd̀gd]fck]cbcgbcmbeqhdk]lhigb{̀èl]tk]be]qfl̀]�cbvc]db]d_̀]abcdefgdbe]fi]f]èxǹid]mbe]
hcmbeqfdhbc]hc]ing_]mbeq]fi]d_̀]oeg_hd̀gd]qfk]èxnhèu

TPQU�U�]�m]d_̀]abcdefgdbe]t̀sh̀{̀i]d_fd]fllhdhbcfs]gbid]be]dhq̀]hi]hc{bs{̀l]t̀gfnì]bm]gsfehmhgfdhbci]be]hcidengdhbci]d_̀]
oeg_hd̀gd]hiiǹi]hc]èijbcì]db]d_̀]abcdefgdbe~i]cbdhg̀i]be]èxǹidi]mbe]hcmbeqfdhbc]jneinfcd]db]�̀gdhbci]�u�u�]be]�u�u�w]
d_̀]abcdefgdbe]i_fss]intqhd]asfhqi]fi]jeb{hl̀l]hc]oedhgs̀]��u]�m]d_̀]abcdefgdbe]mfhsi]db]j̀embeq]d_̀]btshpfdhbci]bm]
�̀gdhbci]�u�u�]be]�u�u�w]d_̀]abcdefgdbe]i_fss]jfk]ing_]gbidi]fcl]lfqfp̀i]db]d_̀]�vc̀ew]intỳgd]db]�̀gdhbc]��u�u�w]fi]
vbnsl]_f{̀]t̀ c̀]f{bhl̀l]hm]d_̀]abcdefgdbe]_fl]j̀embeq̀l]ing_]btshpfdhbciu]�m]d_̀]abcdefgdbe]j̀embeqi]d_bì]
btshpfdhbciw]d_̀]abcdefgdbe]i_fss]cbd]t̀]shfts̀]db]d_̀]�vc̀e]be]oeg_hd̀gd]mbe]lfqfp̀i]èinsdhcp]mebq]̀eebeiw]
hcgbcihid̀cgh̀i]be]bqhiihbci]hc]d_̀]abcdefgd]rbgnq̀cdiw]mbe]lhmm̀ècg̀i]t̀dv̀ c̀]mh̀sl]q̀finèq̀cdi]be]gbclhdhbci]
fcl]d_̀]abcdefgd]rbgnq̀cdiw]be]mbe]cbcgbcmbeqhdh̀i]bm]d_̀]abcdefgd]rbgnq̀cdi]db]fjjshgfts̀]sfviw]idfdnd̀iw]
belhcfcg̀iw]gbl̀iw]ens̀i]fcl]èpnsfdhbciw]fcl]sfvmns]bel̀ei]bm]jntshg]fnd_behdh̀iu

TPQUQP�� XZ�����YP[Y�PM�Y��Z�����YP¡Z��X��ZX�
TPQUQUV]̂_̀]abcdefgdbe]i_fss]inj̀e{hì]fcl]lhègd]d_̀]�be�w]nihcp]d_̀]abcdefgdbe~i]t̀id]i�hss]fcl]fdd̀cdhbcu]̂_̀]
abcdefgdbe]i_fss]t̀]ibs̀sk]èijbcihts̀]mbew]fcl]_f{̀]gbcdebs]b{̀ew]gbcidengdhbc]q̀fciw]q̀d_bliw]d̀g_chxǹiw]ìxǹcg̀iw]
fcl]jebg̀lnèiw]fcl]mbe]gbbelhcfdhcp]fss]jbedhbci]bm]d_̀]�be�]ncl̀e]d_̀]abcdefgdu]�m]d_̀]abcdefgd]rbgnq̀cdi]ph{̀]
ij̀ghmhg]hcidengdhbci]gbcg̀echcp]gbcidengdhbc]q̀fciw]q̀d_bliw]d̀g_chxǹiw]ìxǹcg̀iw]be]jebg̀lnèiw]d_̀]abcdefgdbe]
i_fss]̀{fsnfd̀]d_̀]ybtihd̀]ifm̀dk]d_̀èbm]fcl]i_fss]t̀]ibs̀sk]èijbcihts̀]mbe]d_̀]ybtihd̀]ifm̀dk]bm]ing_]q̀fciw]q̀d_bliw]
d̀g_chxǹiw]ìxǹcg̀iw]be]jebg̀lnèiu]�m]d_̀]abcdefgdbe]l̀d̀eqhc̀i]d_fd]ing_]q̀fciw]q̀d_bliw]d̀g_chxǹiw]ìxǹcg̀i]
be]jebg̀lnèi]qfk]cbd]t̀]ifm̀w]d_̀]abcdefgdbe]i_fss]ph{̀]dhq̀sk]cbdhg̀]db]d_̀]�vc̀e]fcl]oeg_hd̀gdw]fcl]i_fss]jebjbì]
fsd̀ecfdh{̀]q̀fciw]q̀d_bliw]d̀g_chxǹiw]ìxǹcg̀iw]be]jebg̀lnèiu]̂_̀]oeg_hd̀gd]i_fss]̀{fsnfd̀]d_̀]jebjbìl]
fsd̀ecfdh{̀]ibs̀sk]mbe]gbcmbeqfcg̀]vhd_]d_̀]l̀ihpc]hcd̀cd]mbe]d_̀]gbqjs̀d̀l]gbcidengdhbcu]¢cs̀ii]d_̀]oeg_hd̀gd]btỳgdi]
db]d_̀]abcdefgdbe~i]jebjbìl]fsd̀ecfdh{̀w]d_̀]abcdefgdbe]i_fss]j̀embeq]d_̀]�be�]nihcp]hdi]fsd̀ecfdh{̀]q̀fciw]q̀d_bliw]
d̀g_chxǹiw]ìxǹcg̀iw]be]jebg̀lnèiu]
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IJKLKLMNOPQNRSTUVWXUSVNYPWZZN[QNVQY\STY][ZQNUSNUPQN̂_TQVǸSVNWXUYNWTaNSb]YY]STYNS̀NUPQNRSTUVWXUSVcYNQb\ZSdQQYeN
fg[XSTUVWXUSVYNWTaNUPQ]VNWhQTUYNWTaNQb\ZSdQQYeNWTaNSUPQVN\QVYSTYNSVNQTU]U]QYN\QV̀SVb]ThN\SVU]STYNS̀NUPQNiSVjǸSVeNSVN
STN[QPWZ̀NS̀eNUPQNRSTUVWXUSVNSVNWTdNS̀N]UYNfg[XSTUVWXUSVYk

IJKLKLKNOPQNRSTUVWXUSVNYPWZZN[QNVQY\STY][ZQǸSVN]TY\QXU]STNS̀N\SVU]STYNS̀NiSVjNWZVQWadN\QV̀SVbQaNUSNaQUQVb]TQNUPWUN
YgXPN\SVU]STYNWVQN]TN\VS\QVNXSTa]U]STNUSNVQXQ]lQNYg[YQmgQTUNiSVjk

IJKLnJopqrsJptuJvpwxsypz{
IJKLnL|N}TZQYYNSUPQV_]YQN\VSl]aQaN]TNUPQNRSTUVWXUN~SXgbQTUYeNUPQNRSTUVWXUSVNYPWZZN\VSl]aQNWTaN\WdǸSVNZW[SVeN
bWUQV]WZYeNQmg]\bQTUeNUSSZYeNXSTYUVgXU]STNQmg]\bQTUNWTaNbWXP]TQVdeN_WUQVeNPQWUeNgU]Z]U]QYeNUVWTY\SVUWU]STeNWTaNSUPQVN
ẀX]Z]U]QYNWTaNYQVl]XQYNTQXQYYWVdǸSVN\VS\QVNQ�QXgU]STNWTaNXSb\ZQU]STNS̀NUPQNiSVjeN_PQUPQVNUQb\SVWVdNSVN\QVbWTQTUN
WTaN_PQUPQVNSVNTSUN]TXSV\SVWUQaNSVNUSN[QN]TXSV\SVWUQaN]TNUPQNiSVjk

IJKLnLMN��XQ\UN]TNUPQNXWYQNS̀Nb]TSVNXPWThQYN]TNUPQNiSVjNW\\VSlQaN[dNUPQN�VXP]UQXUN]TNWXXSVaWTXQN_]UPNfQXU]STN�k��k�N
SVNSVaQVQaN[dNUPQN�VXP]UQXUN]TNWXXSVaWTXQN_]UPNfQXU]STN�k�eNUPQNRSTUVWXUSVNbWdNbWjQNYg[YU]UgU]STYNSTZdN_]UPNUPQN
XSTYQTUNS̀NUPQN̂_TQVeNẀUQVNQlWZgWU]STN[dNUPQN�VXP]UQXUNWTaN]TNWXXSVaWTXQN_]UPNWNRPWThQN̂VaQVNSVNRSTYUVgXU]STN
RPWThQN~]VQXU]lQk

IJKLnLKNOPQNRSTUVWXUSVNYPWZZNQT̀SVXQNYUV]XUNa]YX]\Z]TQNWTaNhSSaNSVaQVNWbSThNUPQNRSTUVWXUSVcYNQb\ZSdQQYNWTaNSUPQVN
\QVYSTYNXWVVd]ThNSgUNUPQNiSVjkNOPQNRSTUVWXUSVNYPWZZNTSUN\QVb]UNQb\ZSdbQTUNS̀NgT̀]UN\QVYSTYNSVN\QVYSTYNTSUN\VS\QVZdN
Yj]ZZQaN]TNUWYjYNWYY]hTQaNUSNUPQbk

IJKL�J�pssptw�
IJKL�L|NOPQNRSTUVWXUSVN_WVVWTUYNUSNUPQN̂_TQVNWTaN�VXP]UQXUNUPWUNbWUQV]WZYNWTaNQmg]\bQTUǸgVT]YPQaNgTaQVNUPQNRSTUVWXUN
_]ZZN[QNS̀NhSSaNmgWZ]UdNWTaNTQ_NgTZQYYNUPQNRSTUVWXUN~SXgbQTUYNVQmg]VQNSVN\QVb]UNSUPQV_]YQkNOPQNRSTUVWXUSVǸgVUPQVN
_WVVWTUYNUPWUNUPQNiSVjN_]ZZNXST̀SVbNUSNUPQNVQmg]VQbQTUYNS̀NUPQNRSTUVWXUN~SXgbQTUYNWTaN_]ZZN[QǸVQQǸVSbNaQ̀QXUYeN
Q�XQ\UǸSVNUPSYQN]TPQVQTUN]TNUPQNmgWZ]UdNS̀NUPQNiSVjNUPQNRSTUVWXUN~SXgbQTUYNVQmg]VQNSVN\QVb]UkNiSVjeNbWUQV]WZYeNSVN
Qmg]\bQTUNTSUNXST̀SVb]ThNUSNUPQYQNVQmg]VQbQTUYNbWdN[QNXSTY]aQVQaNaQ̀QXU]lQkNOPQNRSTUVWXUSVcYN_WVVWTUdNQ�XZgaQYN
VQbQadǸSVNaWbWhQNSVNaQ̀QXUNXWgYQaN[dNW[gYQeNWZUQVWU]STYNUSNUPQNiSVjNTSUNQ�QXgUQaN[dNUPQNRSTUVWXUSVeN]b\VS\QVNSVN
]TYg̀̀]X]QTUNbW]TUQTWTXQeN]b\VS\QVNS\QVWU]STeNSVNTSVbWZN_QWVNWTaNUQWVNWTaNTSVbWZNgYWhQkN�̀NVQmg]VQaN[dNUPQN�VXP]UQXUeN
UPQNRSTUVWXUSVNYPWZZǸgVT]YPNYWU]ỲWXUSVdNQl]aQTXQNWYNUSNUPQNj]TaNWTaNmgWZ]UdNS̀NbWUQV]WZYNWTaNQmg]\bQTUk

IJKL�LMN�ZZNbWUQV]WZeNQmg]\bQTUeNSVNSUPQVNY\QX]WZN_WVVWTU]QYNVQmg]VQaN[dNUPQNRSTUVWXUN~SXgbQTUYNYPWZZN[QN]YYgQaN]TNUPQN
TWbQNS̀NUPQN̂_TQVeNSVNYPWZZN[QNUVWTỲQVW[ZQNUSNUPQN̂_TQVeNWTaNYPWZZNXSbbQTXQN]TNWXXSVaWTXQN_]UPNfQXU]STN�k�k�k

IJKL�J�p�x{
OPQNOS_TN]YNUW�NQ�Qb\UNWTaNXQVU]̀]XWUQYNUSNXST̀]VbNUP]YN_]ZZN[QNbWaQNWlW]ZW[ZQNUSNUPQNRSTUVWXUSVk

IJKL�J�xs�yw{�J�xx{�J�rwy�x{JptuJ�r��zypt�xJ�yw�Jop�{
IJKL�L|N}TZQYYNSUPQV_]YQN\VSl]aQaN]TNUPQNRSTUVWXUN~SXgbQTUYeNUPQNRSTUVWXUSVNYPWZZNYQXgVQNUPQN[g]Za]ThN\QVb]UNWYN_QZZN
WYǸSVNSUPQVN\QVb]UYeǸQQYeNZ]XQTYQYeNWTaN]TY\QXU]STYN[dNhSlQVTbQTUNWhQTX]QYNTQXQYYWVdǸSVN\VS\QVNQ�QXgU]STNWTaN
XSb\ZQU]STNS̀NUPQNiSVjNUPWUNWVQNXgYUSbWV]ZdNYQXgVQaNẀUQVNQ�QXgU]STNS̀NUPQNRSTUVWXUNWTaNZQhWZZdNVQmg]VQaNWUNUPQNU]bQN
[]aYNWVQNVQXQ]lQaNSVNTQhSU]WU]STYNXSTXZgaQakNN�ZZN\QVb]UǸQQYǸSVN\QVb]UYN]YYgQaN[dNUPQNOS_TNS̀N�]ZZWhQNS̀N�WVV]YSTNWVQN
_W]lQaN�NTSNXSYUN�ǸSVNUP]YN\VS�QXUk

IJKL�LMNOPQNRSTUVWXUSVNYPWZZNXSb\ZdN_]UPNWTaNh]lQNTSU]XQYNVQmg]VQaN[dNW\\Z]XW[ZQNZW_YeNYUWUgUQYeNSVa]TWTXQYeNXSaQYeN
VgZQYNWTaNVQhgZWU]STYeNWTaNZW_̀gZNSVaQVYNS̀N\g[Z]XNWgUPSV]U]QYNW\\Z]XW[ZQNUSN\QV̀SVbWTXQNS̀NUPQNiSVjk

IJKL�LKN�̀NUPQNRSTUVWXUSVN\QV̀SVbYNiSVjNjTS_]ThN]UNUSN[QNXSTUVWVdNUSNW\\Z]XW[ZQNZW_YeNYUWUgUQYeNSVa]TWTXQYeNXSaQYeNVgZQYN
WTaNVQhgZWU]STYeNSVNZW_̀gZNSVaQVYNS̀N\g[Z]XNWgUPSV]U]QYeNUPQNRSTUVWXUSVNYPWZZNWYYgbQNW\\VS\V]WUQNVQY\STY][]Z]UdǸSVNYgXPN
iSVjNWTaNYPWZZN[QWVNUPQNXSYUYNWUUV][gUW[ZQNUSNXSVVQXU]STk

IJKL�LnJ�rt�xpzxuJrsJ�t tr�tJ�rtuywyrt{
�̀NUPQNRSTUVWXUSVNQTXSgTUQVYNXSTa]U]STYNWUNUPQNY]UQNUPWUNWVQN¡�¢NYg[YgV̀WXQNSVNSUPQV_]YQNXSTXQWZQaN\PdY]XWZNXSTa]U]STYN
UPWUNa]̀̀QVNbWUQV]WZZdǸVSbNUPSYQN]Ta]XWUQaN]TNUPQNRSTUVWXUN~SXgbQTUYNSVN¡�¢NgTjTS_TN\PdY]XWZNXSTa]U]STYNS̀NWTN
gTgYgWZNTWUgVQNUPWUNa]̀̀QVNbWUQV]WZZdǸVSbNUPSYQNSVa]TWV]ZdǸSgTaNUSNQ�]YUNWTaNhQTQVWZZdNVQXShT]£QaNWYN]TPQVQTUN]TN
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IJKLMNOIMPJKQRIMPSPMPTLQJUQMVTQIVRNRIMTNQWNJSPXTXQUJNQPKQMVTQYJKMNRIMQZJIO[TKML\QMVTQYJKMNRIMJNQLVR]]QWNJ[WM]̂QWNJSPXTQ
KJMPITQMJQMVTQ_̀ KTNQRKXQMVTQaNIVPMTIMQbTUJNTQIJKXPMPJKLQRNTQXPLMONbTXQRKXQPKQKJQTSTKMQ]RMTNQMVRKQcdQXR̂LQRUMTNQUPNLMQ
JbLTNSRKITQJUQMVTQIJKXPMPJKLeQfVTQaNIVPMTIMQ̀P]]QWNJ[WM]̂QPKSTLMPgRMTQLOIVQIJKXPMPJKLQRKX\QPUQMVTQaNIVPMTIMQXTMTN[PKTLQ
MVRMQMVT̂QXPUUTNQ[RMTNPR]]̂QRKXQIROLTQRKQPKINTRLTQJNQXTINTRLTQPKQMVTQYJKMNRIMJNhLQIJLMQJU\QJNQMP[TQNTiOPNTXQUJN\Q
WTNUJN[RKITQJUQRK̂QWRNMQJUQMVTQjJNk\Q̀P]]QNTIJ[[TKXQMVRMQRKQTiOPMRb]TQRXlOLM[TKMQbTQ[RXTQPKQMVTQYJKMNRIMQmO[QJNQ
YJKMNRIMQfP[T\QJNQbJMVeQnUQMVTQaNIVPMTIMQXTMTN[PKTLQMVRMQMVTQIJKXPMPJKLQRMQMVTQLPMTQRNTQKJMQ[RMTNPR]]̂QXPUUTNTKMQUNJ[QMVJLTQ
PKXPIRMTXQPKQMVTQYJKMNRIMQZJIO[TKMLQRKXQMVRMQKJQIVRKgTQPKQMVTQMTN[LQJUQMVTQYJKMNRIMQPLQlOLMPUPTX\QMVTQaNIVPMTIMQLVR]]Q
WNJ[WM]̂QKJMPÛQMVTQ_̀ KTNQRKXQYJKMNRIMJN\QLMRMPKgQMVTQNTRLJKLeQnUQTPMVTNQWRNM̂QXPLWOMTLQMVTQaNIVPMTIMhLQXTMTN[PKRMPJKQJNQ
NTIJ[[TKXRMPJK\QMVRMQWRNM̂Q[R̂QLOb[PMQRQY]RP[QRLQWNJSPXTXQPKQaNMPI]TQcoe

pqrstsuQnU\QPKQMVTQIJONLTQJUQMVTQjJNk\QMVTQYJKMNRIMJNQTKIJOKMTNLQVO[RKQNT[RPKLQJNQNTIJgKPvTLQMVTQTwPLMTKITQJUQbONPR]Q
[RNkTNL\QRNIVRTJ]JgPIR]QLPMTLQJNQ̀TM]RKXLQKJMQPKXPIRMTXQPKQMVTQYJKMNRIMQZJIO[TKML\QMVTQYJKMNRIMJNQLVR]]QP[[TXPRMT]̂Q
LOLWTKXQRK̂QJWTNRMPJKLQMVRMQ̀JO]XQRUUTIMQMVT[QRKXQLVR]]QKJMPÛQMVTQ_̀ KTNQRKXQaNIVPMTIMeQxWJKQNTITPWMQJUQLOIVQKJMPIT\Q
MVTQ_̀ KTNQLVR]]QWNJ[WM]̂QMRkTQRK̂QRIMPJKQKTITLLRN̂QMJQJbMRPKQgJSTNK[TKMR]QROMVJNPvRMPJKQNTiOPNTXQMJQNTLO[TQMVTQ
JWTNRMPJKLeQfVTQYJKMNRIMJNQLVR]]QIJKMPKOTQMJQLOLWTKXQLOIVQJWTNRMPJKLQOKMP]QJMVTǸPLTQPKLMNOIMTXQb̂QMVTQ_̀ KTNQbOMQLVR]]Q
IJKMPKOTQ̀PMVQR]]QJMVTNQJWTNRMPJKLQMVRMQXJQKJMQRUUTIMQMVJLTQNT[RPKLQJNQUTRMONTLeQyTiOTLMLQUJNQRXlOLM[TKMLQPKQMVTQYJKMNRIMQ
mO[QRKXQYJKMNRIMQfP[TQRNPLPKgQUNJ[QMVTQTwPLMTKITQJUQLOIVQNT[RPKLQJNQUTRMONTLQ[R̂QbTQ[RXTQRLQWNJSPXTXQPKQaNMPI]TQcoe

pqrszq{||}~�����
pqrszs�QfVTQYJKMNRIMJNQLVR]]QPKI]OXTQPKQMVTQYJKMNRIMQmO[QR]]QR]]J̀RKITLQLMRMTXQPKQMVTQYJKMNRIMQZJIO[TKMLeQnMT[LQ
IJSTNTXQb̂QR]]J̀RKITLQLVR]]QbTQLOWW]PTXQUJNQLOIVQR[JOKMLQRKXQb̂QLOIVQWTNLJKLQJNQTKMPMPTLQRLQMVTQ_̀ KTNQ[R̂QXPNTIM\QbOMQ
MVTQYJKMNRIMJNQLVR]]QKJMQbTQNTiOPNTXQMJQT[W]ĴQWTNLJKLQJNQTKMPMPTLQMJQ̀VJ[QMVTQYJKMNRIMJNQVRLQNTRLJKRb]TQJblTIMPJKe

pqrszs�QxK]TLLQJMVTǸPLTQWNJSPXTXQPKQMVTQYJKMNRIMQZJIO[TKML\
s� R]]J̀RKITLQLVR]]QIJSTNQMVTQIJLMQMJQMVTQYJKMNRIMJNQJUQ[RMTNPR]LQRKXQTiOPW[TKMQXT]PSTNTXQRMQMVTQLPMTQRKXQR]]Q

NTiOPNTXQMRwTL\Q]TLLQRWW]PIRb]TQMNRXTQXPLIJOKML�
s� YJKMNRIMJNhLQIJLMLQUJNQOK]JRXPKgQRKXQVRKX]PKgQRMQMVTQLPMT\Q]RbJN\QPKLMR]]RMPJKQIJLML\QJSTNVTRX\QWNJUPM\QRKXQ

JMVTNQTwWTKLTLQIJKMT[W]RMTXQUJNQLMRMTXQR]]J̀RKITQR[JOKMLQLVR]]QbTQPKI]OXTXQPKQMVTQYJKMNRIMQmO[QbOMQ
KJMQPKQMVTQR]]J̀RKITL�QRKX

sr V̀TKTSTNQIJLMLQRNTQ[JNTQMVRKQJNQ]TLLQMVRKQR]]J̀RKITL\QMVTQYJKMNRIMQmO[QLVR]]QbTQRXlOLMTXQRIIJNXPKg]̂Q
b̂QYVRKgTQ_NXTNeQfVTQR[JOKMQJUQMVTQYVRKgTQ_NXTNQLVR]]QNTU]TIMQ�c�QMVTQXPUUTNTKITQbTM̀TTKQRIMOR]QIJLMLQ
RKXQMVTQR]]J̀RKITLQOKXTNQmTIMPJKQ�e�e�ecQRKXQ���QIVRKgTLQPKQYJKMNRIMJNhLQIJLMLQOKXTNQmTIMPJKQ�e�e�e�e

pqrszsrQ�RMTNPR]LQRKXQTiOPW[TKMQOKXTNQRKQR]]J̀RKITQLVR]]QbTQLT]TIMTXQb̂QMVTQ_̀ KTNQ̀PMVQNTRLJKRb]TQWNJ[WMKTLLe

pqrs�q��������������
pqrs�s�QfVTQYJKMNRIMJNQLVR]]QT[W]ĴQRQIJ[WTMTKMQLOWTNPKMTKXTKMQRKXQKTITLLRN̂QRLLPLMRKMLQ̀VJQLVR]]QbTQPKQRMMTKXRKITQRMQ
MVTQ�NJlTIMQLPMTQXONPKgQWTNUJN[RKITQJUQMVTQjJNkeQfVTQLOWTNPKMTKXTKMQLVR]]QNTWNTLTKMQMVTQYJKMNRIMJN\QRKXQ
IJ[[OKPIRMPJKLQgPSTKQMJQMVTQLOWTNPKMTKXTKMQLVR]]QbTQRLQbPKXPKgQRLQPUQgPSTKQMJQMVTQYJKMNRIMJNe

pqrs�s�qfVTQYJKMNRIMJN\QRLQLJJKQRLQWNRIMPIRb]TQRUMTNQR̀RNXQJUQMVTQYJKMNRIM\QLVR]]QKJMPÛQMVTQ_̀ KTNQRKXQaNIVPMTIMQJUQMVTQ
KR[TQRKXQiOR]PUPIRMPJKLQJUQRQWNJWJLTXQLOWTNPKMTKXTKMeQjPMVPKQcdQXR̂LQJUQNTITPWMQJUQMVTQPKUJN[RMPJK\QMVTQaNIVPMTIMQ[R̂Q
KJMPÛQMVTQYJKMNRIMJN\QLMRMPKgQ̀VTMVTNQMVTQ_̀ KTNQJNQMVTQaNIVPMTIMQ�c�QVRLQNTRLJKRb]TQJblTIMPJKQMJQMVTQWNJWJLTXQ
LOWTNPKMTKXTKMQJNQ���QNTiOPNTLQRXXPMPJKR]QMP[TQUJNQNTSPT̀eQ�RP]ONTQJUQMVTQaNIVPMTIMQMJQWNJSPXTQKJMPITQ̀PMVPKQMVTQcd�XR̂Q
WTNPJXQLVR]]QIJKLMPMOMTQKJMPITQJUQKJQNTRLJKRb]TQJblTIMPJKe

pqrs�srQfVTQYJKMNRIMJNQLVR]]QKJMQT[W]ĴQRQWNJWJLTXQLOWTNPKMTKXTKMQMJQ̀VJ[QMVTQ_̀ KTNQJNQaNIVPMTIMQVRLQ[RXTQ
NTRLJKRb]TQRKXQMP[T]̂QJblTIMPJKeQfVTQYJKMNRIMJNQLVR]]QKJMQIVRKgTQMVTQLOWTNPKMTKXTKMQ̀PMVJOMQMVTQ_̀ KTNhLQIJKLTKM\Q
V̀PIVQLVR]]QKJMQOKNTRLJKRb]̂QbTQ̀PMVVT]XQJNQXT]R̂TXe

pqrs��q�}������}���q�}��������}�q���q��������|q������|��
pqrs��s�QfVTQYJKMNRIMJN\QWNJ[WM]̂QRUMTNQbTPKgQR̀RNXTXQMVTQYJKMNRIM\QLVR]]QLOb[PMQUJNQMVTQ_̀ KTNhLQRKXQaNIVPMTIMhLQ
PKUJN[RMPJKQRQYJKMNRIMJNhLQIJKLMNOIMPJKQLIVTXO]TQUJNQMVTQjJNkeQfVTQLIVTXO]TQLVR]]QIJKMRPKQXTMRP]QRWWNJWNPRMTQUJNQMVTQ
�NJlTIM\QPKI]OXPKgQ�c�QMVTQXRMTQJUQIJ[[TKIT[TKMQJUQMVTQjJNk\QPKMTNP[QLIVTXO]TQ[P]TLMJKTQXRMTL\QRKXQMVTQXRMTQJUQ
mObLMRKMPR]QYJ[W]TMPJK�Q���QRKQRWWJNMPJK[TKMQJUQMVTQjJNkQb̂QIJKLMNOIMPJKQRIMPSPM̂�QRKXQ���QMVTQMP[TQNTiOPNTXQUJNQ
IJ[W]TMPJKQJUQTRIVQWJNMPJKQJUQMVTQjJNkeQfVTQLIVTXO]TQLVR]]QWNJSPXTQUJNQMVTQJNXTN]̂QWNJgNTLLPJKQJUQMVTQjJNkQMJQ
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IJKLMNOPJQRSQTRUVSMMRQJORNWINNTROPKNRMPKPOURIXYYNQORXQTNYROVNRZJQOYSIOR[JIXKNQOU\R]VNRUIVNTXMNRUVSMMR̂NRYN_PUNTRSOR
SLLYJLYPSONRPQONY_SMURSURYǸXPYNTR̂aROVNRIJQTPOPJQURJbROVNRcJYdRSQTReYJfNIO\

ghijkljmR]VNRZJQOYSIOJYnRLYJKLOMaRSbONYR̂NPQoRSpSYTNTROVNRZJQOYSIORSQTROVNYNSbONYRSURQNINUUSYaROJRKSPQOSPQRSRIXYYNQOR
UX̂KPOOSMRUIVNTXMNnRUVSMMRUX̂KPORSRUX̂KPOOSMRUIVNTXMNRbJYROVNRqYIVPONIOrURSLLYJ_SM\R]VNRqYIVPONIOrURSLLYJ_SMRUVSMMRQJOR
N̂RXQYNSUJQŜMaRTNMSaNTRJYRpPOVVNMT\R]VNRUX̂KPOOSMRUIVNTXMNRUVSMMRstuR̂NRIJJYTPQSONTRpPOVROVNRZJQOYSIOJYrUR
IJQUOYXIOPJQRUIVNTXMNnRSQTRsvuRSMMJpROVNRqYIVPONIORYNSUJQŜMNROPKNROJRYN_PNpRUX̂KPOOSMU\RwbROVNRZJQOYSIOJYRbSPMUROJR
UX̂KPORSRUX̂KPOOSMRUIVNTXMNnRJYRbSPMUROJRLYJ_PTNRUX̂KPOOSMURPQRSIIJYTSQINRpPOVROVNRSLLYJ_NTRUX̂KPOOSMRUIVNTXMNnROVNR
ZJQOYSIOJYRUVSMMRQJOR̂NRNQOPOMNTROJRSQaRPQIYNSUNRPQRZJQOYSIORxXKRJYRNWONQUPJQRJbRZJQOYSIOR]PKNR̂SUNTRJQROVNROPKNR
YǸXPYNTRbJYRYN_PNpRJbRUX̂KPOOSMU\

ghijkljiR]VNRZJQOYSIOJYRUVSMMRLNYbJYKROVNRcJYdRPQRoNQNYSMRSIIJYTSQINRpPOVROVNRKJUORYNINQORUIVNTXMNURUX̂KPOONTROJROVNR
ypQNYRSQTRqYIVPONIO\

ghijkkhz{|}~����h���h��~����h��h���h����
]VNRZJQOYSIOJYRUVSMMRKSdNRS_SPMŜMNnRSOROVNReYJfNIORUPONnROVNRZJQOYSIOR[JIXKNQOUnRPQIMXTPQoRZVSQoNRyYTNYUnR
ZJQUOYXIOPJQRZVSQoNR[PYNIOP_NUnRSQTRJOVNYR�JTPbPISOPJQUnRPQRoJJTRJYTNYRSQTRKSYdNTRIXYYNQOMaROJRPQTPISONRbPNMTR
IVSQoNURSQTRUNMNIOPJQURKSTNRTXYPQoRIJQUOYXIOPJQnRSQTROVNRSLLYJ_NTRxVJLR[YSpPQoUnReYJTXIOR[SOSnRxSKLMNUnRSQTR
UPKPMSYRYǸXPYNTRUX̂KPOOSMU\R]VNUNRUVSMMR̂NRPQRNMNIOYJQPIRbJYKRJYRLSLNYRIJLanRS_SPMŜMNROJROVNRqYIVPONIORSQTRypQNYnRSQTR
TNMP_NYNTROJROVNRqYIVPONIORbJYRUX̂KPOOSMROJROVNRypQNYRXLJQRIJKLMNOPJQRJbROVNRcJYdRSURSRYNIJYTRJbROVNRcJYdRSUR
IJQUOYXIONT\

ghijkmh��{�hz��������h��{�}|�hz���h���h��~����
ghijkmjkRxVJLR[YSpPQoURSYNRTYSpPQoUnRTPSoYSKUnRUIVNTXMNUnRSQTRJOVNYRTSOSRULNIPSMMaRLYNLSYNTRbJYROVNRcJYdR̂aROVNR
ZJQOYSIOJYRJYRSRxX̂IJQOYSIOJYnRxX̂�UX̂IJQOYSIOJYnRKSQXbSIOXYNYnRUXLLMPNYnRJYRTPUOYP̂XOJYROJRPMMXUOYSONRUJKNRLJYOPJQRJbR
OVNRcJYd\

ghijkmjmReYJTXIOR[SOSRSYNRPMMXUOYSOPJQUnRUOSQTSYTRUIVNTXMNUnRLNYbJYKSQINRIVSYOUnRPQUOYXIOPJQUnR̂YJIVXYNUnRTPSoYSKUnRSQTR
JOVNYRPQbJYKSOPJQRbXYQPUVNTR̂aROVNRZJQOYSIOJYROJRPMMXUOYSONRKSONYPSMURJYRǸXPLKNQORbJYRUJKNRLJYOPJQRJbROVNRcJYd\

ghijkmjiRxSKLMNURSYNRLVaUPISMRNWSKLMNUROVSORPMMXUOYSONRKSONYPSMUnRǸXPLKNQOnRJYRpJYdKSQUVPLnRSQTRNUOŜMPUVRUOSQTSYTUR
âRpVPIVROVNRcJYdRpPMMR̂NRfXToNT\

ghijkmj�RxVJLR[YSpPQoUnReYJTXIOR[SOSnRxSKLMNUnRSQTRUPKPMSYRUX̂KPOOSMURSYNRQJORZJQOYSIOR[JIXKNQOU\R]VNPYRLXYLJUNRPUR
OJRTNKJQUOYSONRVJpROVNRZJQOYSIOJYRLYJLJUNUROJRIJQbJYKROJROVNRPQbJYKSOPJQRoP_NQRSQTROVNRTNUPoQRIJQINLORNWLYNUUNTRPQR
OVNRZJQOYSIOR[JIXKNQOURbJYROVJUNRLJYOPJQURJbROVNRcJYdRbJYRpVPIVROVNRZJQOYSIOR[JIXKNQOURYǸXPYNRUX̂KPOOSMU\R�N_PNpR
âROVNRqYIVPONIORPURUX̂fNIOROJROVNRMPKPOSOPJQURJbRxNIOPJQR�\v\�\RwQbJYKSOPJQSMRUX̂KPOOSMURXLJQRpVPIVROVNRqYIVPONIORPURQJOR
NWLNIONTROJROSdNRYNULJQUP_NRSIOPJQRKSaR̂NRUJRPTNQOPbPNTRPQROVNRZJQOYSIOR[JIXKNQOU\RxX̂KPOOSMUROVSORSYNRQJORYǸXPYNTR̂aR
OVNRZJQOYSIOR[JIXKNQOURKSaR̂NRYNOXYQNTR̂aROVNRqYIVPONIORpPOVJXORSIOPJQ\

ghijkmj�R]VNRZJQOYSIOJYRUVSMMRYN_PNpRbJYRIJKLMPSQINRpPOVROVNRZJQOYSIOR[JIXKNQOUnRSLLYJ_NnRSQTRUX̂KPOROJROVNR
qYIVPONIOnRxVJLR[YSpPQoUnReYJTXIOR[SOSnRxSKLMNUnRSQTRUPKPMSYRUX̂KPOOSMURYǸXPYNTR̂aROVNRZJQOYSIOR[JIXKNQOUnRPQR
SIIJYTSQINRpPOVROVNRUX̂KPOOSMRUIVNTXMNRSLLYJ_NTR̂aROVNRqYIVPONIORJYnRPQROVNRŜUNQINRJbRSQRSLLYJ_NTRUX̂KPOOSMR
UIVNTXMNnRpPOVRYNSUJQŜMNRLYJKLOQNUURSQTRPQRUXIVRUǸXNQINRSUROJRISXUNRQJRTNMSaRPQROVNRcJYdRJYRPQROVNRSIOP_POPNURJbROVNR
ypQNYRJYRJbRxNLSYSONRZJQOYSIOJYU\

ghijkmj�R�aRUX̂KPOOPQoRxVJLR[YSpPQoUnReYJTXIOR[SOSnRxSKLMNUnRSQTRUPKPMSYRUX̂KPOOSMUnROVNRZJQOYSIOJYRYNLYNUNQOUROJR
OVNRypQNYRSQTRqYIVPONIOROVSOROVNRZJQOYSIOJYRVSURstuRYN_PNpNTRSQTRSLLYJ_NTROVNKnRsvuRTNONYKPQNTRSQTR_NYPbPNTR
KSONYPSMUnRbPNMTRKNSUXYNKNQOURSQTRbPNMTRIJQUOYXIOPJQRIYPONYPSRYNMSONTROVNYNOJnRJYRpPMMRTJRUJnRSQTRs�uRIVNIdNTRSQTR
IJJYTPQSONTROVNRPQbJYKSOPJQRIJQOSPQNTRpPOVPQRUXIVRUX̂KPOOSMURpPOVROVNRYǸXPYNKNQOURJbROVNRcJYdRSQTRJbROVNRZJQOYSIOR
[JIXKNQOU\

ghijkmj�R]VNRZJQOYSIOJYRUVSMMRLNYbJYKRQJRLJYOPJQRJbROVNRcJYdRbJYRpVPIVROVNRZJQOYSIOR[JIXKNQOURYǸXPYNRUX̂KPOOSMRSQTR
YN_PNpRJbRxVJLR[YSpPQoUnReYJTXIOR[SOSnRxSKLMNUnRJYRUPKPMSYRUX̂KPOOSMUnRXQOPMROVNRYNULNIOP_NRUX̂KPOOSMRVSUR̂NNQR
SLLYJ_NTR̂aROVNRqYIVPONIO\
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IJKLMNLOPQRSPTUVWPXRYZZP[SP\]PŶ ÛV_Y]̂SP̀\aRPYbbVUcS_PXd[e\aaYZXPSf̂SbaPaRYaPaRSPgU]aVŶaUVPXRYZZP]UaP[SPVSZ\ScS_PUhP
VSXbU]X\[\Z\aiPhUVP_Sc\Ya\U]XPhVUePaRSPVSjd\VSeS]aXPUhPaRSPgU]aVŶaPkÛdeS]aXP[iPaRSPlV̂R\aŜamXPYbbVUcYZPUhPnRUbP
kVỲ\]oXpPqVU_d̂aPkYaYpPnYebZSXpPUVPX\e\ZYVPXd[e\aaYZXpPd]ZSXXPaRSPgU]aVŶaUVPRYXPXbŜ\h\̂YZZiP]Ua\h\S_PaRSPlV̂R\aŜaP
UhPXd̂RP_Sc\Ya\U]PYaPaRSPa\eSPUhPXd[e\aaYZPY]_PrstPaRSPlV̂R\aŜaPRYXPo\cS]P̀V\aaS]PYbbVUcYZPaUPaRSPXbŜ\h\̂P_Sc\Ya\U]PYXPYP
e\]UVP̂RY]oSP\]PaRSPTUVWpPUVPrutPYPgRY]oSPvV_SVPUVPgU]XaVd̂a\U]PgRY]oSPk\VŜa\cSPRYXP[SS]P\XXdS_PYdaRUV\w\]oPaRSP
_Sc\Ya\U]xPQRSPgU]aVŶaUVPXRYZZP]UaP[SPVSZ\ScS_PUhPVSXbU]X\[\Z\aiPhUVPSVVUVXPUVPUe\XX\U]XP\]PnRUbPkVỲ\]oXpPqVU_d̂aP
kYaYpPnYebZSXpPUVPX\e\ZYVPXd[e\aaYZXpP[iPaRSPlV̂R\aŜamXPYbbVUcYZPaRSVSUhx

IJKLMNLyPQRSPgU]aVŶaUVPXRYZZP_\VŜaPXbŜ\h\̂PYaaS]a\U]pP\]P̀V\a\]oPUVPU]PVSXd[e\aaS_PnRUbPkVỲ\]oXpPqVU_d̂aPkYaYpP
nYebZSXpPUVPX\e\ZYVPXd[e\aaYZXpPaUPVSc\X\U]XPUaRSVPaRY]PaRUXSPVSjdSXaS_P[iPaRSPlV̂R\aŜaPU]PbVSc\UdXPXd[e\aaYZXxPz]PaRSP
Y[XS]̂SPUhPXd̂RP]Ua\̂SpPaRSPlV̂R\aŜamXPYbbVUcYZPUhPYPVSXd[e\XX\U]PXRYZZP]UaPYbbZiPaUPXd̂RPVSc\X\U]Xx

IJKLMNLM{PQRSPgU]aVŶaUVPXRYZZP]UaP[SPVSjd\VS_PaUPbVUc\_SPbVUhSXX\U]YZPXSVc\̂SXPaRYaP̂U]Xa\adaSPaRSPbVŶa\̂SPUhP
YV̂R\aŜadVSPUVPS]o\]SSV\]oPd]ZSXXPXd̂RPXSVc\̂SXPYVSPXbŜ\h\̂YZZiPVSjd\VS_P[iPaRSPgU]aVŶaPkÛdeS]aXPhUVPYPbUVa\U]PUhP
aRSPTUVWPUVPd]ZSXXPaRSPgU]aVŶaUVP]SS_XPaUPbVUc\_SPXd̂RPXSVc\̂SXP\]PUV_SVPaUP̂YVViPUdaPaRSPgU]aVŶaUVmXPVSXbU]X\[\Z\a\SXP
hUVP̂U]XaVd̂a\U]PeSY]XpPeSaRU_XpPaŜR]\jdSXpPXSjdS]̂SXpPY]_PbVÛS_dVSXxPQRSPgU]aVŶaUVPXRYZZP]UaP[SPVSjd\VS_PaUP
bVUc\_SPbVUhSXX\U]YZPXSVc\̂SXP\]Pc\UZYa\U]PUhPYbbZ\̂Y[ZSPZỲx

IJKLMNLM{LMPzhPbVUhSXX\U]YZP_SX\o]PXSVc\̂SXPUVP̂SVa\h\̂Ya\U]XP[iPYP_SX\o]PbVUhSXX\U]YZPVSZYaS_PaUPXiXaSeXpPeYaSV\YZXpPUVP
Sjd\beS]aPYVSPXbŜ\h\̂YZZiPVSjd\VS_PUhPaRSPgU]aVŶaUVP[iPaRSPgU]aVŶaPkÛdeS]aXpPaRSPv̀ ]SVPY]_PaRSPlV̂R\aŜaP̀\ZZP
XbŜ\hiPYZZPbSVhUVeY]̂SPY]_P_SX\o]P̂V\aSV\YPaRYaPXd̂RPXSVc\̂SXPedXaPXYa\XhixPQRSPgU]aVŶaUVPXRYZZP[SPS]a\aZS_PaUPVSZiPdbU]P
aRSPY_SjdŶiPY]_PŶ d̂VŶiPUhPaRSPbSVhUVeY]̂SPY]_P_SX\o]P̂V\aSV\YPbVUc\_S_P\]PaRSPgU]aVŶaPkÛdeS]aXxPQRSP
gU]aVŶaUVPXRYZZP̂YdXSPXd̂RPXSVc\̂SXPUVP̂SVa\h\̂Ya\U]XPaUP[SPbVUc\_S_P[iPY]PYbbVUbV\YaSZiPZ\̂S]XS_P_SX\o]PbVUhSXX\U]YZpP
R̀UXSPX\o]YadVSPY]_PXSYZPXRYZZPYbbSYVPU]PYZZP_VỲ\]oXpP̂YẐdZYa\U]XpPXbŜ\h\̂Ya\U]XpP̂SVa\h\̂Ya\U]XpPnRUbPkVỲ\]oXpPY]_P
UaRSVPXd[e\aaYZXPbVSbYVS_P[iPXd̂RPbVUhSXX\U]YZxPnRUbPkVỲ\]oXpPY]_PUaRSVPXd[e\aaYZXPVSZYaS_PaUPaRSPTUVWpP_SX\o]S_PUVP
ŜVa\h\S_P[iPXd̂RPbVUhSXX\U]YZpP\hPbVSbYVS_P[iPUaRSVXpPXRYZZP[SYVPXd̂RPbVUhSXX\U]YZmXP̀V\aaS]PYbbVUcYZP̀RS]PXd[e\aaS_PaUP
aRSPlV̂R\aŜaxPQRSPv̀ ]SVPY]_PaRSPlV̂R\aŜaPXRYZZP[SPS]a\aZS_PaUPVSZiPdbU]PaRSPY_SjdŶiPY]_PŶ d̂VŶiPUhPaRSPXSVc\̂SXpP
ŜVa\h\̂Ya\U]XpPY]_PYbbVUcYZXPbSVhUVeS_PUVPbVUc\_S_P[iPXd̂RP_SX\o]PbVUhSXX\U]YZXpPbVUc\_S_PaRSPv̀ ]SVPY]_PlV̂R\aŜaP
RYcSPXbŜ\h\S_PaUPaRSPgU]aVŶaUVPaRSPbSVhUVeY]̂SPY]_P_SX\o]P̂V\aSV\YPaRYaPXd̂RPXSVc\̂SXPedXaPXYa\XhixPqdVXdY]aPaUPaR\XP
nŜa\U]P|xsuxs}pPaRSPlV̂R\aŜaP̀\ZZPVSc\S̀PY]_PYbbVUcSPUVPaYWSPUaRSVPYbbVUbV\YaSPŶa\U]PU]PXd[e\aaYZXPU]ZiPhUVPaRSP
Z\e\aS_PbdVbUXSPUhP̂RŜW\]oPhUVP̂U]hUVeY]̂SP̀\aRP\]hUVeYa\U]Po\cS]PY]_PaRSP_SX\o]P̂U]̂SbaPSfbVSXXS_P\]PaRSPgU]aVŶaP
kÛdeS]aXx

IJKLMNLM{LNPzhPaRSPgU]aVŶaPkÛdeS]aXPVSjd\VSPaRSPgU]aVŶaUVmXP_SX\o]PbVUhSXX\U]YZPaUP̂SVa\hiPaRYaPaRSPTUVWPRYXP[SS]P
bSVhUVeS_P\]PŶ ÛV_Y]̂SP̀\aRPaRSP_SX\o]P̂V\aSV\YpPaRSPgU]aVŶaUVPXRYZZPhdV]\XRPXd̂RP̂SVa\h\̂Ya\U]XPaUPaRSPlV̂R\aŜaPYaPaRSP
a\eSPY]_P\]PaRSPhUVePXbŜ\h\S_P[iPaRSPlV̂R\aŜax

IJKLMKJ~��J��J����
QRSPgU]aVŶaUVPXRYZZP̂U]h\]SPUbSVYa\U]XPYaPaRSPX\aSPaUPYVSYXPbSVe\aaS_P[iPYbbZ\̂Y[ZSPZỲXpPXaYadaSXpPUV_\]Y]̂SXpP̂U_SXpP
VdZSXPY]_PVSodZYa\U]XpPZỲhdZPUV_SVXPUhPbd[Z\̂PYdaRUV\a\SXpPY]_PaRSPgU]aVŶaPkÛdeS]aXPY]_PXRYZZP]UaPd]VSYXU]Y[ZiP
S]̂de[SVPaRSPX\aSP̀\aRPeYaSV\YZXPUVPSjd\beS]ax

IJKLM�J�������J���J��������
IJKLM�LMPQRSPgU]aVŶaUVPXRYZZP[SPVSXbU]X\[ZSPhUVP̂daa\]opPh\aa\]opPUVPbYâR\]oPVSjd\VS_PaUP̂UebZSaSPaRSPTUVWPUVPaUPeYWSP
\aXPbYVaXPh\aPaUoSaRSVPbVUbSVZixPlZZPYVSYXPVSjd\V\]oP̂daa\]opPh\aa\]opPUVPbYâR\]oPXRYZZP[SPVSXaUVS_PaUPaRSP̂U]_\a\U]PSf\Xa\]oP
bV\UVPaUPaRSP̂daa\]opPh\aa\]opPUVPbYâR\]opPd]ZSXXPUaRSV̀\XSPVSjd\VS_P[iPaRSPgU]aVŶaPkÛdeS]aXx

IJKLM�LNPQRSPgU]aVŶaUVPXRYZZP]UaP_YeYoSPUVPS]_Y]oSVPYPbUVa\U]PUhPaRSPTUVWPUVPhdZZiPUVPbYVa\YZZiP̂UebZSaS_P
Û]XaVd̂a\U]PUhPaRSPv̀ ]SVPUVPnSbYVYaSPgU]aVŶaUVXP[iP̂daa\]opPbYâR\]opPUVPUaRSV̀\XSPYZaSV\]oPXd̂RP̂U]XaVd̂a\U]pPUVP[iP
Sf̂YcYa\U]xPQRSPgU]aVŶaUVPXRYZZP]UaP̂daPUVPUaRSV̀\XSPYZaSVP̂U]XaVd̂a\U]P[iPaRSPv̀ ]SVPUVPYPnSbYVYaSPgU]aVŶaUVPSf̂SbaP
\̀aRP̀V\aaS]P̂U]XS]aPUhPaRSPv̀ ]SVPY]_PUhPaRSPnSbYVYaSPgU]aVŶaUVxPgU]XS]aPXRYZZP]UaP[SPd]VSYXU]Y[ZiP̀\aRRSZ_xPQRSP
gU]aVŶaUVPXRYZZP]UaPd]VSYXU]Y[ZiP̀\aRRUZ_pPhVUePaRSPv̀ ]SVPUVPYPnSbYVYaSPgU]aVŶaUVpP\aXP̂U]XS]aPaUP̂daa\]oPUVP
UaRSV̀\XSPYZaSV\]oPaRSPTUVWx

IJKLM�J��������J~�
IJKLM�LMPQRSPgU]aVŶaUVPXRYZZPWSSbPaRSPbVSe\XSXPY]_PXdVVUd]_\]oPYVSYPhVSSPhVUePŶ d̂edZYa\U]PUhP̀YXaSPeYaSV\YZXPY]_P
Vd[[\XRP̂YdXS_P[iPUbSVYa\U]XPd]_SVPaRSPgU]aVŶaxPlaP̂UebZSa\U]PUhPaRSPTUVWpPaRSPgU]aVŶaUVPXRYZZPVSeUcSP̀YXaSP
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IJKLMNJOPQRMSTTNPUQRKULRVWXKMJYKWMZPRKWWOPQRYWXPKMSYKNWXRL[SN\ILXKQRIJYUNXLM]QRJX̂RPSM\OSPRIJKLMNJOPR_MWIRJX̂RJTWSKR
KULR̀MWaLYKb

cdefghfiRj_RKULRVWXKMJYKWMR_JNOPRKWRYOLJXRS\RJPR\MWkN̂L̂RNXRKULRVWXKMJYKRlWYSILXKPQRKULRmnXLMRIJ]R̂WRPWRJX̂RKULRmnXLMR
PUJOORTLRLXKNKOL̂RKWRMLNITSMPLILXKR_MWIRKULRVWXKMJYKWMb

cdefgodpqqrssdtudvuwx
yULRVWXKMJYKWMRPUJOOR\MWkN̂LRKULRmnXLMRJX̂RzMYUNKLYKRnNKURJYYLPPRKWRKULR{WM|RNXR\ML\JMJKNWXRJX̂R\MW}MLPPRnULMLkLMR
OWYJKL̂b

cdefg~d�u���t�rs�d��tr�tsd���d�u��w���ts
yULRVWXKMJYKWMRPUJOOR\J]RJOORMW]JOKNLPRJX̂RONYLXPLR_LLPbRyULRVWXKMJYKWMRPUJOOR̂L_LX̂RPSNKPRWMRYOJNIPR_WMRNX_MNX}LILXKRW_R
YW\]MN}UKPRJX̂R\JKLXKRMN}UKPRJX̂RPUJOORUWÔRKULRmnXLMRJX̂RzMYUNKLYKRUJMIOLPPR_MWIROWPPRWXRJYYWSXKRKULMLW_QRTSKRPUJOOR
XWKRTLRMLP\WXPNTOLR_WMR̂L_LXPLRWMROWPPRnULXRJR\JMKNYSOJMR̂LPN}XQR\MWYLPPQRWMR\MŴSYKRW_RJR\JMKNYSOJMRIJXS_JYKSMLMRWMR
IJXS_JYKSMLMPRNPRML[SNML̂RT]RKULRVWXKMJYKRlWYSILXKPQRWMRnULMLRKULRYW\]MN}UKRkNWOJKNWXPRJMLRYWXKJNXL̂RNXRlMJnNX}PQR
�\LYN_NYJKNWXPQRWMRWKULMR̂WYSILXKPR\ML\JML̂RT]RKULRmnXLMRWMRzMYUNKLYKbR�WnLkLMQRN_RJXRNX_MNX}LILXKRW_RJRYW\]MN}UKRWMR
\JKLXKRNPR̂NPYWkLML̂RT]QRWMRIĴLR|XWnXRKWQRKULRVWXKMJYKWMQRKULRVWXKMJYKWMRPUJOORTLRMLP\WXPNTOLR_WMRKULROWPPRSXOLPPRKULR
NX_WMIJKNWXRNPR\MWI\KO]R_SMXNPUL̂RKWRKULRzMYUNKLYKb

cdefg�d���r�����q�t�u�
cdefg�fgRyWRKULR_SOOLPKRL�KLXKR\LMINKKL̂RT]ROJnQRKULRVWXKMJYKWMRPUJOORNX̂LIXN_]RJX̂RUWÔRUJMIOLPPRKULRmnXLMQR
zMYUNKLYKQRzMYUNKLYKZPRYWXPSOKJXKPQRJX̂RJ}LXKPRJX̂RLI\OW]LLPRW_RJX]RW_RKULIR_MWIRJX̂RJ}JNXPKRYOJNIPQR̂JIJ}LPQROWPPLPQR
JX̂RL�\LXPLPQRNXYOŜNX}RTSKRXWKRONINKL̂RKWRJKKWMXL]PZR_LLPQRJMNPNX}RWSKRW_RWMRMLPSOKNX}R_MWIR\LM_WMIJXYLRW_RKULR{WM|QR
\MWkN̂L̂RKUJKRPSYURYOJNIQR̂JIJ}LQROWPPQRWMRL�\LXPLRNPRJKKMNTSKJTOLRKWRTŴNO]RNXaSM]QRPNY|XLPPQR̂NPLJPLRWMR̂LJKUQRWMRKWR
NXaSM]RKWRWMR̂LPKMSYKNWXRW_RKJX}NTOLR\MW\LMK]R�WKULMRKUJXRKULR{WM|RNKPLO_�QRTSKRWXO]RKWRKULRL�KLXKRYJSPL̂RT]RKULRXL}ON}LXKR
JYKPRWMRWINPPNWXPRW_RKULRVWXKMJYKWMQRJR�STYWXKMJYKWMQRJX]WXLR̂NMLYKO]RWMRNX̂NMLYKO]RLI\OW]L̂RT]RKULIQRWMRJX]WXLR_WMR
nUWPLRJYKPRKUL]RIJ]RTLRONJTOLQRML}JM̂OLPPRW_RnULKULMRWMRXWKRPSYURYOJNIQR̂JIJ}LQROWPPQRWMRL�\LXPLRNPRYJSPL̂RNXR\JMKRT]RJR
\JMK]RNX̂LIXN_NL̂RULMLSX̂LMbR�SYURWTON}JKNWXRPUJOORXWKRTLRYWXPKMSL̂RKWRXL}JKLQRJTMN̂}LQRWMRML̂SYLRWKULMRMN}UKPRWMR
WTON}JKNWXPRW_RNX̂LIXNK]RKUJKRnWSÔRWKULMnNPLRL�NPKRJPRKWRJR\JMK]RWMR\LMPWXR̂LPYMNTL̂RNXRKUNPR�LYKNWXR�b��b

cdefg�fiRjXRYOJNIPRJ}JNXPKRJX]R\LMPWXRWMRLXKNK]RNX̂LIXN_NL̂RSX̂LMRKUNPR�LYKNWXR�b��RT]RJXRLI\OW]LLRW_RKULRVWXKMJYKWMQR
JR�STYWXKMJYKWMQRJX]WXLR̂NMLYKO]RWMRNX̂NMLYKO]RLI\OW]L̂RT]RKULIQRWMRJX]WXLR_WMRnUWPLRJYKPRKUL]RIJ]RTLRONJTOLQRKULR
NX̂LIXN_NYJKNWXRWTON}JKNWXRSX̂LMR�LYKNWXR�b��b�RPUJOORXWKRTLRONINKL̂RT]RJRONINKJKNWXRWXRJIWSXKRWMRK]\LRW_R̂JIJ}LPQR
YWI\LXPJKNWXQRWMRTLXL_NKPR\J]JTOLRT]RWMR_WMRKULRVWXKMJYKWMRWMRJR�STYWXKMJYKWMRSX̂LMRnWM|LMPZRYWI\LXPJKNWXRJYKPQR
N̂PJTNONK]RTLXL_NKRJYKPQRWMRWKULMRLI\OW]LLRTLXL_NKRJYKPb

p������d�dddp��������
cd�fgd�r�rw��
cd�fgfgRyULRzMYUNKLYKRNPRKULR\LMPWXRWMRLXKNK]RMLKJNXL̂RT]RKULRmnXLMR\SMPSJXKRKWR�LYKNWXR�b�b�RJX̂RN̂LXKN_NL̂RJPRPSYURNXR
KULRz}MLLILXKb

cd�fgfiRlSKNLPQRMLP\WXPNTNONKNLPQRJX̂RONINKJKNWXPRW_RJSKUWMNK]RW_RKULRzMYUNKLYKRJPRPLKR_WMKURNXRKULRVWXKMJYKRlWYSILXKPR
PUJOORXWKRTLRMLPKMNYKL̂QRIŴN_NL̂QRWMRL�KLX̂L̂RnNKUWSKRnMNKKLXRYWXPLXKRW_RKULRmnXLMQRVWXKMJYKWMQRJX̂RzMYUNKLYKbRVWXPLXKR
PUJOORXWKRTLRSXMLJPWXJTO]RnNKUULÔb

cd�fidp�����stw�t�u�du�dt�rd�u�tw�qt
cd�fifgRyULRzMYUNKLYKRnNOOR\MWkN̂LRĴINXNPKMJKNWXRW_RKULRVWXKMJYKRJPR̂LPYMNTL̂RNXRKULRVWXKMJYKRlWYSILXKPRJX̂RnNOORTLR
JXRmnXLMZPRML\MLPLXKJKNkLR̂SMNX}RYWXPKMSYKNWXRSXKNORKULR̂JKLRKULRzMYUNKLYKRNPPSLPRKULR_NXJORVLMKN_NYJKLR_WMR̀J]ILXKbRyULR
zMYUNKLYKRnNOORUJkLRJSKUWMNK]RKWRJYKRWXRTLUJO_RW_RKULRmnXLMRWXO]RKWRKULRL�KLXKR\MWkN̂L̂RNXRKULRVWXKMJYKRlWYSILXKPb

cd�fifiRyULRzMYUNKLYKRnNOORkNPNKRKULRPNKLRJKRNXKLMkJOPRJ\\MW\MNJKLRKWRKULRPKJ}LRW_RYWXPKMSYKNWXQRWMRJPRWKULMnNPLRJ}MLL̂RnNKUR
KULRmnXLMQRKWRTLYWILR}LXLMJOO]R_JINONJMRnNKURKULR\MW}MLPPRJX̂R[SJONK]RW_RKULR\WMKNWXRW_RKULR{WM|RYWI\OLKL̂QRJX̂RKWR
L̂KLMINXLRNXR}LXLMJORN_RKULR{WM|RWTPLMkL̂RNPRTLNX}R\LM_WMIL̂RNXRJRIJXXLMRNX̂NYJKNX}RKUJKRKULR{WM|QRnULXR_SOO]R
YWI\OLKL̂QRnNOORTLRNXRJYYWM̂JXYLRnNKURKULRVWXKMJYKRlWYSILXKPbR�WnLkLMQRKULRzMYUNKLYKRnNOORXWKRTLRML[SNML̂RKWRIJ|LR
L�UJSPKNkLRWMRYWXKNXSWSPRWX�PNKLRNXP\LYKNWXPRKWRYULY|RKULR[SJONK]RWMR[SJXKNK]RW_RKULR{WM|bRyULRzMYUNKLYKRnNOORXWKRUJkLR
YWXKMWORWkLMQRYUJM}LRW_QRWMRMLP\WXPNTNONK]R_WMRKULRYWXPKMSYKNWXRILJXPQRILKUŴPQRKLYUXN[SLPQRPL[SLXYLPRWMR\MWYL̂SMLPQRWMR
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IJKLMNOLPQIOMRLSKOTQUMVJWPLQWXLSKJYKQZPLVWLTJWWOTMVJWL[VMNLMNOL\JK]̂LPVWTOLMNOPOLQKOLPJ_O_RLMNOL̀JWMKQTMJKaPLKVYNMPLQWXL
KOPSJWPVbV_VMVOPLUWXOKLMNOL̀JWMKQTMLcJTUZOWMPd

efghihjLkWLMNOLbQPVPLJILMNOLPVMOLlVPVMP̂LMNOLmKTNVMOTML[V__L]OOSLMNOLk[WOKLKOQPJWQb_RLVWIJKZOXLQbJUMLMNOLSKJYKOPPLQWXL
nUQ_VMRLJILMNOLSJKMVJWLJILMNOL\JK]LTJZS_OMOX̂LQWXLSKJZSM_RLKOSJKMLMJLMNOLk[WOKLopqL]WJ[WLXOlVQMVJWPLIKJZLMNOL
J̀WMKQTMLcJTUZOWMP̂LorqL]WJ[WLXOlVQMVJWPLIKJZLMNOLZJPMLKOTOWMLTJWPMKUTMVJWLPTNOXU_OLPUbZVMMOXLbRLMNOL̀JWMKQTMJK̂L
QWXLosqLXOIOTMPLQWXLXOIVTVOWTVOPLJbPOKlOXLVWLMNOL\JK]dLtNOLmKTNVMOTML[V__LWJMLbOLKOPSJWPVb_OLIJKLMNOL̀JWMKQTMJKaPL
IQV_UKOLMJLSOKIJKZLMNOL\JK]LVWLQTTJKXQWTOL[VMNLMNOLKOnUVKOZOWMPLJILMNOL̀JWMKQTMLcJTUZOWMPdLtNOLmKTNVMOTML[V__LWJML
NQlOLTJWMKJ_LJlOKLJKLTNQKYOLJÎLQWXL[V__LWJMLbOLKOPSJWPVb_OLIJKLQTMPLJKLJZVPPVJWPLJÎLMNOL̀JWMKQTMJK̂LuUbTJWMKQTMJKP̂LJKL
MNOVKLQYOWMPLJKLOZS_JROOP̂LJKLQWRLJMNOKLSOKPJWPLJKLOWMVMVOPLSOKIJKZVWYLSJKMVJWPLJILMNOL\JK]d

efghihgfvwxxyz{|}~{wz�f
tNOLk[WOKLQWXL̀JWMKQTMJKLPNQ__LVWT_UXOLMNOLmKTNVMOTMLVWLQ__LTJZZUWVTQMVJWPLMNQMLKO_QMOLMJLJKLQIIOTMLMNOLmKTNVMOTMaPL
POKlVTOPLJKLSKJIOPPVJWQ_LKOPSJWPVbV_VMVOPdLtNOLk[WOKLPNQ__LSKJZSM_RLWJMVIRLMNOLmKTNVMOTMLJILMNOLPUbPMQWTOLJILQWRLXVKOTML
TJZZUWVTQMVJWPLbOM[OOWLMNOLk[WOKLQWXLMNOL̀JWMKQTMJKLJMNOK[VPOLKO_QMVWYLMJLMNOL�KJ�OTMdL̀JZZUWVTQMVJWPLbRLQWXL
[VMNLMNOLmKTNVMOTMaPLTJWPU_MQWMPLPNQ__LbOLMNKJUYNLMNOLmKTNVMOTMdL̀JZZUWVTQMVJWPLbRLQWXL[VMNLuUbTJWMKQTMJKPLQWXL
PUSS_VOKPLPNQ__LbOLMNKJUYNLMNOL̀JWMKQTMJKdL̀JZZUWVTQMVJWPLbRLQWXL[VMNLuOSQKQMOL̀JWMKQTMJKPLPNQ__LbOLMNKJUYNLMNOL
k[WOKdLtNOL̀JWMKQTMLcJTUZOWMPLZQRLPSOTVIRLJMNOKLTJZZUWVTQMVJWLSKJMJTJ_Pd

efghih�L�QPOXLJWLMNOLmKTNVMOTMaPLOlQ_UQMVJWPLJILMNOL̀JWMKQTMJKaPLmSS_VTQMVJWPLIJKL�QRZOWM̂LMNOLmKTNVMOTML[V__LKOlVO[L
QWXLTOKMVIRLMNOLQZJUWMPLXUOLMNOL̀JWMKQTMJKLQWXL[V__LVPPUOL̀OKMVIVTQMOPLIJKL�QRZOWMLVWLPUTNLQZJUWMPd

efghih�LtNOLmKTNVMOTMLNQPLQUMNJKVMRLMJLKO�OTML\JK]LMNQMLXJOPLWJMLTJWIJKZLMJLMNOL̀JWMKQTMLcJTUZOWMPdL\NOWOlOKLMNOL
mKTNVMOTMLTJWPVXOKPLVMLWOTOPPQKRLJKLQXlVPQb_ÔLMNOLmKTNVMOTML[V__LNQlOLQUMNJKVMRLMJLKOnUVKOLVWPSOTMVJWLJKLMOPMVWYLJILMNOL
\JK]LVWLQTTJKXQWTOL[VMNLuOTMVJWPLpsd�drLQWXLpsd�dŝL[NOMNOKLJKLWJMLMNOL\JK]LVPLIQbKVTQMOX̂LVWPMQ__OXLJKLTJZS_OMOXdL
�J[OlOK̂LWOVMNOKLMNVPLQUMNJKVMRLJILMNOLmKTNVMOTMLWJKLQLXOTVPVJWLZQXOLVWLYJJXLIQVMNLOVMNOKLMJLO�OKTVPOLJKLWJMLMJLO�OKTVPOL
PUTNLQUMNJKVMRLPNQ__LYVlOLKVPOLMJLQLXUMRLJKLKOPSJWPVbV_VMRLJILMNOLmKTNVMOTMLMJLMNOL̀JWMKQTMJK̂LuUbTJWMKQTMJKP̂LPUSS_VOKP̂L
MNOVKLQYOWMPLJKLOZS_JROOP̂LJKLJMNOKLSOKPJWPLJKLOWMVMVOPLSOKIJKZVWYLSJKMVJWPLJILMNOL\JK]d

efghih�LtNOLmKTNVMOTML[V__LKOlVO[LQWXLQSSKJlÔLJKLMQ]OLJMNOKLQSSKJSKVQMOLQTMVJWLUSJŴLMNOL̀JWMKQTMJKaPLPUbZVMMQ_PLPUTNL
QPLuNJSLcKQ[VWYP̂L�KJXUTMLcQMQ̂LQWXLuQZS_OP̂LbUMLJW_RLIJKLMNOL_VZVMOXLSUKSJPOLJILTNOT]VWYLIJKLTJWIJKZQWTOL[VMNL
VWIJKZQMVJWLYVlOWLQWXLMNOLXOPVYWLTJWTOSMLO�SKOPPOXLVWLMNOL̀JWMKQTMLcJTUZOWMPdLtNOLmKTNVMOTMaPLQTMVJWL[V__LbOLMQ]OWL
VWLQTTJKXQWTOL[VMNLMNOLPUbZVMMQ_LPTNOXU_OLQSSKJlOXLbRLMNOLmKTNVMOTMLJK̂LVWLMNOLQbPOWTOLJILQWLQSSKJlOXLPUbZVMMQ_L
PTNOXU_ÔL[VMNLKOQPJWQb_OLSKJZSMWOPPL[NV_OLQ__J[VWYLPUIIVTVOWMLMVZOLVWLMNOLmKTNVMOTMaPLSKJIOPPVJWQ_L�UXYZOWMLMJL
SOKZVMLQXOnUQMOLKOlVO[dL�OlVO[LJILPUTNLPUbZVMMQ_PLVPLWJMLTJWXUTMOXLIJKLMNOLSUKSJPOLJILXOMOKZVWVWYLMNOLQTTUKQTRLQWXL
TJZS_OMOWOPPLJILJMNOKLXOMQV_PLPUTNLQPLXVZOWPVJWPLQWXLnUQWMVMVOP̂LJKLIJKLPUbPMQWMVQMVWYLVWPMKUTMVJWPLIJKLVWPMQ__QMVJWLJKL
SOKIJKZQWTOLJILOnUVSZOWMLJKLPRPMOZP̂LQ__LJIL[NVTNLKOZQVWLMNOLKOPSJWPVbV_VMRLJILMNOL̀JWMKQTMJKLQPLKOnUVKOXLbRLMNOL
J̀WMKQTMLcJTUZOWMPdLtNOLmKTNVMOTMaPLKOlVO[LJILMNOL̀JWMKQTMJKaPLPUbZVMMQ_PLPNQ__LWJMLKO_VOlOLMNOL̀JWMKQTMJKLJILMNOL
Jb_VYQMVJWPLUWXOKLuOTMVJWPLsdŝLsd�̂LQWXLsdprdLtNOLmKTNVMOTMaPLKOlVO[LPNQ__LWJMLTJWPMVMUMOLQSSKJlQ_LJILPQIOMRL
SKOTQUMVJWPLJKLJILQWRLTJWPMKUTMVJWLZOQWP̂LZOMNJXP̂LMOTNWVnUOP̂LPOnUOWTOP̂LJKLSKJTOXUKOPdLtNOLmKTNVMOTMaPLQSSKJlQ_LJIL
QLPSOTVIVTLVMOZLPNQ__LWJMLVWXVTQMOLQSSKJlQ_LJILQWLQPPOZb_RLJIL[NVTNLMNOLVMOZLVPLQLTJZSJWOWMd

efghih�LtNOLmKTNVMOTML[V__LSKOSQKOL̀NQWYOLkKXOKPLQWXL̀JWPMKUTMVJWL̀NQWYOLcVKOTMVlOP̂LQWXLZQRLJKXOKLZVWJKLTNQWYOPL
VWLMNOL\JK]LQPLSKJlVXOXLVWLuOTMVJWL�d�dLtNOLmKTNVMOTML[V__LVWlOPMVYQMOLQWXLZQ]OLXOMOKZVWQMVJWPLQWXLKOTJZZOWXQMVJWPL
KOYQKXVWYLTJWTOQ_OXLQWXLUW]WJ[WLTJWXVMVJWPLQPLSKJlVXOXLVWLuOTMVJWLsd�d�d

efghih�LtNOLmKTNVMOTML[V__LTJWXUTMLVWPSOTMVJWPLMJLXOMOKZVWOLMNOLXQMOLJKLXQMOPLJILuUbPMQWMVQ_L̀JZS_OMVJWLQWXLMNOLXQMOLJIL
IVWQ_LTJZS_OMVJW�LVPPUOL̀OKMVIVTQMOPLJILuUbPMQWMVQ_L̀JZS_OMVJWLSUKPUQWMLMJLuOTMVJWL�d��LKOTOVlOLQWXLIJK[QKXLMJLMNOL
k[WOK̂LIJKLMNOLk[WOKaPLKOlVO[LQWXLKOTJKXP̂L[KVMMOWL[QKKQWMVOPLQWXLKO_QMOXLXJTUZOWMPLKOnUVKOXLbRLMNOL̀JWMKQTMLQWXL
QPPOZb_OXLbRLMNOL̀JWMKQTMJKLSUKPUQWMLMJLuOTMVJWL�dp��LQWXLVPPUOLQLIVWQ_L̀OKMVIVTQMOLIJKL�QRZOWMLSUKPUQWMLMJL
uOTMVJWL�dp�d

efghih��L�ILMNOLk[WOKLQWXLmKTNVMOTMLQYKOÔLMNOLmKTNVMOTML[V__LSKJlVXOLJWOLJKLZJKOL�KJ�OTMLKOSKOPOWMQMVlOPLMJLQPPVPMLVWL
TQKKRVWYLJUMLMNOLmKTNVMOTMaPLKOPSJWPVbV_VMVOPLQMLMNOLPVMOdLtNOLk[WOKLPNQ__LWJMVIRLMNOL̀JWMKQTMJKLJILQWRLTNQWYOLVWLMNOL
XUMVOP̂LKOPSJWPVbV_VMVOPLQWXL_VZVMQMVJWPLJILQUMNJKVMRLJILMNOL�KJ�OTMLKOSKOPOWMQMVlOPd
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IJKLMLNNOPQROSTUQVWRUWOXVYYOVZWRT[TRWO\Z]O]RUV]RÔ\WWRT_OÙZURTZVZaO[RTb̀T̂\ZUROcZ]RTdO\Z]OTRecVTR̂RZW_ÒbdOWQRO
f̀ZWT\UWOg̀Uĉ RZW_ÒZOXTVWWRZOTRecR_WÒbORVWQRTOWQROhXZRTÒTOf̀ZWT\UẀTiOPQROSTUQVWRUWj_OTR_[̀Z_ROẀO_cUQOTRecR_W_O
XVYYOkRÔ\]ROVZOXTVWVZaOXVWQVZO\ZlOWV̂ROYV̂VW_O\aTRR]Oc[̀ZÒTÒWQRTXV_ROXVWQOTR\_̀Z\kYRO[T̀̂ [WZR__i

IJKLMLNMOmZWRT[TRW\WV̀Z_O\Z]O]RUV_V̀Z_ÒbOWQROSTUQVWRUWOXVYYOkROÙZ_V_WRZWOXVWQOWQROVZWRZWÒbdO\Z]OTR\_̀Z\kYlOVZbRT\kYRO
bT̀̂ dOWQROf̀ZWT\UWOg̀Uĉ RZW_O\Z]OXVYYOkROVZOXTVWVZaÒTOVZOWQROb̀T̂ÒbO]T\XVZa_iOnQRZÔ\oVZaO_cUQOVZWRT[TRW\WV̀Z_O
\Z]O]RUV_V̀Z_dOWQROSTUQVWRUWOXVYYORZ]R\p̀TOẀO_RUcTROb\VWQbcYO[RTb̀T̂\ZUROklOk̀WQOhXZRTO\Z]Of̀ZWT\UẀTdOXVYYOZ̀WO_Q̀XO
[\TWV\YVWlOẀORVWQRTdO\Z]OXVYYOZ̀WOkROYV\kYROb̀TOTR_cYW_ÒbOVZWRT[TRW\WV̀Z_ÒTO]RUV_V̀Z_OTRZ]RTR]OVZOà ]̀Ob\VWQi

IJKLMLNqOPQROSTUQVWRUWj_O]RUV_V̀Z_ÒZÔ\WWRT_OTRY\WVZaOẀO\R_WQRWVUORbbRUWOXVYYOkRObVZ\YOVbOÙZ_V_WRZWOXVWQOWQROVZWRZWO
Rr[TR__R]OVZOWQROf̀ZWT\UWOg̀Uĉ RZW_i

IJKLMLNKOPQROSTUQVWRUWOXVYYOTRpVRXO\Z]OTR_[̀Z]OẀOTRecR_W_Ob̀TOVZb̀T̂\WV̀ZO\k̀cWOWQROf̀ZWT\UWOg̀Uĉ RZW_iOPQRO
STUQVWRUWj_OTR_[̀Z_ROẀO_cUQOTRecR_W_OXVYYOkRÔ\]ROVZOXTVWVZaOXVWQVZO\ZlOWV̂ROYV̂VW_O\aTRR]Oc[̀ZÒTÒWQRTXV_ROXVWQO
TR\_̀Z\kYRO[T̀̂ [WZR__iOmbO\[[T̀[TV\WRdOWQROSTUQVWRUWOXVYYO[TR[\TRO\Z]OV__cRO_c[[YR̂RZW\YOgT\XVZa_O\Z]Os[RUVbVU\WV̀Z_O
VZOTR_[̀Z_ROẀOWQROTRecR_W_Ob̀TOVZb̀T̂\WV̀Zi

tuvwxyzJ{JJJ|}~x��vutxv�u|
IJ{LNJ�����������
IJ{LNLNOSOsckÙZWT\UẀTOV_O\O[RT_̀ZÒTORZWVWlOXQ̀OQ\_O\O]VTRUWOÙZWT\UWOXVWQOWQROf̀ZWT\UẀTOẀO[RTb̀T̂O\O[̀TWV̀ZÒbOWQRO
n T̀oO\WOWQRO_VWRiOPQROWRT̂O�sckÙZWT\UẀT�OV_OTRbRTTR]OẀOWQT̀caQ̀cWOWQROf̀ZWT\UWOg̀Uĉ RZW_O\_OVbO_VZacY\TOVZOZĉ kRTO
\Z]ÔR\Z_O\OsckÙZWT\UẀTÒTO\ZO\cWQ̀TV�R]OTR[TR_RZW\WVpRÒbOWQROsckÙZWT\UẀTiOPQROWRT̂O�sckÙZWT\UẀT�O]̀R_OZ̀WO
VZUYc]RO\OsR[\T\WROf̀ZWT\UẀTÒTOWQRO_ckÙZWT\UẀT_ÒbO\OsR[\T\WROf̀ZWT\UẀTi

IJ{LNLMOSOsck�_ckÙZWT\UẀTOV_O\O[RT_̀ZÒTORZWVWlOXQ̀OQ\_O\O]VTRUWÒTOVZ]VTRUWOÙZWT\UWOXVWQO\OsckÙZWT\UẀTOẀO[RTb̀T̂O
\O[̀TWV̀ZÒbOWQROn T̀oO\WOWQRO_VWRiOPQROWRT̂O�sck�_ckÙZWT\UẀT�OV_OTRbRTTR]OẀOWQT̀caQ̀cWOWQROf̀ZWT\UWOg̀Uĉ RZW_O\_OVbO
_VZacY\TOVZOZĉ kRTO\Z]ÔR\Z_O\Osck�_ckÙZWT\UẀTÒTO\ZO\cWQ̀TV�R]OTR[TR_RZW\WVpRÒbOWQROsck�_ckÙZWT\UẀTi

IJ{LMJt����J��J|�����������J���J�����Jx��������J���J��������J��J���J����
IJ{LMLNO�ZYR__ÒWQRTXV_RO_W\WR]OVZOWQROf̀ZWT\UWOg̀Uĉ RZW_dOWQROf̀ZWT\UẀTdO\_O_̀ Z̀O\_O[T\UWVU\kYRO\bWRTO\X\T]ÒbOWQRO
f̀ZWT\UWdO_Q\YYOZ̀WVblOWQROhXZRTO\Z]OSTUQVWRUWÒbOWQRO[RT_̀Z_ÒTORZWVWVR_O[T̀[̀_R]Ob̀TOR\UQO[TVZUV[\YO[̀TWV̀ZÒbOWQRO
n T̀odOVZUYc]VZaOWQ̀_ROXQ̀O\TROẀObcTZV_QÔ\WRTV\Y_ÒTORecV[̂ RZWOb\kTVU\WR]OẀO\O_[RUV\YO]R_VaZiOnVWQVZO��O]\l_ÒbO
TRURV[WÒbOWQROVZb̀T̂\WV̀ZdOWQROSTUQVWRUWÔ\lOZ̀WVblOWQROf̀ZWT\UẀTOXQRWQRTOWQROhXZRTÒTOWQROSTUQVWRUWO���OQ\_O
TR\_̀Z\kYRÒk�RUWV̀ZOẀO\ZlO_cUQO[T̀[̀_R]O[RT_̀ZÒTORZWVWlÒTO���OTRecVTR_O\]]VWV̀Z\YOWV̂ROb̀TOTRpVRXiO�\VYcTRÒbOWQRO
STUQVWRUWOẀO[T̀pV]ROZ̀WVUROXVWQVZOWQRO���]\lO[RTV̀]O_Q\YYOÙZ_WVWcWROZ̀WVURÒbOZ̀OTR\_̀Z\kYRÒk�RUWV̀Zi

IJ{LMLMOPQROf̀ZWT\UẀTO_Q\YYOZ̀WOÙZWT\UWOXVWQO\O[T̀[̀_R]O[RT_̀ZÒTORZWVWlOẀOXQ̀ ÔWQROhXZRTÒTOSTUQVWRUWOQ\_Ô\]RO
TR\_̀Z\kYRO\Z]OWV̂RYlÒk�RUWV̀ZiOPQROf̀ZWT\UẀTO_Q\YYOZ̀WOkROTRecVTR]OẀOÙZWT\UWOXVWQO\Zl̀ZROẀOXQ̀ ÔWQROf̀ZWT\UẀTO
Q\_Ô\]ROTR\_̀Z\kYRÒk�RUWV̀Zi

IJ{LMLqOmbOWQROhXZRTÒTOSTUQVWRUWOQ\_OTR\_̀Z\kYRÒk�RUWV̀ZOẀO\O[RT_̀ZÒTORZWVWlO[T̀[̀_R]OklOWQROf̀ZWT\UẀTdOWQRO
f̀ZWT\UẀTO_Q\YYO[T̀[̀_RO\Z̀WQRTOẀOXQ̀ ÔWQROhXZRTÒTOSTUQVWRUWOQ\_OZ̀OTR\_̀Z\kYRÒk�RUWV̀ZiOmbOWQRO[T̀[̀_R]OkcWO
TR�RUWR]OsckÙZWT\UẀTOX\_OTR\_̀Z\kYlOU\[\kYRÒbO[RTb̀T̂VZaOWQROn T̀odOWQROf̀ZWT\UWOsĉ O\Z]Of̀ZWT\UWOPV̂RO_Q\YYOkRO
VZUTR\_R]ÒTO]RUTR\_R]OklOWQRO]VbbRTRZURdOVbO\ZldÒUU\_V̀ZR]OklO_cUQOUQ\ZaRdO\Z]O\ZO\[[T̀[TV\WROfQ\ZaROhT]RTO_Q\YYOkRO
V__cR]OkRb̀TROÙ^̂ RZUR̂RZWÒbOWQRO_ck_WVWcWROsckÙZWT\UẀTj_On T̀oiO�̀XRpRTdOZ̀OVZUTR\_ROVZOWQROf̀ZWT\UWOsĉ ÒTO
f̀ZWT\UWOPV̂RO_Q\YYOkRO\YỲXR]Ob̀TO_cUQOUQ\ZaROcZYR__OWQROf̀ZWT\UẀTOQ\_O\UWR]O[T̀̂ [WYlO\Z]OTR_[̀Z_VpRYlOVZO
_ck̂ VWWVZaOZ\̂R_O\_OTRecVTR]i

IJ{LMLKOPQROf̀ZWT\UẀTO_Q\YYOZ̀WO_ck_WVWcWRO\OsckÙZWT\UẀTdO[RT_̀ZdÒTORZWVWlOb̀TÒZRO[TRpV̀c_YlO_RYRUWR]OVbOWQROhXZRTO
T̀OSTUQVWRUWÔ\oR_OTR\_̀Z\kYRÒk�RUWV̀ZOẀO_cUQO_ck_WVWcWV̀Zi

IJ{LqJ|������������ Ju� ������
¡lO\[[T̀[TV\WROXTVWWRZO\aTRR̂RZWdOWQROf̀ZWT\UẀTO_Q\YYOTRecVTROR\UQOsckÙZWT\UẀTdOẀOWQRORrWRZWÒbOWQROn T̀oOẀOkRO
[RTb̀T̂R]OklOWQROsckÙZWT\UẀTdOẀOkROk̀cZ]OẀOWQROf̀ZWT\UẀTOklOWRT̂_ÒbOWQROf̀ZWT\UWOg̀Uĉ RZW_dO\Z]OẀO\__ĉ RO
ẀX\T]OWQROf̀ZWT\UẀTO\YYOWQRÒkYVa\WV̀Z_O\Z]OTR_[̀Z_VkVYVWVR_dOVZUYc]VZaOWQROTR_[̀Z_VkVYVWlOb̀TO_\bRWlÒbOWQRO
sckÙZWT\UẀTj_On T̀oOWQ\WOWQROf̀ZWT\UẀTdOklOWQR_ROf̀ZWT\UWOg̀Uĉ RZW_dO\__ĉ R_OẀX\T]OWQROhXZRTO\Z]OSTUQVWRUWiO
¢\UQO_ckÙZWT\UWO\aTRR̂RZWO_Q\YYO[TR_RTpRO\Z]O[T̀WRUWOWQROTVaQW_ÒbOWQROhXZRTO\Z]OSTUQVWRUWOcZ]RTOWQROf̀ZWT\UWO
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IJKLMNOPQRSTPURVNQWNKPRPJRPUNRXJVYRPJRZNRWNV[JVMN\RZ]RPUNR̂LZKJOPV_KPJVRQJRPU_PRQLZKJOPV_KPTÒRPUNVNJ[RSTaaROJPR
WVNbL\TKNRQLKURVT̀UPQcR_O\RQU_aaR_aaJSRPJRPUNR̂LZKJOPV_KPJVcRLOaNQQRQWNKT[TK_aa]RWVJdT\N\RJPUNVSTQNRTORPUNRQLZKJOPV_KPR
_̀VNNMNOPcRPUNRZNON[TPRJ[R_aaRVT̀UPQcRVNMN\TNQcR_O\RVN\VNQQR_̀_TOQPRPUNReJOPV_KPJVRPU_PRPUNReJOPV_KPJVcRZ]RPUNReJOPV_KPR
IJKLMNOPQcRU_QR_̀_TOQPRPUNRfSONVgRXUNVNR_WWVJWVT_PNcRPUNReJOPV_KPJVRQU_aaRVNhLTVNRN_KUR̂LZKJOPV_KPJVRPJRNOPNVRTOPJR
QTMTa_VR_̀VNNMNOPQRSTPUR̂LZiQLZKJOPV_KPJVQgRjUNReJOPV_KPJVRQU_aaRM_YNR_d_Ta_ZaNRPJRN_KURWVJWJQN\R̂LZKJOPV_KPJVcR
WVTJVRPJRPUNRNkNKLPTJORJ[RPUNRQLZKJOPV_KPR_̀VNNMNOPcRKJWTNQRJ[RPUNReJOPV_KPRIJKLMNOPQRPJRSUTKURPUNR̂LZKJOPV_KPJVRSTaaR
ZNRZJLO\cR_O\cRLWJORSVTPPNORVNhLNQPRJ[RPUNR̂LZKJOPV_KPJVcRT\NOPT[]RPJRPUNR̂LZKJOPV_KPJVRPNVMQR_O\RKJO\TPTJOQRJ[RPUNR
WVJWJQN\RQLZKJOPV_KPR_̀VNNMNOPRPU_PRM_]RZNR_PRd_VT_OKNRSTPURPUNReJOPV_KPRIJKLMNOPQgR̂LZKJOPV_KPJVQRSTaaRQTMTa_Va]R
M_YNRKJWTNQRJ[R_WWaTK_ZaNRWJVPTJOQRJ[RQLKUR\JKLMNOPQR_d_Ta_ZaNRPJRPUNTVRVNQWNKPTdNRWVJWJQN\R̂LZiQLZKJOPV_KPJVQg

lmnopmqrstusvwstmxyyuvszwstmr{m|}~�rst���ty
lmnopo�R�_KURQLZKJOPV_KPR_̀VNNMNOPR[JVR_RWJVPTJORJ[RPUNRXJVYRTQR_QQT̀ON\RZ]RPUNReJOPV_KPJVRPJRPUNRfSONVcRWVJdT\N\RPU_P

o� _QQT̀OMNOPRTQRN[[NKPTdNRJOa]R_[PNVRPNVMTO_PTJORJ[RPUNReJOPV_KPRZ]RPUNRfSONVR[JVRK_LQNRWLVQL_OPRPJR
N̂KPTJOR��g�R_O\RJOa]R[JVRPUJQNRQLZKJOPV_KPR_̀VNNMNOPQRPU_PRPUNRfSONVR_KKNWPQRZ]ROJPT[]TÒRPUNR
L̂ZKJOPV_KPJVR_O\ReJOPV_KPJV�R_O\

o� _QQT̀OMNOPRTQRQLZbNKPRPJRPUNRWVTJVRVT̀UPQRJ[RPUNRQLVNP]cRT[R_O]cRJZaT̀_PN\RLO\NVRZJO\RVNa_PTÒRPJRPUNR
eJOPV_KPg

XUNORPUNRfSONVR_KKNWPQRPUNR_QQT̀OMNOPRJ[R_RQLZKJOPV_KPR_̀VNNMNOPcRPUNRfSONVR_QQLMNQRPUNReJOPV_KPJV�QRVT̀UPQR_O\R
JZaT̀_PTJOQRLO\NVRPUNRQLZKJOPV_KPg

lmnopo�R�WJORQLKUR_QQT̀OMNOPcRT[RPUNRXJVYRU_QRZNNORQLQWNO\N\R[JVRMJVNRPU_OR��R\_]QcRPUNR̂LZKJOPV_KPJV�QR
KJMWNOQ_PTJORQU_aaRZNRNhLTP_Za]R_\bLQPN\R[JVRTOKVN_QNQRTORKJQPRVNQLaPTÒR[VJMRPUNRQLQWNOQTJOg

lmnopo�R�WJOR_QQT̀OMNOPRPJRPUNRfSONVRLO\NVRPUTQR̂NKPTJOR�g�cRPUNRfSONVRM_]R[LVPUNVR_QQT̀ORPUNRQLZKJOPV_KPRPJR_R
QLKKNQQJVRKJOPV_KPJVRJVRJPUNVRNOPTP]gR�[RPUNRfSONVR_QQT̀OQRPUNRQLZKJOPV_KPRPJR_RQLKKNQQJVRKJOPV_KPJVRJVRJPUNVRNOPTP]cRPUNR
fSONVRQU_aaRONdNVPUNaNQQRVNM_TORaǸ_aa]RVNQWJOQTZaNR[JVR_aaRJ[RPUNRQLKKNQQJVRKJOPV_KPJV�QRJZaT̀_PTJOQRLO\NVRPUNR
QLZKJOPV_KPg

x���q��m�mmmq��|���q����m��m�����m��m��m|��x�x��mq����xq���|
lm�o�m��sw��ym�uv�tmtrm�w�{r�zmqrsyt�}�tursm�s mtrmx��� m|w¡���twmqrst���ty
lm�o�o�RjUNRPNVMR¢̂NW_V_PNReJOPV_KPJV£Q¤¢RQU_aaRMN_ORJPUNVRKJOPV_KPJVQRVNP_TON\RZ]RPUNRfSONVRLO\NVRQNW_V_PNR
_̀VNNMNOPQgRjUNRfSONVRVNQNVdNQRPUNRVT̀UPRPJRWNV[JVMRKJOQPVLKPTJORJVRJWNV_PTJOQRVNa_PN\RPJRPUNR¥VJbNKPRSTPURPUNR
fSONV�QRJSOR[JVKNQcR_O\RSTPUR̂NW_V_PNReJOPV_KPJVQRVNP_TON\RLO\NVReJO\TPTJOQRJ[RPUNReJOPV_KPRQLZQP_OPT_aa]RQTMTa_VRPJR
PUJQNRJ[RPUTQReJOPV_KPcRTOKaL\TÒRPUJQNRWVJdTQTJOQRJ[RPUNReJO\TPTJOQRJ[RPUNReJOPV_KPRVNa_PN\RPJRTOQLV_OKNR_O\RS_TdNVRJ[R
QLZVJ̀_PTJOg

lm�o�o�RXUNORQNW_V_PNRKJOPV_KPQR_VNR_S_V\N\R[JVR\T[[NVNOPRWJVPTJOQRJ[RPUNR¥VJbNKPRJVRJPUNVRKJOQPVLKPTJORJVRJWNV_PTJOQRJOR
PUNRQTPNcRPUNRPNVMR¢eJOPV_KPJV¢RTORPUNReJOPV_KPRIJKLMNOPQRTORN_KURK_QNRQU_aaRMN_ORPUNReJOPV_KPJVRSUJRNkNKLPNQRN_KUR
QNW_V_PNRfSONVieJOPV_KPJVR¦̀VNNMNOPg

lm�o�o�RjUNRfSONVRQU_aaRWVJdT\NR[JVRKJJV\TO_PTJORJ[RPUNR_KPTdTPTNQRJ[RPUNRfSONV�QRJSOR[JVKNQR_O\RJ[RN_KUR̂NW_V_PNR
eJOPV_KPJVRSTPURPUNRXJVYRJ[RPUNReJOPV_KPJVcRSUJRQU_aaRKJJWNV_PNRSTPURPUNMgRjUNReJOPV_KPJVRQU_aaRW_VPTKTW_PNRSTPUR_O]R
N̂W_V_PNReJOPV_KPJVQR_O\RPUNRfSONVRTORVNdTNSTÒRPUNTVRKJOQPVLKPTJORQKUN\LaNQgRjUNReJOPV_KPJVRQU_aaRM_YNR_O]R
VNdTQTJOQRPJRTPQRKJOQPVLKPTJORQKUN\LaNR\NNMN\RONKNQQ_V]R_[PNVR_RbJTOPRVNdTNSR_O\RMLPL_aR_̀VNNMNOPgRjUNRKJOQPVLKPTJOR
QKUN\LaNQRQU_aaRPUNORKJOQPTPLPNRPUNRQKUN\LaNQRPJRZNRLQN\RZ]RPUNReJOPV_KPJVcR̂NW_V_PNReJOPV_KPJVQcR_O\RPUNRfSONVRLOPTaR
QLZQNhLNOPa]RVNdTQN\g

lm�o�opR�OaNQQRJPUNVSTQNRWVJdT\N\RTORPUNReJOPV_KPRIJKLMNOPQcRSUNORPUNRfSONVRWNV[JVMQRKJOQPVLKPTJORJVRJWNV_PTJOQR
VNa_PN\RPJRPUNR¥VJbNKPRSTPURPUNRfSONV�QRJSOR[JVKNQRJVRSTPUR̂NW_V_PNReJOPV_KPJVQcRPUNRfSONVRJVRTPQR̂NW_V_PNReJOPV_KPJVQR
QU_aaRU_dNRPUNRQ_MNRJZaT̀_PTJOQR_O\RVT̀UPQRPU_PRPUNReJOPV_KPJVRU_QRLO\NVRPUNReJO\TPTJOQRJ[RPUNReJOPV_KPcRTOKaL\TÒcR
STPUJLPRNkKaL\TÒRJPUNVQcRPUJQNRQP_PN\RTOR¦VPTKaNR�cRPUTQR¦VPTKaNR§cR_O\R¦VPTKaNQR��cR��cR_O\R��g

lm�o�m̈}t}�©m�wy¡rsyu~u©utª
lm�o�o�RjUNReJOPV_KPJVRQU_aaR_[[JV\RPUNRfSONVR_O\R̂NW_V_PNReJOPV_KPJVQRVN_QJO_ZaNRJWWJVPLOTP]R[JVRTOPVJ\LKPTJOR_O\R
QPJV_̀NRJ[RPUNTVRM_PNVT_aQR_O\RNhLTWMNOPR_O\RWNV[JVM_OKNRJ[RPUNTVR_KPTdTPTNQcR_O\RQU_aaRKJOONKPR_O\RKJJV\TO_PNRPUNR
eJOPV_KPJV�QRKJOQPVLKPTJOR_O\RJWNV_PTJOQRSTPURPUNTVQR_QRVNhLTVN\RZ]RPUNReJOPV_KPRIJKLMNOPQg
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HIJKLKLMNOMPQRSMTOMSUVMWTXSRQYSTRZ[M\TR]M̂VPVX̂[MOTRMPRTPVRMV_VỲSaTXMTRMRV[̀bS[M̀PTXMYTX[SR̀YSaTXMTRMTPVRQSaTX[McdMSUVM
efXVRMTRMQMgVPQRQSVMWTXSRQYSTRhMSUVMWTXSRQYSTRM[UQbbhMPRaTRMSTMPRTYVV̂aXiMfaSUMSUQSMPTRSaTXMTOMSUVM\TR]hMPRTjPSbdM
XTSaOdMSUVMkRYUaSVYSMTOMQPPQRVXSM̂a[YRVPQXYaV[MTRM̂VOVYS[MaXMSUVMYTX[SR̀YSaTXMTRMTPVRQSaTX[McdMSUVMefXVRMTRMgVPQRQSVM
WTXSRQYSTRMSUQSMfT̀b̂MRVX̂VRMaSM̀X[̀aSQcbVMOTRMPRTPVRMV_VỲSaTXMQX̂MRV[̀bS[MTOMSUVMWTXSRQYSTRZ[M\TR]lMmQab̀RVMTOMSUVM
WTXSRQYSTRMSTMXTSaOdMSUVMkRYUaSVYSMTOMQPPQRVXSM̂a[YRVPQXYaV[MTRM̂VOVYS[MPRaTRMSTMPRTYVV̂aXiMfaSUMSUVM\TR]M[UQbbM
YTX[SaS̀SVMQXMQY]XTfbV̂ijVXSMSUQSMSUVMefXVRZ[MTRMgVPQRQSVMWTXSRQYSTRZ[MYTjPbVSV̂MTRMPQRSaQbbdMYTjPbVSV̂M
YTX[SR̀YSaTXMa[MOaSMQX̂MPRTPVRMSTMRVYVanVMSUVMWTXSRQYSTRZ[M\TR]lMoUVMWTXSRQYSTRM[UQbbMXTSMcVMRV[PTX[acbVMOTRM
â[YRVPQXYaV[MTRM̂VOVYS[MaXMSUVMYTX[SR̀YSaTXMTRMTPVRQSaTX[McdMSUVMefXVRMTRMgVPQRQSVMWTXSRQYSTRMSUQSMQRVMXTSMQPPQRVXSl

HIJKLKpMoUVMWTXSRQYSTRM[UQbbMRVajc̀R[VMSUVMefXVRMOTRMYT[S[MSUVMefXVRMaXỲR[MSUQSMQRVMPQdQcbVMSTMQMgVPQRQSVMWTXSRQYSTRM
cVYQ̀[VMTOMSUVMWTXSRQYSTRZ[M̂VbQd[hMajPRTPVRbdMSajV̂MQYSanaSaV[MTRM̂VOVYSanVMYTX[SR̀YSaTXlMoUVMefXVRM[UQbbMcVM
RV[PTX[acbVMSTMSUVMWTXSRQYSTRMOTRMYT[S[MSUVMWTXSRQYSTRMaXỲR[McVYQ̀[VMTOMQMgVPQRQSVMWTXSRQYSTRZ[M̂VbQd[hMajPRTPVRbdM
SajV̂MQYSanaSaV[hM̂QjQiVMSTMSUVM\TR]MTRM̂VOVYSanVMYTX[SR̀YSaTXl

HIJKLKqMoUVMWTXSRQYSTRM[UQbbMPRTjPSbdMRVjV̂dM̂QjQiVMSUQSMSUVMWTXSRQYSTRMfRTXiÒbbdMYQ̀[V[MSTMYTjPbVSV̂MTRMPQRSaQbbdM
YTjPbVSV̂MYTX[SR̀YSaTXMTRMSTMPRTPVRSdMTOMSUVMefXVRMTRMgVPQRQSVMWTXSRQYSTRMQ[MPRTnâV̂MaXMgVYSaTXMrsltlul

HIJKLKvMoUVMefXVRMQX̂MVQYUMgVPQRQSVMWTXSRQYSTRM[UQbbMUQnVMSUVM[QjVMRV[PTX[acabaSaV[MOTRMỲSSaXiMQX̂MPQSYUaXiMQ[MQRVM
V̂[YRacV̂MOTRMSUVMWTXSRQYSTRMaXMgVYSaTXMwlrxl

HIJKpIyz{|}~�I�����I��I��|�{I��
NOMQM̂a[P̀SVMQRa[V[MQjTXiMSUVMWTXSRQYSTRhMgVPQRQSVMWTXSRQYSTR[hMQX̂MSUVMefXVRMQ[MSTMSUVMRV[PTX[acabaSdM̀X̂VRMSUVaRM
RV[PVYSanVMYTXSRQYS[MOTRMjQaXSQaXaXiMSUVMPRVja[V[MQX̂M[̀RRT̀X̂aXiMQRVQMORVVMORTjMfQ[SVMjQSVRaQb[MQX̂MR̀cca[UhMSUVM
efXVRMjQdMYbVQXM̀PMQX̂MSUVMkRYUaSVYSMfabbMQbbTYQSVMSUVMYT[SMQjTXiMSUT[VMRV[PTX[acbVl

�������I�III�������I��I���I�y��
HI�K�I�|{|}��
HI�K�K�MWUQXiV[MaXMSUVM\TR]MjQdMcVMQYYTjPba[UV̂MQOSVRMV_VỲSaTXMTOMSUVMWTXSRQYShMQX̂MfaSUT̀SMaXnQbâQSaXiMSUVM
WTXSRQYShMcdMWUQXiVMeR̂VRhMWTX[SR̀YSaTXMWUQXiVM�aRVYSanVMTRMTR̂VRMOTRMQMjaXTRMYUQXiVMaXMSUVM\TR]hM[̀c�VYSMSTMSUVM
bajaSQSaTX[M[SQSV̂MaXMSUa[MkRSaYbVM�MQX̂MVb[VfUVRVMaXMSUVMWTXSRQYSM�TỲjVXS[l

HI�K�KLMkMWUQXiVMeR̂VRM[UQbbMcVMcQ[V̂M̀PTXMQiRVVjVXSMQjTXiMSUVMefXVRhMWTXSRQYSTRhMQX̂MkRYUaSVYSlMkMWTX[SR̀YSaTXM
WUQXiVM�aRVYSanVMRV�̀aRV[MQiRVVjVXSMcdMSUVMefXVRMQX̂MkRYUaSVYSMQX̂MjQdMTRMjQdMXTSMcVMQiRVV̂MSTMcdMSUVMWTXSRQYSTRlM
kXMTR̂VRMOTRMQMjaXTRMYUQXiVMaXMSUVM\TR]MjQdMcVMa[[̀V̂McdMSUVMkRYUaSVYSMQbTXVl

HI�K�KpMWUQXiV[MaXMSUVM\TR]M[UQbbMcVMPVROTRjV̂M̀X̂VRMQPPbaYQcbVMPRTna[aTX[MTOMSUVMWTXSRQYSM�TỲjVXS[lMoUVM
WTXSRQYSTRM[UQbbMPRTYVV̂MPRTjPSbdMfaSUMYUQXiV[MaXMSUVM\TR]hM̀XbV[[MTSUVRfa[VMPRTnâV̂MaXMSUVMWUQXiVMeR̂VRhM
WTX[SR̀YSaTXMWUQXiVM�aRVYSanVhMTRMTR̂VRMOTRMQMjaXTRMYUQXiVMaXMSUVM\TR]l

HI�KLI���{�|Iy}�|}�
HI�KLK�MkMWUQXiVMeR̂VRMa[MQMfRaSSVXMaX[SR̀jVXSMPRVPQRV̂McdMSUVMkRYUaSVYSMQX̂M[aiXV̂McdMSUVMefXVRhMWTXSRQYSTRhMQX̂M
kRYUaSVYSM[SQSaXiMSUVaRMQiRVVjVXSM̀PTXMQbbMTOMSUVMOTbbTfaXi�

K� oUVMYUQXiVMaXMSUVM\TR]�
KL oUVMQjT̀XSMTOMSUVMQ̂�̀[SjVXShMaOMQXdhMaXMSUVMWTXSRQYSMg̀j�MQX̂
Kp oUVMV_SVXSMTOMSUVMQ̂�̀[SjVXShMaOMQXdhMaXMSUVMWTXSRQYSMoajVl

HI�KpI��{��}� ���{I���{�|I¡�}| ��¢|�
HI�KpK�MkMWTX[SR̀YSaTXMWUQXiVM�aRVYSanVMa[MQMfRaSSVXMTR̂VRMPRVPQRV̂McdMSUVMkRYUaSVYSMQX̂M[aiXV̂McdMSUVMefXVRMQX̂M
kRYUaSVYShM̂aRVYSaXiMQMYUQXiVMaXMSUVM\TR]MPRaTRMSTMQiRVVjVXSMTXMQ̂�̀[SjVXShMaOMQXdhMaXMSUVMWTXSRQYSMg̀jMTRMWTXSRQYSM
oajVhMTRMcTSUlMoUVMefXVRMjQdMcdMWTX[SR̀YSaTXMWUQXiVM�aRVYSanVhMfaSUT̀SMaXnQbâQSaXiMSUVMWTXSRQYShMTR̂VRMYUQXiV[MaXM
SUVM\TR]MfaSUaXMSUVMiVXVRQbM[YTPVMTOMSUVMWTXSRQYSMYTX[a[SaXiMTOMQ̂ âSaTX[hM̂VbVSaTX[hMTRMTSUVRMRVna[aTX[hMSUVMWTXSRQYSM
g̀jMQX̂MWTXSRQYSMoajVMcVaXiMQ̂�̀[SV̂MQYYTR̂aXibdl

HI�KpKLMkMWTX[SR̀YSaTXMWUQXiVM�aRVYSanVM[UQbbMcVM̀[V̂MaXMSUVMQc[VXYVMTOMSTSQbMQiRVVjVXSMTXMSUVMSVRj[MTOMQMWUQXiVM
eR̂VRl
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IJKLMLMNOPNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SǸXU_[aSWNPUXN\VN\abYWQcSVQNQUNQRSNTUVQX\ZQNdYceNQRSN\abYWQcSVQNWR\ffNgSN
g\WSaNUVNUVSNUPNQRSNPUffUh[V]NcSQRUaWi

Lj kYQY\fN\ZZS̀Q\VZSNUPN\NfYc̀ NWYcǸXÙSXflN[QSc[mSaN\VaNWỲ ÙXQSaNglNWYPP[Z[SVQNWYgWQ\VQ[\Q[V]Na\Q\NQUN
S̀Xc[QNS_\fY\Q[UVn

Lo pV[QǸX[ZSWNWQ\QSaN[VNQRSNTUVQX\ZQN̂UZYcSVQWNUXNWYgWSqYSVQflN\]XSSaNỲUVn
LM TUWQNQUNgSNaSQSXc[VSaN[VN\Nc\VVSXN\]XSSaNỲUVNglNQRSǸ\XQ[SWN\VaN\NcYQY\fflN\ZZS̀Q\gfSNP[rSaNUXN

S̀XZSVQ\]SNPSSnNUX
Ls tWǸXU_[aSaN[VNdSZQ[UVNuvwvxv

IJKLMLsNOPNQRSNTUVQX\ZQUXNaUSWNVUQNXSẀUVaǸXUc̀ QflNUXNa[W\]XSSWNh[QRNQRSNcSQRUaNPUXN\abYWQcSVQN[VNQRSNTUVQX\ZQNdYceN
QRSNtXZR[QSZQNWR\ffNaSQSXc[VSNQRSN\abYWQcSVQNUVNQRSNg\W[WNUPNXS\WUV\gfSNSr̀SVa[QYXSWN\VaNW\_[V]WNUPNQRUWSǸSXPUXc[V]N
QRSNyUXzN\QQX[gYQ\gfSNQUNQRSNZR\V]SeN[VZfYa[V]eN[VNZ\WSNUPN\VN[VZXS\WSN[VNQRSNTUVQX\ZQNdYceN\VN\cUYVQNPUXNU_SXRS\aN\VaN
X̀UP[QN\WNWSQNPUXQRN[VNQRSNt]XSScSVQeNUXN[PNVUNWYZRN\cUYVQN[WNWSQNPUXQRN[VNQRSNt]XSScSVQeN\NXS\WUV\gfSN\cUYVQvNOVNWYZRN
Z\WSeN\VaN\fWUNYVaSXNdSZQ[UVNuvwvwvweNQRSNTUVQX\ZQUXNWR\ffNzSS̀N\VaǸXSWSVQeN[VNWYZRNPUXcN\WNQRSNtXZR[QSZQNc\lN
X̀SWZX[gSeN\VN[QSc[mSaN\ZZUYVQ[V]NQU]SQRSXNh[QRN\̀ X̀ÙX[\QSNWỲ ÙXQ[V]Na\Q\vNpVfSWWNUQRSXh[WSǸXU_[aSaN[VNQRSN
TUVQX\ZQN̂UZYcSVQWeNZUWQWNPUXNQRSǸYX̀UWSWNUPNQR[WNdSZQ[UVNuvwvxNWR\ffNgSNf[c[QSaNQUNQRSNPUffUh[V]i

Lj TUWQWNUPNf\gUXeN[VZfYa[V]N\̀ f̀[Z\gfSǸ\lXUffNQ\rSWeNPX[V]SNgSVSP[QWNXSqY[XSaNglN\]XSScSVQNUXNZYWQUceN
hUXzSXW{NZUc̀ SVW\Q[UVN[VWYX\VZSeN\VaNUQRSXNSc̀ fUlSSNZUWQWN\̀ X̀U_SaNglNQRSNtXZR[QSZQn

Lo TUWQWNUPNc\QSX[\fWeNWỲ f̀[SWeN\VaNSqY[̀cSVQeN[VZfYa[V]NZUWQNUPNQX\VẀUXQ\Q[UVeNhRSQRSXN[VZUX̀UX\QSaNUXN
ZUVWYcSan

LM |SVQ\fNZUWQWNUPNc\ZR[VSXlN\VaNSqY[̀cSVQeNSrZfYW[_SNUPNR\VaNQUUfWeNhRSQRSXNXSVQSaNPXUcNQRSNTUVQX\ZQUXN
UXNUQRSXWn

Ls TUWQWNUPǸXSc[YcWNPUXN\ffNgUVaWN\VaN[VWYX\VZSeǸSXc[QNPSSWeN\VaNW\fSWeNYWSeNUXNW[c[f\XNQ\rSWeNa[XSZQflN
XSf\QSaNQUNQRSNZR\V]SnN\Va

L} TUWQWNUPNWỲSX_[W[UVN\VaNP[SfaNUPP[ZSǸSXWUVVSfNa[XSZQflN\QQX[gYQ\gfSNQUNQRSNZR\V]Sv

IJKLML}NOPNQRSNTUVQX\ZQUXNa[W\]XSSWNh[QRNQRSN\abYWQcSVQN[VNQRSNTUVQX\ZQN~[cSeNQRSNTUVQX\ZQUXNc\lNc\zSN\NTf\[cN[VN
\ZZUXa\VZSNh[QRN\̀ f̀[Z\gfSǸXU_[W[UVWNUPNtXQ[ZfSN��v

IJKLML�Np̀UVNXSZS[̀QNUPN\NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SeNQRSNTUVQX\ZQUXNWR\ffǸXUc̀ QflǸXUZSSaNh[QRNQRSNZR\V]SN[VNQRSN
yUXzN[V_Uf_SaN\VaN\a_[WSNQRSNtXZR[QSZQNUPNQRSNTUVQX\ZQUX{WN\]XSScSVQNUXNa[W\]XSScSVQNh[QRNQRSNcSQRUaeN[PN\VleN
X̀U_[aSaN[VNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNPUXNaSQSXc[V[V]NQRSǸXÙUWSaN\abYWQcSVQN[VNQRSNTUVQX\ZQNdYcNUXN
TUVQX\ZQN~[cSv

IJKLMLKNtNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNW[]VSaNglNQRSNTUVQX\ZQUXN[Va[Z\QSWNQRSNTUVQX\ZQUX{WN\]XSScSVQNQRSXSh[QReN
[VZfYa[V]N\abYWQcSVQN[VNTUVQX\ZQNdYcN\VaNTUVQX\ZQN~[cSNUXNQRSNcSQRUaNPUXNaSQSXc[V[V]NQRScvNdYZRN\]XSScSVQNWR\ffN
gSNSPPSZQ[_SN[ccSa[\QSflN\VaNWR\ffNgSNXSZUXaSaN\WN\NTR\V]SN�XaSXv

IJKLML�N~RSN\cUYVQNUPNZXSa[QNQUNgSN\ffUhSaNglNQRSNTUVQX\ZQUXNQUNQRSN�hVSXNPUXN\NaSfSQ[UVNUXNZR\V]SNQR\QNXSWYfQWN[VN\NVSQN
aSZXS\WSN[VNQRSNTUVQX\ZQNdYcNWR\ffNgSN\ZQY\fNVSQNZUWQN\WNZUVP[XcSaNglNQRSNtXZR[QSZQvNyRSVNgUQRN\aa[Q[UVWN\VaNZXSa[QWN
ZU_SX[V]NXSf\QSaNyUXzNUXNWYgWQ[QYQ[UVWN\XSN[V_Uf_SaN[VN\NZR\V]SeNQRSN\ffUh\VZSNPUXNU_SXRS\aN\VaǸXUP[QNWR\ffNgSNP[]YXSaN
UVNQRSNg\W[WNUPNVSQN[VZXS\WSeN[PN\VleNh[QRNXSẀSZQNQUNQR\QNZR\V]Sv

IJKLML�N�SVa[V]NP[V\fNaSQSXc[V\Q[UVNUPNQRSNQUQ\fNZUWQNUPN\NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNQUNQRSN�hVSXeNQRSNTUVQX\ZQUXN
c\lNXSqYSWQǸ\lcSVQNPUXNyUXzNZUc̀ fSQSaNYVaSXNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SN[VNt̀ f̀[Z\Q[UVWNPUXN�\lcSVQvN~RSN
tXZR[QSZQNh[ffNc\zSN\VN[VQSX[cNaSQSXc[V\Q[UVNPUXǸYX̀UWSWNUPNcUVQRflNZSXQ[P[Z\Q[UVNPUXǸ\lcSVQNPUXNQRUWSNZUWQWN\VaN
ZSXQ[PlNPUXǸ\lcSVQNQRSN\cUYVQNQR\QNQRSNtXZR[QSZQNaSQSXc[VSWeN[VNQRSNtXZR[QSZQ{WǸXUPSWW[UV\fNbYa]cSVQeNQUNgSN
XS\WUV\gflNbYWQ[P[SavN~RSNtXZR[QSZQ{WN[VQSX[cNaSQSXc[V\Q[UVNUPNZUWQNWR\ffN\abYWQNQRSNTUVQX\ZQNdYcNUVNQRSNW\cSNg\W[WN\WN
\NTR\V]SN�XaSXeNWYgbSZQNQUNQRSNX[]RQNUPNS[QRSXǸ\XQlNQUNa[W\]XSSN\VaN\WWSXQN\NTf\[cN[VN\ZZUXa\VZSNh[QRNtXQ[ZfSN��v

IJKLMLj�NyRSVNQRSN�hVSXN\VaNTUVQX\ZQUXN\]XSSNh[QRN\NaSQSXc[V\Q[UVNc\aSNglNQRSNtXZR[QSZQNZUVZSXV[V]NQRSN
\abYWQcSVQWN[VNQRSNTUVQX\ZQNdYcN\VaNTUVQX\ZQN~[cSeNUXNUQRSXh[WSNXS\ZRN\]XSScSVQNỲUVNQRSN\abYWQcSVQWeNWYZRN
\]XSScSVQNWR\ffNgSNSPPSZQ[_SN[ccSa[\QSflN\VaNQRSNtXZR[QSZQNh[ffǸXS̀\XSN\NTR\V]SN�XaSXvNTR\V]SN�XaSXWNc\lNgSN
[WWYSaNPUXN\ffNUXN\VlǸ\XQNUPN\NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_Sv
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IJKLMJNOPQRJSTUPVWXJOPJYTWJZQR[
\]̂_̀ab]cd̂bd_efg_haîa_ecjha_b]fjk̂l_cj_d]̂_mhan_d]fd_fâ_bhjlcld̂jd_ocd]_d]̂_cjd̂jd_hp_d]̂_qhjdafbd_rhbsêjdl_fji_
ih_jhd_cjthut̂_fj_fivsldêjd_cj_d]̂_qhjdafbd_wse_ha_fj_̂xd̂jlchj_hp_d]̂_qhjdafbd_\cêy_\]̂_̀ab]cd̂bdzl_haîa_pha_
ecjha_b]fjk̂l_l]fuu_{̂_cj_oacdcjky_|p_d]̂_qhjdafbdha_{̂uĉt̂l_d]fd_d]̂_}ah}hl̂i_ecjha_b]fjk̂_cj_d]̂_mhan_ocuu_fpp̂bd_d]̂_
qhjdafbd_wse_ha_qhjdafbd_\cê~_d]̂_qhjdafbdha_l]fuu_jhdcpg_d]̂_̀ab]cd̂bd_fji_l]fuu_jhd_}ahb̂ î_dh_ce}ûêjd_d]̂_
b]fjk̂_cj_d]̂_mhany_|p_d]̂_qhjdafbdha_}̂aphael_d]̂_mhan_l̂d_phad]_cj_d]̂_̀ab]cd̂bdzl_haîa_pha_f_ecjha_b]fjk̂_ocd]hsd_
}acha_jhdcb̂_dh_d]̂_̀ab]cd̂bd_d]fd_lsb]_b]fjk̂_ocuu_fpp̂bd_d]̂_qhjdafbd_wse_ha_qhjdafbd_\cê~_d]̂_qhjdafbdha_ofct̂l_fjg_
fivsldêjd_dh_d]̂_qhjdafbd_wse_ha_̂xd̂jlchj_hp_d]̂_qhjdafbd_\cêy

����S��J�JJJ��N�
IJ�L�J�W�OPOYOQPX
IJ�L�L�_�jûll_hd]̂aocl̂_}ahtcîi~_qhjdafbd_\cê_cl_d]̂_}̂achi_hp_dcê~_cjbusicjk_fsd]hac�̂i_fivsldêjdl~_fuuhdd̂i_cj_
d]̂_qhjdafbd_rhbsêjdl_pha_ws{ldfjdcfu_qhe}ûdchj_hp_d]̂_mhany

IJ�L�L�_\]̂_ifd̂_hp_bheêjb̂êjd_hp_d]̂_mhan_cl_d]̂_ifd̂_̂ldf{ucl]̂i_cj_d]̂_̀kâ̂ êjdy

IJ�L�L�_\]̂_ifd̂_hp_ws{ldfjdcfu_qhe}ûdchj_cl_d]̂_ifd̂_b̂adcpĉi_{g_d]̂_̀ab]cd̂bd_cj_fbbhaifjb̂_ocd]_ŵbdchj_�y�y

IJ�L�LM_\]̂_d̂ae_�ifg�_fl_sl̂i_cj_d]̂_qhjdafbd_rhbsêjdl_l]fuu_êfj_bfûjifa_ifg_sjûll_hd]̂aocl̂_l}̂bcpcbfuug_
îpcĵiy

IJ�L�J�RQVRWXXJUP�JSQ���WYOQP
IJ�L�L�_\cê_ucecdl_ldfd̂i_cj_d]̂_qhjdafbd_rhbsêjdl_fâ_hp_d]̂_̂ll̂jb̂_hp_d]̂_qhjdafbdy_�g_̂x̂bsdcjk_d]̂_̀kâ̂ êjd~_
d]̂_qhjdafbdha_bhjpcael_d]fd_d]̂_qhjdafbd_\cê_cl_f_âflhjf{û_}̂achi_pha_}̂aphaecjk_d]̂_mhany

IJ�L�L�_\]̂_qhjdafbdha_l]fuu_jhd_njhocjkug~_̂xb̂}d_{g_fkâ̂ êjd_ha_cjldasbdchj_hp_d]̂_�oĵa_cj_oacdcjk~_bheêjb̂_
d]̂_mhan_}acha_dh_d]̂_̂pp̂bdct̂_ifd̂_hp_cjlsafjb̂_â�scâi_dh_{̂_psajcl]̂i_{g_d]̂_qhjdafbdha_fji_�oĵay

IJ�L�L�_\]̂_qhjdafbdha_l]fuu_}ahb̂ î_̂x}̂icdchslug_ocd]_fî�sfd̂_phab̂l_fji_l]fuu_fb]ĉt̂_ws{ldfjdcfu_qhe}ûdchj_
ocd]cj_d]̂_qhjdafbd_\cêy

IJ�L�J�W�U�XJUP�J��YWPXOQPXJQ�J�O�W
IJ�L�L�_|p_d]̂_qhjdafbdha_cl_îufĝi_fd_fjg_dcê_cj_d]̂_bheêjb̂êjd_ha_}ahkâll_hp_d]̂_mhan_{g_���_fj_fbd_ha_ĵkûbd_
hp_d]̂_�oĵa_ha_̀ab]cd̂bd~_hp_fj_̂e}uhĝ _̂hp_̂cd]̂a~_ha_hp_f_ŵ}fafd̂_qhjdafbdha�_���_{g_b]fjk̂l_haîâi_cj_d]̂_mhan�_
���_{g_uf{ha_icl}sd̂l~_pcâ~_sjslsfu_îufg_cj_îuct̂aĉl~_sjfthcif{û_bflsfudĉl~_fit̂al̂_ôfd]̂a_bhjicdchjl_ihbsêjd̂i_
cj_fbbhaifjb̂_ocd]_ŵbdchj_� y�y¡y�~_ha_hd]̂a_bfsl̂l_{̂ghji_d]̂_qhjdafbdhazl_bhjdahu�_�¢�_{g_îufg_fsd]hac�̂i_{g_d]̂_
�oĵa_}̂jicjk_êicfdchj_fji_{cjicjk_icl}sd̂_âlhusdchj�_ha_� �_{g_hd]̂a_bfsl̂l_d]fd_d]̂_qhjdafbdha_fll̂adl~_fji_d]̂_
àb]cd̂bd_îd̂aecĵl~_vsldcpg_îufg~_d]̂j_d]̂_qhjdafbd_\cê_l]fuu_{̂_̂xd̂jîi_pha_lsb]_âflhjf{û_dcê_fl_d]̂_̀ab]cd̂bd_
efg_îd̂aecĵy

IJ�L�L�_qufcel_âufdcjk_dh_dcê_l]fuu_{̂_efî_cj_fbbhaifjb̂_ocd]_f}}ucbf{û_}ahtclchjl_hp_̀adcbû_� y

IJ�L�L�_\]cl_}ahv̂bd_cl_dh_{̂_bhe}ûd̂i_cj_fbbhaifjb̂_ocd]_d]̂_£cûldhĵ_wb]̂isû_cjbusîi_ocd]cj_rctclchj_�_hp_d]̂_
¤ahv̂bd_£fjsfuy__¥c�scifd̂i_ifefk̂l_ocuu_{̂_fll̂ll̂i_pha_̂fb]_fji_̂t̂ag_bfûjifa_ifg_fpd̂a_d]̂_dcê_fuuhôi_pha_¦cjfu_
qhe}ûdchj_cj_d]̂_fehsjd_hp_§� ̈ÿ̈ _}̂a_ifgy__\]̂_qhjdafbdha_âfuc�̂l_d]fd_dcê_cl_hp_d]̂_̂ll̂jb̂_hj_d]cl_bhjdafbd_fji_
d]̂_bhe}ûdchj_ifd̂l_fji_ecûldhĵ_ifd̂_pha_ws{ldfjdcfu_fji_¦cjfu_qhe}ûdchj_l]fuu_{̂_jh_ufd̂a_d]fj_d]̂_ifd̂_cjicbfd̂i_
cj_d]̂l̂_ihbsêjdly__|j_d]̂_̂t̂jd_d]̂_qhjdafbdha_pfcul_dh_bhe}ûd̂_fjg_ohan_ha_ls{ldfjdcfuug_bhe}ûd̂_d]̂_ohan_sjîa_
d]cl_qhjdafbd_{g_lfci_lb]̂isû_ifd̂~_d]̂_lse_}̂a_bfûjifa_ifg_pha_̂fb]_ifd̂_jhd_êd~_fl_îucĵfd̂i_f{ht̂~_ocuu_{̂_
ls{dafbd̂i_pahe_d]̂_}fgêjd_iŝ_d]̂_qhjdafbdhay__\]cl_cl_cj_̂pp̂bd_̂xb̂}d_cj_bfl̂l_o]̂â_f_îufg_cl_iŝ_dh_sjphâl̂̂ f{û_
bfsl̂l_{̂ghji_d]̂_bhjdahu_fji_ocd]hsd_d]̂_pfsud_ha_ĵkuck̂jb̂_hp_d]̂_qhjdafbdha~_cjbusicjk_fbdl_hp_©hi~_ha_d]̂_}s{ucb_
ĵ̂eg~_fbdl_hp_d]̂_©ht̂ajêjd~_cj_̂cd]̂a_cdl_lht̂âckj_ha_bhjdafbdsfu_bf}fbcdg~_pcâl~_puhhi~_̂}cîecbl_fji_�sfafjdcĵ_
âldacbdchjly__¦âck]d_̂e{fakĥl_ocuu_jhd_bhjldcdsd̂_f_îufg_̂xbslf{û_sjîa_d]cl_}ahtclchj_sjûll_f}}aht̂i_{g_d]̂_
�oĵa_cj_oacdcjky__|j_jh_bfl̂_ocuu_fjg_qhtci_��_âufd̂i_îufg_ha_ls}}ug_b]fcj_cllŝ_d]fd_cl_njhoj_ha_bhsui_{̂_njhoj_
}acha_dh_d]̂_{ci_ifd̂_{̂_fj_fbb̂}d̂i_bfsl̂_hp_îufgy
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IJKLMNOPQPPPRISTOUKVPIUWPMXTRNOKLXU
YPQZ[PM\]̂_̀âPVbc
YPQZ[Z[defgdhijklmnkdopqdrsdskmkgtdrjdkfgduvlggqgjkdmjtwdrjnxptrjvdmpkfilrygtdmtzpskqgjkswdrsdkfgdkikmxdmqipjkd
{m|m}xgd}|dkfgd~�jgldkidkfgdhijklmnkild�ild{gl�ilqmjngdi�dkfgd�il�dpjtgldkfgdhijklmnkd�inpqgjks�

YPQZ[Z�d��dpjrkd{lrngsdmlgdskmkgtdrjdkfgdhijklmnkd�inpqgjksdildsp}sg�pgjkx|dmvlggtdp{ijwdmjtdr�d�pmjkrkrgsdilrvrjmxx|d
nijkgq{xmkgtdmlgdqmkglrmxx|dnfmjvgtdsidkfmkdm{{xrnmkrijdi�dspnfdpjrkd{lrngsdkidkfgdmnkpmxd�pmjkrkrgsdnmpsgsdsp}skmjkrmxd
rjg�prk|dkidkfgd~�jgldildhijklmnkilwdkfgdm{{xrnm}xgdpjrkd{lrngsdsfmxxd}gdg�prkm}x|dmtzpskgt�

YPQZ�PVa���b��P\�P�̀�b��
�fglgdkfgdhijklmnkdrsd}msgtdijdmdskr{pxmkgtdspqdild�pmlmjkggtd�m�rqpqd�lrngwdkfgdhijklmnkildsfmxxdsp}qrkdmd
snfgtpxgdi�d�mxpgsdkidkfgdulnfrkgnkd}g�ilgdkfgd�rlskdu{{xrnmkrijd�ild�m|qgjkwdmxxinmkrjvdkfgdgjkrlgdhijklmnkdopqdkidkfgd
�mlripsd{ilkrijsdi�dkfgd�il��defgdsnfgtpxgdi�d�mxpgsdsfmxxd}gd{lg{mlgtdrjdkfgd�ilqwdmjtdsp{{ilkgtd}|dkfgdtmkmdkid
sp}skmjkrmkgdrksdmnnplmn|wdlg�prlgtd}|dkfgdulnfrkgnk�defrsdsnfgtpxgwdpjxgssdi}zgnkgtdkid}|dkfgdulnfrkgnkwdsfmxxd}gdpsgtdmsd
md}msrsd�ildlg�rg�rjvdkfgdhijklmnkil�sdu{{xrnmkrijsd�ild�m|qgjk�duj|dnfmjvgsdkidkfgdsnfgtpxgdi�d�mxpgsdsfmxxd}gd
sp}qrkkgtdkidkfgdulnfrkgnkdmjtdsp{{ilkgtd}|dspnfdtmkmdkidsp}skmjkrmkgdrksdmnnplmn|dmsdkfgdulnfrkgnkdqm|dlg�prlgwdmjtd
pjxgssdi}zgnkgtdkid}|dkfgdulnfrkgnkwdsfmxxd}gdpsgtdmsdmd}msrsd�ildlg�rg�rjvdkfgdhijklmnkil�sdsp}sg�pgjkdu{{xrnmkrijsd�ild
�m|qgjk�

YPQZ�PI����à�̂\]�P�\_PR̀�c�]̂
YPQZ�Z[dukdxgmskdkgjdtm|sd}g�ilgdkfgdtmkgdgskm}xrsfgtd�ildgmnfd{livlgssd{m|qgjkwdkfgdhijklmnkildsfmxxdsp}qrkdkidkfgd
ulnfrkgnkdmjdrkgqrygtdu{{xrnmkrijd�ild�m|qgjkd{lg{mlgtdrjdmnniltmjngd�rkfdkfgdsnfgtpxgdi�d�mxpgswdr�dlg�prlgtdpjtgld
ognkrijd���wd�ildniq{xgkgtd{ilkrijsdi�dkfgd�il��defgdm{{xrnmkrijdsfmxxd}gdjikmlrygtwdr�dlg�prlgtwdmjtdsp{{ilkgtd}|dmxxd
tmkmdsp}skmjkrmkrjvdkfgdhijklmnkil�sdlrvfkdkid{m|qgjkdkfmkdkfgd~�jgldildulnfrkgnkdlg�prlgwdspnfdmsdni{rgsdi�d
lg�prsrkrijswdmjtdlgxgmsgsdmjtd�mr�glsdi�dxrgjsd�liqdop}nijklmnkilsdmjtdsp{{xrglswdmjtdsfmxxdlg�xgnkdlgkmrjmvgdi�d��dmsd
{li�rtgtd�ildrjdkfgdhijklmnkd�inpqgjks�ddunniq{mj|rjvdgmnfd{m|qgjkdm{{xrnmkrijdkfgdhijklmnkildrsdkidsp}qrk�
� u�ud�� ¡d¢dhijklmnkil�sdu��mtm�rkdi�d�|mqgjkdi�d�g}ksdmjtdhxmrqs
� u�ud�� ¡ud¢dhijklmnkil�sdu��mtm�rkdi�d£gxgmsgdi�d¤rgjs
� hglkr�rgtd�m|lixx
� ¥ild¥rjmxd£g�prsrkrijd¢du�ud�� �d¢dhijsgjkdi�doplgk|dkid¥rjmxd�m|qgjk

YPQZ�Z[Z[dusd{li�rtgtdrjdognkrijd��¦��wdspnfdm{{xrnmkrijsdqm|drjnxptgdlg�pgsksd�ild{m|qgjkdijdmnnipjkdi�dnfmjvgsdrjd
kfgd�il�dkfmkdfm�gd}ggjd{li{glx|dmpkfilrygtd}|dhijsklpnkrijdhfmjvgd�rlgnkr�gswdild}|drjkglrqdtgkglqrjmkrijsdi�dkfgd
ulnfrkgnkwd}pkdjikd|gkdrjnxptgtdrjdhfmjvgd~ltgls�

YPQZ�Z[Z�du{{xrnmkrijsd�ild�m|qgjkdsfmxxdjikdrjnxptgdlg�pgsksd�ild{m|qgjkd�ild{ilkrijsdi�dkfgd�il�d�ild�frnfdkfgd
hijklmnkildtigsdjikdrjkgjtdkid{m|dmdop}nijklmnkildildsp{{xrglwdpjxgssdspnfd�il�dfmsd}ggjd{gl�ilqgtd}|dikfglsd�fiqd
kfgdhijklmnkildrjkgjtsdkid{m|�

YPQZ�Z�d§jxgssdikfgl�rsgd{li�rtgtdrjdkfgdhijklmnkd�inpqgjkswd{m|qgjksdsfmxxd}gdqmtgdijdmnnipjkdi�dqmkglrmxsdmjtd
g�pr{qgjkdtgxr�glgtdmjtdsprkm}x|dskilgtdmkdkfgdsrkgd�ildsp}sg�pgjkdrjnil{ilmkrijdrjdkfgd�il��d��dm{{li�gtdrjdmt�mjngd
}|dkfgd~�jglwd{m|qgjkdqm|dsrqrxmlx|d}gdqmtgd�ildqmkglrmxsdmjtdg�pr{qgjkdsprkm}x|dskilgtdi��dkfgdsrkgdmkdmdxinmkrijd
mvlggtdp{ijdrjd�lrkrjv�d�m|qgjkd�ildqmkglrmxsdmjtdg�pr{qgjkdskilgtdijdildi��dkfgdsrkgdsfmxxd}gdnijtrkrijgtdp{ijd
niq{xrmjngd}|dkfgdhijklmnkild�rkfd{lingtplgsdsmkrs�mnkil|dkidkfgd~�jgldkidgskm}xrsfdkfgd~�jgl�sdkrkxgdkidspnfdqmkglrmxsd
mjtdg�pr{qgjkdildikfgl�rsgd{likgnkdkfgd~�jgl�sdrjkglgskwdmjtdsfmxxdrjnxptgdkfgdnisksdi�dm{{xrnm}xgdrjsplmjngwdskilmvgwd
mjtdklmjs{ilkmkrijdkidkfgdsrkgwd�ildspnfdqmkglrmxsdmjtdg�pr{qgjkdskilgtdi��dkfgdsrkg�

YPQZ�Z�defgdhijklmnkild�mllmjksdkfmkdkrkxgdkidmxxd�il�dni�glgtd}|dmjdu{{xrnmkrijd�ild�m|qgjkd�rxxd{mssdkidkfgd~�jgldjid
xmkgldkfmjdkfgdkrqgdi�d{m|qgjk�defgdhijklmnkild�plkfgld�mllmjksdkfmkdp{ijdsp}qrkkmxdi�dmjdu{{xrnmkrijd�ild�m|qgjkdmxxd
�il�d�ild�frnfdhglkr�rnmkgsd�ild�m|qgjkdfm�gd}ggjd{lg�ripsx|drsspgtdmjtd{m|qgjksdlgngr�gtd�liqdkfgd~�jgldsfmxxwdkid
kfgd}gskdi�dkfgdhijklmnkil�sd�ji�xgtvgwdrj�ilqmkrijwdmjtd}gxrg�wd}gd�lggdmjtdnxgmldi�dxrgjswdnxmrqswdsgnplrk|drjkglgskswdild
gjnpq}lmjngswdrjd�m�ildi�dkfgdhijklmnkilwdop}nijklmnkilswdsp{{xrglswdildikfgld{glsijsdildgjkrkrgsdkfmkd{li�rtgtdxm}ilwd
qmkglrmxswdmjtdg�pr{qgjkdlgxmkrjvdkidkfgd�il��

YPQZ̈PM�_̂���à�̂�P�\_PR̀�c�]̂
YPQZ̈Z[defgdulnfrkgnkd�rxxwd�rkfrjdsg�gjdtm|sdm�kgldlgngr{kdi�dkfgdhijklmnkil�sdu{{xrnmkrijd�ild�m|qgjkwdgrkfgld©ª«drsspgd
kidkfgd~�jgldmdhglkr�rnmkgd�ild�m|qgjkdrjdkfgd�pxxdmqipjkdi�dkfgdu{{xrnmkrijd�ild�m|qgjkwd�rkfdmdni{|dkidkfgd
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IJKLMNOLJMPQJMQRSTQUVVWXQLJQLYXQZ[KXMQNQIXMLU\UONLXQ\JMQ]N̂_XKLQ\JMQVWOYQN_JWKLQNVQLYXQ̀MOYULXOLQaXLXM_UKXVQUVQbMJbXMĉQ
aWXdQNKaQKJLU\̂QLYXQIJKLMNOLJMQNKaQZ[KXMQJ\QLYXQ̀MOYULXOLeVQMXNVJKVQ\JMQ[ULYYJcaUKfQOXMLU\UONLUJKQUKQbNMLQNVQbMJgUaXaQUKQ
hXOLUJKQijkjlPQJMQRmTQ[ULYYJcaQOXMLU\UONLUJKQJ\QLYXQXKLUMXQ̀bbcUONLUJKQ\JMQ]N̂_XKLdQNKaQKJLU\̂QLYXQIJKLMNOLJMQNKaQZ[KXMQ
J\QLYXQ̀MOYULXOLeVQMXNVJKQ\JMQ[ULYYJcaUKfQOXMLU\UONLUJKQUKQ[YJcXQNVQbMJgUaXaQUKQhXOLUJKQijkjlj

nopqrqsQtYXQUVVWNKOXQJ\QNQIXMLU\UONLXQ\JMQ]N̂_XKLQ[UccQOJKVLULWLXQNQMXbMXVXKLNLUJKQûQLYXQ̀MOYULXOLQLJQLYXQZ[KXMdQuNVXaQ
JKQLYXQ̀MOYULXOLeVQXgNcWNLUJKQJ\QLYXQvJMwQNKaQLYXQaNLNQUKQLYXQ̀bbcUONLUJKQ\JMQ]N̂_XKLdQLYNLdQLJQLYXQuXVLQJ\QLYXQ
M̀OYULXOLeVQwKJ[cXafXdQUK\JM_NLUJKdQNKaQuXcUX\dQLYXQvJMwQYNVQbMJfMXVVXaQLJQLYXQbJUKLQUKaUONLXadQLYXQxWNcUL̂QJ\QLYXQ
vJMwQUVQUKQNOOJMaNKOXQ[ULYQLYXQIJKLMNOLQyJOW_XKLVdQNKaQLYNLQLYXQIJKLMNOLJMQUVQXKLULcXaQLJQbN̂_XKLQUKQLYXQN_JWKLQ
OXMLU\UXajQtYXQ\JMXfJUKfQMXbMXVXKLNLUJKVQNMXQVWuzXOLQLJQNKQXgNcWNLUJKQJ\QLYXQvJMwQ\JMQOJK\JM_NKOXQ[ULYQLYXQIJKLMNOLQ
yJOW_XKLVQWbJKQhWuVLNKLUNcQIJ_bcXLUJKdQLJQMXVWcLVQJ\QVWuVXxWXKLQLXVLVQNKaQUKVbXOLUJKVdQLJQOJMMXOLUJKQJ\Q_UKJMQ
aXgUNLUJKVQ\MJ_QLYXQIJKLMNOLQyJOW_XKLVQbMUJMQLJQOJ_bcXLUJKdQNKaQLJQVbXOU\UOQxWNcU\UONLUJKVQX{bMXVVXaQûQLYXQ̀MOYULXOLjQ
|J[XgXMdQLYXQUVVWNKOXQJ\QNQIXMLU\UONLXQ\JMQ]N̂_XKLQ[UccQKJLQuXQNQMXbMXVXKLNLUJKQLYNLQLYXQ̀MOYULXOLQYNVQRlTQ_NaXQ
X{YNWVLUgXQJMQOJKLUKWJWVQJK}VULXQUKVbXOLUJKVQLJQOYXOwQLYXQxWNcUL̂QJMQxWNKLUL̂QJ\QLYXQvJMwPQRSTQMXgUX[XaQOJKVLMWOLUJKQ
_XNKVdQ_XLYJaVdQLXOYKUxWXVdQVXxWXKOXVdQJMQbMJOXaWMXVPQRmTQMXgUX[XaQOJbUXVQJ\QMXxWUVULUJKVQMXOXUgXaQ\MJ_Q
hWuOJKLMNOLJMVQNKaQVWbbcUXMVQNKaQJLYXMQaNLNQMXxWXVLXaQûQLYXQZ[KXMQLJQVWuVLNKLUNLXQLYXQIJKLMNOLJMeVQMUfYLQLJQbN̂_XKLPQ
JMQR~TQ_NaXQX{N_UKNLUJKQLJQNVOXMLNUKQYJ[QJMQ\JMQ[YNLQbWMbJVXQLYXQIJKLMNOLJMQYNVQWVXaQ_JKX̂QbMXgUJWVĉQbNUaQJKQ
NOOJWKLQJ\QLYXQIJKLMNOLQhW_j

nopq�o���������o��o��������o�������������
nopq�q�QtYXQ̀MOYULXOLQ_N̂Q[ULYYJcaQNQIXMLU\UONLXQ\JMQ]N̂_XKLQUKQ[YJcXQJMQUKQbNMLdQLJQLYXQX{LXKLQMXNVJKNuĉQKXOXVVNM̂QLJQ
bMJLXOLQLYXQZ[KXMdQU\QUKQLYXQ̀MOYULXOLeVQJbUKUJKQLYXQMXbMXVXKLNLUJKVQLJQLYXQZ[KXMQMXxWUMXaQûQhXOLUJKQij~jSQONKKJLQuXQ
_NaXjQ�\QLYXQ̀MOYULXOLQUVQWKNucXQLJQOXMLU\̂QbN̂_XKLQUKQLYXQN_JWKLQJ\QLYXQ̀bbcUONLUJKdQLYXQ̀MOYULXOLQ[UccQKJLU\̂QLYXQ
IJKLMNOLJMQNKaQZ[KXMQNVQbMJgUaXaQUKQhXOLUJKQij~jljQ�\QLYXQIJKLMNOLJMQNKaQ̀MOYULXOLQONKKJLQNfMXXQJKQNQMXgUVXaQN_JWKLdQ
LYXQ̀MOYULXOLQ[UccQbMJ_bLĉQUVVWXQNQIXMLU\UONLXQ\JMQ]N̂_XKLQ\JMQLYXQN_JWKLQ\JMQ[YUOYQLYXQ̀MOYULXOLQUVQNucXQLJQ_NwXQVWOYQ
MXbMXVXKLNLUJKVQLJQLYXQZ[KXMjQtYXQ̀MOYULXOLQ_N̂QNcVJQ[ULYYJcaQNQIXMLU\UONLXQ\JMQ]N̂_XKLQJMdQuXONWVXQJ\QVWuVXxWXKLĉQ
aUVOJgXMXaQXgUaXKOXdQ_N̂QKWccU\̂QLYXQ[YJcXQJMQNQbNMLQJ\QNQIXMLU\UONLXQ\JMQ]N̂_XKLQbMXgUJWVĉQUVVWXadQLJQVWOYQX{LXKLQNVQ
_N̂QuXQKXOXVVNM̂QUKQLYXQ̀MOYULXOLeVQJbUKUJKQLJQbMJLXOLQLYXQZ[KXMQ\MJ_QcJVVQ\JMQ[YUOYQLYXQIJKLMNOLJMQUVQMXVbJKVUucXdQ
UKOcWaUKfQcJVVQMXVWcLUKfQ\MJ_QNOLVQNKaQJ_UVVUJKVQaXVOMUuXaQUKQhXOLUJKQmjmjSdQuXONWVXQJ\

q� aX\XOLUgXQvJMwQKJLQMX_XaUXaP
qs LYUMaQbNML̂QOcNU_VQ\UcXaQJMQMXNVJKNucXQXgUaXKOXQUKaUONLUKfQbMJuNucXQ\UcUKfQJ\QVWOYQOcNU_VdQWKcXVVQVXOWMUL̂Q

NOOXbLNucXQLJQLYXQZ[KXMQUVQbMJgUaXaQûQLYXQIJKLMNOLJMP
q� \NUcWMXQJ\QLYXQIJKLMNOLJMQLJQ_NwXQbN̂_XKLVQbMJbXMĉQLJQhWuOJKLMNOLJMVQJMQVWbbcUXMVQ\JMQcNuJMdQ_NLXMUNcVQ

JMQXxWUb_XKLP
qr MXNVJKNucXQXgUaXKOXQLYNLQLYXQvJMwQONKKJLQuXQOJ_bcXLXaQ\JMQLYXQWKbNUaQuNcNKOXQJ\QLYXQIJKLMNOLQhW_P
q� aN_NfXQLJQLYXQZ[KXMQJMQNQhXbNMNLXQIJKLMNOLJMP
q� MXNVJKNucXQXgUaXKOXQLYNLQLYXQvJMwQ[UccQKJLQuXQOJ_bcXLXaQ[ULYUKQLYXQIJKLMNOLQtU_XdQNKaQLYNLQLYXQWKbNUaQ

uNcNKOXQ[JWcaQKJLQuXQNaXxWNLXQLJQOJgXMQNOLWNcQJMQcUxWUaNLXaQaN_NfXVQ\JMQLYXQNKLUOUbNLXaQaXcN̂PQJM
q� MXbXNLXaQ\NUcWMXQLJQONMM̂QJWLQLYXQvJMwQUKQNOOJMaNKOXQ[ULYQLYXQIJKLMNOLQyJOW_XKLVjQ

nopq�qsQvYXKQXULYXMQbNML̂QaUVbWLXVQLYXQ̀MOYULXOLeVQaXOUVUJKQMXfNMaUKfQNQIXMLU\UONLXQ\JMQ]N̂_XKLQWKaXMQhXOLUJKQijkjldQUKQ
[YJcXQJMQUKQbNMLdQLYNLQbNML̂Q_N̂QVWu_ULQNQIcNU_QUKQNOOJMaNKOXQ[ULYQ̀MLUOcXQlkj

nopq�q�QvYXKQLYXQMXNVJKVQ\JMQ[ULYYJcaUKfQOXMLU\UONLUJKQNMXQMX_JgXadQOXMLU\UONLUJKQ[UccQuXQ_NaXQ\JMQN_JWKLVQbMXgUJWVĉQ
[ULYYXcaj

nopq�qro�\QLYXQ̀MOYULXOLQ[ULYYJcaVQOXMLU\UONLUJKQ\JMQbN̂_XKLQWKaXMQhXOLUJKQijkjljmdQLYXQZ[KXMQ_N̂dQNLQULVQVJcXQJbLUJKdQ
UVVWXQzJUKLQOYXOwVQLJQLYXQIJKLMNOLJMQNKaQLJQNK̂QhWuOJKLMNOLJMQJMQVWbbcUXMQLJQ[YJ_QLYXQIJKLMNOLJMQ\NUcXaQLJQ_NwXQ
bN̂_XKLQ\JMQvJMwQbMJbXMĉQbXM\JM_XaQJMQ_NLXMUNcQJMQXxWUb_XKLQVWULNuĉQaXcUgXMXajQ�\QLYXQZ[KXMQ_NwXVQbN̂_XKLVQûQ
zJUKLQOYXOwdQLYXQZ[KXMQVYNccQKJLU\̂QLYXQ̀MOYULXOLQNKaQLYXQIJKLMNOLJMQVYNccQMX\cXOLQVWOYQbN̂_XKLQJKQULVQKX{LQ̀bbcUONLUJKQ
\JMQ]N̂_XKLj

nopq�o��������o��������
nopq�q�Q̀\LXMQLYXQ̀MOYULXOLQYNVQUVVWXaQNQIXMLU\UONLXQ\JMQ]N̂_XKLdQLYXQZ[KXMQVYNccQ_NwXQbN̂_XKLQUKQLYXQ_NKKXMQNKaQ
[ULYUKQLYXQLU_XQbMJgUaXaQUKQLYXQIJKLMNOLQyJOW_XKLVdQNKaQVYNccQVJQKJLU\̂QLYXQ̀MOYULXOLj



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�������(����&���%&�%�/(�
,�
+��������%����(�������
,����������(��+��(�&
������0%(���
&���&�%����1#�1���2+�
����3��3���#���&���4�&���5
�#��6�#"$���0������7����(�
���!3�#3���6 ��(��
��
,
����(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��$!�"��""F

GH

IJKLMLNOPQROSTUVWXYVTWOZQX[[O\X]ORXYQÔ_̀YTUVWXYVTWaOUTO[XVRWOVQXUOZRbRUOcX]ZOXdVRWOWRYRe\VOTdO\X]fRUVOdWTfOVQROghURWaO
VQROXfT_UVOVTOhQeYQOVQRÔ_̀YTUVWXYVTWOeZORUVeV[RcaOWRd[RYVeUiO\RWYRUVXiRZOXYV_X[[]OWRVXeURcOdWTfO\X]fRUVZOVTOVQRO
STUVWXYVTWOTUOXYYT_UVOTdOVQRÔ_̀YTUVWXYVTWjZO\TWVeTUOTdOVQROkTWlmOPQROSTUVWXYVTWOZQX[[aÒ]OX\\WT\WeXVROXiWRRfRUVO
heVQORXYQÔ_̀YTUVWXYVTWaOWRn_eWRORXYQÔ_̀YTUVWXYVTWOVTOfXlRO\X]fRUVZOVTÔ_̀oZ_̀YTUVWXYVTWZOeUOXOZefe[XWOfXUURWm

IJKLMLpOPQROqWYQeVRYVOhe[[aOTUOWRn_RZVaOd_WUeZQOVTOXÔ_̀YTUVWXYVTWaOedO\WXYVeYX̀[RaOeUdTWfXVeTUOWRiXWceUiO\RWYRUVXiRZOTdO
YTf\[RVeTUOTWOXfT_UVZOX\\[eRcOdTWÒ]OVQROSTUVWXYVTWOXUcOXYVeTUOVXlRUOVQRWRTUÒ]OVQROqWYQeVRYVOXUcOghURWOTUOXYYT_UVO
TdO\TWVeTUZOTdOVQROkTWlOcTURÒ]OZ_YQÔ_̀YTUVWXYVTWm

IJKLMLrOPQROghURWOQXZOVQROWeiQVOVTOWRn_RZVOhWeVVRUORbecRUYROdWTfOVQROSTUVWXYVTWOVQXVOVQROSTUVWXYVTWOQXZO\WT\RW[]O\XecO
_̂̀YTUVWXYVTWZOXUcOZ_\\[eRWZOXfT_UVZO\XecÒ]OVQROghURWOVTOVQROSTUVWXYVTWOdTWOZ_̀YTUVWXYVRcOkTWlmOsdOVQROSTUVWXYVTWO
dXe[ZOVTOd_WUeZQOZ_YQORbecRUYROheVQeUOZRbRUOcX]ZaOVQROghURWOZQX[[OQXbROVQROWeiQVOVTOYTUVXYVÔ_̀YTUVWXYVTWZOXUcOZ_\\[eRWZO
VTOXZYRWVXeUOhQRVQRWOVQR]OQXbRÒRRUO\WT\RW[]O\XecmOtReVQRWOVQROghURWOUTWOqWYQeVRYVOZQX[[OQXbROXUOT̀[eiXVeTUOVTO\X]aOTWO
VTOZRROVTOVQRO\X]fRUVOTdOfTUR]OVTaOXÔ_̀YTUVWXYVTWOTWOZ_\\[eRWaORuYR\VOXZOfX]OTVQRWheZRÒROWRn_eWRcÒ]O[Xhm

IJKLMLvOPQROSTUVWXYVTWjZO\X]fRUVZOVTOZ_\\[eRWZOZQX[[ÒROVWRXVRcOeUOXOfXUURWOZefe[XWOVTOVQXVO\WTbecRcOeUÔRYVeTUZOwmxmyaO
wmxmzOXUcOwmxm{m

IJKLMLMOqOSRWVedeYXVROdTWO|X]fRUVaOXO\WTiWRZZO\X]fRUVaOTWO\XWVeX[OTWORUVeWRO_ZROTWOTYY_\XUY]OTdOVQRO|WT}RYVÒ]OVQRO
ghURWOZQX[[OUTVOYTUZVeV_VROXYYR\VXUYROTdOkTWlOUTVOeUOXYYTWcXUYROheVQOVQROSTUVWXYVO~TY_fRUVZm

IJKLML�O�U[RZZOVQROSTUVWXYVTWO\WTbecRZOVQROghURWOheVQOXO\X]fRUVÒTUcOeUOVQROd_[[O\RUX[OZ_fOTdOVQROSTUVWXYVÔ_faO
\X]fRUVZOWRYRebRcÒ]OVQROSTUVWXYVTWOdTWOkTWlO\WT\RW[]O\RWdTWfRcÒ]Ô_̀YTUVWXYVTWZOTWO\WTbecRcÒ]OZ_\\[eRWZOZQX[[ÒRO
QR[cÒ]OVQROSTUVWXYVTWOdTWOVQTZRÔ_̀YTUVWXYVTWZOTWOZ_\\[eRWZOhQTO\RWdTWfRcOkTWlOTWOd_WUeZQRcOfXVRWeX[ZaOTWÒTVQaO
_UcRWOYTUVWXYVOheVQOVQROSTUVWXYVTWOdTWOhQeYQO\X]fRUVOhXZOfXcRÒ]OVQROghURWmOtTVQeUiOYTUVXeURcOQRWReUOZQX[[OWRn_eWRO
fTUR]OVTÒRO\[XYRcOeUOXOZR\XWXVROXYYT_UVOXUcOUTVOYTffeUi[RcOheVQOfTUR]OTdOVQROSTUVWXYVTWaOYWRXVROXU]Odec_YeXW]O
[eX̀e[eV]OTWOVTWVO[eX̀e[eV]OTUOVQRO\XWVOTdOVQROSTUVWXYVTWOdTWÒWRXYQOTdOVW_ZVaOTWORUVeV[ROXU]O\RWZTUOTWORUVeV]OVTOXUOXhXWcOTdO
\_UeVebROcXfXiRZOXiXeUZVOVQROSTUVWXYVTWOdTWÒWRXYQOTdOVQROWRn_eWRfRUVZOTdOVQeZO\WTbeZeTUm

IJKLML�J|WTbecRcOVQROghURWOQXZOd_[de[[RcOeVZO\X]fRUVOT̀[eiXVeTUZO_UcRWOVQROSTUVWXYVO~TY_fRUVZaOVQROSTUVWXYVTWOZQX[[O
cRdRUcOXUcOeUcRfUed]OVQROghURWOdWTfOX[[O[TZZaO[eX̀e[eV]aOcXfXiROTWORu\RUZRaOeUY[_ceUiOWRXZTUX̀[ROXVVTWUR]jZOdRRZOXUcO
[eVeiXVeTUORu\RUZRZaOXWeZeUiOT_VOTdOXU]O[eRUOY[XefOTWOTVQRWOY[XefOdTWO\X]fRUVÒ]OXU]Ô_̀YTUVWXYVTWOTWOZ_\\[eRWOTdOXU]O
VeRWmO�\TUOWRYRe\VOTdOUTVeYROTdOXO[eRUOY[XefOTWOTVQRWOY[XefOdTWO\X]fRUVaOVQROghURWOZQX[[OUTVed]OVQROSTUVWXYVTWmOsdO
X\\WTbRcÒ]OVQROX\\[eYX̀[ROYT_WVaOhQRUOWRn_eWRcaOVQROSTUVWXYVTWOfX]OZ_̀ZVeV_VROXOZ_WRV]ÒTUcOdTWOVQRO\WT\RWV]OXiXeUZVO
hQeYQOVQRO[eRUOTWOTVQRWOY[XefOdTWO\X]fRUVOQXZÒRRUOXZZRWVRcm

IJKL�J�������J��J�������
sdOVQROqWYQeVRYVOcTRZOUTVOeZZ_ROXOSRWVedeYXVROdTWO|X]fRUVaOVQWT_iQOUTOdX_[VOTdOVQROSTUVWXYVTWaOheVQeUOZRbRUOcX]ZOXdVRWO
WRYRe\VOTdOVQROSTUVWXYVTWjZOq\\[eYXVeTUOdTWO|X]fRUVaOTWOedOVQROghURWOcTRZOUTVO\X]OVQROSTUVWXYVTWOheVQeUOZRbRUOcX]ZO
XdVRWOVQROcXVRORZVX̀[eZQRcOeUOVQROSTUVWXYVO~TY_fRUVZaOVQROXfT_UVOYRWVedeRcÒ]OVQROqWYQeVRYVOTWOXhXWcRcÒ]ÒeUceUiO
ceZ\_VROWRZT[_VeTUaOVQRUOVQROSTUVWXYVTWOfX]aO_\TUOZRbRUOXcceVeTUX[OcX]ZjOUTVeYROVTOVQROghURWOXUcOqWYQeVRYVaOZVT\OVQRO
kTWlO_UVe[O\X]fRUVOTdOVQROXfT_UVOTheUiOQXZÒRRUOWRYRebRcmOPQROSTUVWXYVOPefROZQX[[ÒRORuVRUcRcOX\\WT\WeXVR[]OXUcO
VQROSTUVWXYVÔ_fOZQX[[ÒROeUYWRXZRcÒ]OVQROXfT_UVOTdOVQROSTUVWXYVTWjZOWRXZTUX̀[ROYTZVZOTdOZQ_VcThUaOcR[X]OXUcO
ZVXWVo_\aO\[_ZOeUVRWRZVOXZO\WTbecRcOdTWOeUOVQROSTUVWXYVO~TY_fRUVZm

IJKL�J�����������J����������
IJKL�L�Ô_̀ZVXUVeX[OSTf\[RVeTUOeZOVQROZVXiROeUOVQRO\WTiWRZZOTdOVQROkTWlOhQRUOVQROkTWlOTWOcRZeiUXVRcO\TWVeTUOVQRWRTdOeZO
Z_ddeYeRUV[]OYTf\[RVROeUOXYYTWcXUYROheVQOVQROSTUVWXYVO~TY_fRUVZOZTOVQXVOVQROghURWOYXUOTYY_\]OTWO_Ve[e�ROVQROkTWlOdTWO
eVZOeUVRUcRcO_ZRm

IJKL�LNOkQRUOVQROSTUVWXYVTWOYTUZecRWZOVQXVOVQROkTWlaOTWOXO\TWVeTUOVQRWRTdOhQeYQOVQROghURWOXiWRRZOVTOXYYR\VO
ZR\XWXVR[]aOeZOZ_̀ZVXUVeX[[]OYTf\[RVRaOVQROSTUVWXYVTWOZQX[[O\WR\XWROXUcOZ_̀feVOVTOVQROqWYQeVRYVOXOYTf\WRQRUZebRO[eZVOTdO
eVRfZOVTÒROYTf\[RVRcOTWOYTWWRYVRcO\WeTWOVTOdeUX[O\X]fRUVmO�Xe[_WROVTOeUY[_cROXUOeVRfOTUOZ_YQO[eZVOcTRZOUTVOX[VRWOVQRO
WRZ\TUZèe[eV]OTdOVQROSTUVWXYVTWOVTOYTf\[RVROX[[OkTWlOeUOXYYTWcXUYROheVQOVQROSTUVWXYVO~TY_fRUVZm

IJKL�LpO�\TUOWRYRe\VOTdOVQROSTUVWXYVTWjZO[eZVaOVQROqWYQeVRYVOhe[[OfXlROXUOeUZ\RYVeTUOVTOcRVRWfeUROhQRVQRWOVQROkTWlOTWO
cRZeiUXVRcO\TWVeTUOVQRWRTdOeZOZ_̀ZVXUVeX[[]OYTf\[RVRmOsdOVQROqWYQeVRYVjZOeUZ\RYVeTUOceZY[TZRZOXU]OeVRfaOhQRVQRWOTWOUTVO
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IJKLMNONPQJPRSOPTQJRUVKRQUWXPLIXRYPZSIKSPIXPJQRPXM[[IKIOJRL\PKQ]̂ LOROPIJPVKKQUNVJKOPZIRSPRSOPTQJRUVKRP_QKM]OJRXPXQP
RSVRPRSOP̀ZJOUPKVJPQKKM̂\PQUPMRILIaOPRSOPbQUcPQUPNOXIdJVRONP̂QURIQJPRSOUOQ[P[QUPIRXPIJROJNONPMXOYPRSOPTQJRUVKRQUPXSVLLYP
eO[QUOPIXXMVJKOPQ[PRSOPTOURI[IKVROPQ[PfMeXRVJRIVLPTQ]̂ LORIQJYPKQ]̂ LOROPQUPKQUUOKRPXMKSPIRO]PM̂QJPJQRI[IKVRIQJPe\PRSOP
gUKSIROKRhPiJPXMKSPKVXOYPRSOPTQJRUVKRQUPXSVLLPRSOJPXMe]IRPVPUOjMOXRP[QUPVJQRSOUPIJX̂OKRIQJPe\PRSOPgUKSIROKRPRQPNOROU]IJOP
fMeXRVJRIVLPTQ]̂ LORIQJh

klmnonpPbSOJPRSOPbQUcPQUPNOXIdJVRONP̂QURIQJPRSOUOQ[PIXPXMeXRVJRIVLL\PKQ]̂ LOROYPRSOPgUKSIROKRPZILLP̂UÔVUOPVPTOURI[IKVROP
Q[PfMeXRVJRIVLPTQ]̂ LORIQJPRSVRPXSVLLPOXRVeLIXSPRSOPNVROPQ[PfMeXRVJRIVLPTQ]̂ LORIQJqPOXRVeLIXSPUOX̂QJXIeILIRIOXPQ[PRSOP
Z̀JOUPVJNPTQJRUVKRQUP[QUPXOKMUIR\YP]VIJROJVJKOYPSOVRYPMRILIRIOXYPNV]VdOPRQPRSOPbQUcPVJNPIJXMUVJKOqPVJNP[IrPRSOPRI]OP
ZIRSIJPZSIKSPRSOPTQJRUVKRQUPXSVLLP[IJIXSPVLLPIRO]XPQJPRSOPLIXRPVKKQ]̂ VJ\IJdPRSOPTOURI[IKVROhPbVUUVJRIOXPUOjMIUONPe\PRSOP
TQJRUVKRP_QKM]OJRXPXSVLLPKQ]]OJKOPQJPRSOPNVROPQ[PfMeXRVJRIVLPTQ]̂ LORIQJPQ[PRSOPbQUcPQUPNOXIdJVRONP̂QURIQJPRSOUOQ[P
MJLOXXPQRSOUZIXOP̂UQsINONPIJPRSOPTOURI[IKVROPQ[PfMeXRVJRIVLPTQ]̂ LORIQJh

klmnontPuSOPTOURI[IKVROPQ[PfMeXRVJRIVLPTQ]̂ LORIQJPXSVLLPeOPXMe]IRRONPRQPRSOP̀ZJOUPVJNPTQJRUVKRQUP[QUPRSOIUPZUIRROJP
VKKÔRVJKOPQ[PUOX̂QJXIeILIRIOXPVXXIdJONPRQPRSO]PIJPRSOPTOURI[IKVROhPv̂QJPXMKSPVKKÔRVJKOYPVJNPKQJXOJRPQ[PXMUOR\PI[PVJ\YP
RSOP̀ZJOUPXSVLLP]VcOP̂V\]OJRPQ[PUORVIJVdOPV̂ L̂\IJdPRQPRSOPbQUcPQUPNOXIdJVRONP̂QURIQJPRSOUOQ[hPfMKSP̂V\]OJRPXSVLLPeOP
VNwMXRONP[QUPbQUcPRSVRPIXPIJKQ]̂ LOROPQUPJQRPIJPVKKQUNVJKOPZIRSPRSOPUOjMIUO]OJRXPQ[PRSOPTQJRUVKRP_QKM]OJRXh

klmnmlxyz{|y}l~����y���l�zl���
klmnmn�PuSOP̀ZJOUP]V\PQKKM̂\PQUPMXOPVJ\PKQ]̂ LORONPQUP̂VURIVLL\PKQ]̂ LORONP̂QURIQJPQ[PRSOPbQUcPVRPVJ\PXRVdOPZSOJP
XMKSP̂QURIQJPIXPNOXIdJVRONPe\PXÔVUVROPVdUOO]OJRPZIRSPRSOPTQJRUVKRQUYP̂UQsINONPXMKSPQKKM̂VJK\PQUPMXOPIXPKQJXOJRONPRQP
e\PRSOPIJXMUOUPVJNPVMRSQUIaONPe\P̂MeLIKPVMRSQUIRIOXPSVsIJdPwMUIXNIKRIQJPQsOUPRSOP�UQwOKRhPfMKSP̂VURIVLPQKKM̂VJK\PQUPMXOP
]V\PKQ]]OJKOPZSORSOUPQUPJQRPRSOP̂QURIQJPIXPXMeXRVJRIVLL\PKQ]̂ LOROYP̂UQsINONPRSOP̀ZJOUPVJNPTQJRUVKRQUPSVsOP
VKKÔRONPIJPZUIRIJdPRSOPUOX̂QJXIeILIRIOXPVXXIdJONPRQPOVKSPQ[PRSO]P[QUP̂V\]OJRXYPUORVIJVdOYPI[PVJ\YPXOKMUIR\YP]VIJROJVJKOYP
SOVRYPMRILIRIOXYPNV]VdOPRQPRSOPbQUcPVJNPIJXMUVJKOYPVJNPSVsOPVdUOONPIJPZUIRIJdPKQJKOUJIJdPRSOP̂OUIQNP[QUPKQUUOKRIQJPQ[P
RSOPbQUcPVJNPKQ]]OJKO]OJRPQ[PZVUUVJRIOXPUOjMIUONPe\PRSOPTQJRUVKRP_QKM]OJRXhPbSOJPRSOPTQJRUVKRQUPKQJXINOUXPVP
Q̂URIQJPXMeXRVJRIVLL\PKQ]̂ LOROYPRSOPTQJRUVKRQUPXSVLLP̂UÔVUOPVJNPXMe]IRPVPLIXRPRQPRSOPgUKSIROKRPVXP̂UQsINONPMJNOUP
fOKRIQJP�h�h�hPTQJXOJRPQ[PRSOPTQJRUVKRQUPRQP̂VURIVLPQKKM̂VJK\PQUPMXOPXSVLLPJQRPeOPMJUOVXQJVeL\PZIRSSOLNhPuSOPXRVdOPQ[P
RSOP̂UQdUOXXPQ[PRSOPbQUcPXSVLLPeOPNOROU]IJONPe\PZUIRROJPVdUOO]OJRPeORZOOJPRSOP̀ZJOUPVJNPTQJRUVKRQUPQUYPI[PJQP
VdUOO]OJRPIXPUOVKSONYPe\PNOKIXIQJPQ[PRSOPgUKSIROKRh

klmnmn�Pi]]ONIVROL\P̂UIQUPRQPXMKSP̂VURIVLPQKKM̂VJK\PQUPMXOYPRSOP̀ZJOUYPTQJRUVKRQUYPVJNPgUKSIROKRPXSVLLPwQIJRL\PIJX̂OKRP
RSOPVUOVPRQPeOPQKKM̂IONPQUP̂QURIQJPQ[PRSOPbQUcPRQPeOPMXONPIJPQUNOUPRQPNOROU]IJOPVJNPUOKQUNPRSOPKQJNIRIQJPQ[PRSOPbQUch

klmnmn�PvJLOXXPQRSOUZIXOPVdUOONPM̂QJYP̂VURIVLPQKKM̂VJK\PQUPMXOPQ[PVP̂QURIQJPQUP̂QURIQJXPQ[PRSOPbQUcPXSVLLPJQRPKQJXRIRMROP
VKKÔRVJKOPQ[PbQUcPJQRPKQ]̂ L\IJdPZIRSPRSOPUOjMIUO]OJRXPQ[PRSOPTQJRUVKRP_QKM]OJRXh

klmn��l�|�y}l����}�{|��ly��l�|�y}lxy����{
klmn��n�Pv̂QJPUOKOÎRPQ[PRSOPTQJRUVKRQUWXPJQRIKOPRSVRPRSOPbQUcPIXPUOVN\P[QUP[IJVLPIJX̂OKRIQJPVJNPVKKÔRVJKOPVJNPM̂QJP
UOKOÎRPQ[PVP[IJVLPĝ L̂IKVRIQJP[QUP�V\]OJRYPRSOPgUKSIROKRPZILLP̂UQ]̂ RL\P]VcOPXMKSPIJX̂OKRIQJhPbSOJPRSOPgUKSIROKRP[IJNXP
RSOPbQUcPVKKÔRVeLOPMJNOUPRSOPTQJRUVKRP_QKM]OJRXPVJNPRSOPTQJRUVKRP[MLL\P̂OU[QU]ONYPRSOPgUKSIROKRPZILLP̂UQ]̂ RL\P
IXXMOPVP[IJVLPTOURI[IKVROP[QUP�V\]OJRPXRVRIJdPRSVRPRQPRSOPeOXRPQ[PRSOPgUKSIROKRWXPcJQZLONdOYPIJ[QU]VRIQJPVJNPeOLIO[YPVJNP
QJPRSOPeVXIXPQ[PRSOPgUKSIROKRWXPQJ�XIROPsIXIRXPVJNPIJX̂OKRIQJXYPRSOPbQUcPSVXPeOOJPKQ]̂ LORONPIJPVKKQUNVJKOPZIRSPRSOP
TQJRUVKRP_QKM]OJRXPVJNPRSVRPRSOPOJRIUOPeVLVJKOP[QMJNPRQPeOPNMOPRSOPTQJRUVKRQUPVJNPJQRONPIJPRSOP[IJVLPTOURI[IKVROPIXPNMOP
VJNP̂V\VeLOhPuSOPgUKSIROKRWXP[IJVLPTOURI[IKVROP[QUP�V\]OJRPZILLPKQJXRIRMROPVP[MURSOUPUÔUOXOJRVRIQJPRSVRPKQJNIRIQJXPLIXRONP
IJPfOKRIQJP�h��h�PVXP̂UOKONOJRPRQPRSOPTQJRUVKRQUWXPeOIJdPOJRIRLONPRQP[IJVLP̂V\]OJRPSVsOPeOOJP[ML[ILLONh

klmn��n�P�OIRSOUP[IJVLP̂V\]OJRPJQUPVJ\PUO]VIJIJdPUORVIJONP̂OUKOJRVdOPXSVLLPeOKQ]OPNMOPMJRILPRSOPTQJRUVKRQUPXMe]IRXPRQP
RSOPgUKSIROKRP���PVJPV[[INVsIRPRSVRP̂V\UQLLXYPeILLXP[QUP]VROUIVLXPVJNPOjMÎ]OJRYPVJNPQRSOUPIJNOeRONJOXXPKQJJOKRONPZIRSP
RSOPbQUcP[QUPZSIKSPRSOP̀ZJOUPQUPRSOP̀ZJOUWXP̂UQ̂OUR\P]IdSRPeOPUOX̂QJXIeLOPQUPOJKM]eOUONP�LOXXPV]QMJRXPZIRSSOLNP
e\P̀ZJOU�PSVsOPeOOJP̂VINPQUPQRSOUZIXOPXVRIX[IONYP���PVPKOURI[IKVROPOsINOJKIJdPRSVRPIJXMUVJKOPUOjMIUONPe\PRSOPTQJRUVKRP
_QKM]OJRXPRQPUO]VIJPIJP[QUKOPV[ROUP[IJVLP̂V\]OJRPIXPKMUUOJRL\PIJPO[[OKRYP���PVPZUIRROJPXRVRO]OJRPRSVRPRSOPTQJRUVKRQUP
cJQZXPQ[PJQPUOVXQJPRSVRPRSOPIJXMUVJKOPZILLPJQRPeOPUOJOZVeLOPRQPKQsOUPRSOP̂OUIQNPUOjMIUONPe\PRSOPTQJRUVKRP_QKM]OJRXYP
���PKQJXOJRPQ[PXMUOR\YPI[PVJ\YPRQP[IJVLP̂V\]OJRYP���PNQKM]OJRVRIQJPQ[PVJ\PX̂OKIVLPZVUUVJRIOXYPXMKSPVXP]VJM[VKRMUOUXWP
ZVUUVJRIOXPQUPX̂OKI[IKPfMeKQJRUVKRQUPZVUUVJRIOXYPVJNP���PI[PUOjMIUONPe\PRSOP̀ZJOUYPQRSOUPNVRVPOXRVeLIXSIJdP̂V\]OJRPQUP
XVRIX[VKRIQJPQ[PQeLIdVRIQJXYPXMKSPVXPUOKOÎRXPVJNPUOLOVXOXPVJNPZVIsOUXPQ[PLIOJXYPKLVI]XYPXOKMUIR\PIJROUOXRXYPQUP
OJKM]eUVJKOXPVUIXIJdPQMRPQ[PRSOPTQJRUVKRYPRQPRSOPOrROJRPVJNPIJPXMKSP[QU]PVXP]V\PeOPNOXIdJVRONPe\PRSOP̀ZJOUhPi[PVP
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IJKLMNOPQLOMPRPSTJUSUROMRTJPNVUWRQRPSXSQUSRMPRYQVZSPRPS[JVPS\RK]ROWSR̂YNSP_ROWSR̀MNOPQLOMPRaQ]RTJPNVUWRQRKMN\R
UQOVUTQLOMP]ROMROWSR̂YNSPROMRVN\SaNVT]ROWSR̂YNSPRQbQVNUORUJLWRXVSN_RLXQVa_RUSLJPVO]RVNOSPSUO_RMPRSNLJaKPQNLScRdTRQRXVSN_R
LXQVa_RUSLJPVO]RVNOSPSUO_RMPRSNLJaKPQNLSRPSaQVNURJNUQOVUTVS\RQTOSPReQ]aSNOURQPSRaQ\S_ROWSR̀MNOPQLOMPRUWQXXRPSTJN\ROMR
OWSR̂YNSPRQXXRaMNS]ROWQOROWSR̂YNSPRaQ]RKSRLMaeSXXS\ROMReQ]RVNR\VULWQPbVNbROWSRXVSN_RLXQVa_RUSLJPVO]RVNOSPSUO_RMPR
SNLJaKPQNLS_RVNLXJ\VNbRQXXRLMUOURQN\RPSQUMNQKXSRQOOMPNS]UfRTSSUc

ghijkljmRdT_RQTOSPRIJKUOQNOVQXR̀MaeXSOVMNRMTROWSRnMPo_RTVNQXRLMaeXSOVMNROWSPSMTRVURaQOSPVQXX]R\SXQ]S\ROWPMJbWRNMRTQJXOR
MTROWSR̀MNOPQLOMPRMPRK]RVUUJQNLSRMTR̀WQNbSR̂P\SPURQTTSLOVNbRTVNQXRLMaeXSOVMN_RQN\ROWSRpPLWVOSLORUMRLMNTVPaU_ROWSR
ŶNSPRUWQXX_RJeMNRQeeXVLQOVMNRK]ROWSR̀MNOPQLOMPRQN\RLSPOVTVLQOVMNRK]ROWSRpPLWVOSLO_RQN\RYVOWMJOROSPaVNQOVNbROWSR
M̀NOPQLO_RaQoSReQ]aSNORMTROWSRKQXQNLSR\JSRTMPROWQOReMPOVMNRMTROWSRnMPoRTJXX]RLMaeXSOS\_RLMPPSLOS\_RQN\RQLLSeOS\cRdTR
OWSRPSaQVNVNbRKQXQNLSRTMPRnMPoRNMORTJXX]RLMaeXSOS\RMPRLMPPSLOS\RVURXSUUROWQNRPSOQVNQbSRUOVeJXQOS\RVNROWSR̀MNOPQLOR
qMLJaSNOU_RQN\RVTRKMN\URWQZSRKSSNRTJPNVUWS\_ROWSRYPVOOSNRLMNUSNORMTROWSRUJPSO]ROMReQ]aSNORMTROWSRKQXQNLSR\JSRTMPROWQOR
eMPOVMNRMTROWSRnMPoRTJXX]RLMaeXSOS\RQN\RQLLSeOS\RUWQXXRKSRUJKaVOOS\RK]ROWSR̀MNOPQLOMPROMROWSRpPLWVOSLORePVMPROMR
LSPOVTVLQOVMNRMTRUJLWReQ]aSNOcRIJLWReQ]aSNORUWQXXRKSRaQ\SRJN\SPROSPaURQN\RLMN\VOVMNURbMZSPNVNbRTVNQXReQ]aSNO_R
SrLSeOROWQORVORUWQXXRNMORLMNUOVOJOSRQRYQVZSPRMTR̀XQVaUc

ghijkljsRtWSRaQoVNbRMTRTVNQXReQ]aSNORUWQXXRLMNUOVOJOSRQRYQVZSPRMTR̀XQVaURK]ROWSR̂YNSPRSrLSeOROWMUSRQPVUVNbRTPMa
jk XVSNU_R̀XQVaU_RUSLJPVO]RVNOSPSUOU_RMPRSNLJaKPQNLSURQPVUVNbRMJORMTROWSR̀MNOPQLORQN\RJNUSOOXS\u
jv TQVXJPSRMTROWSRnMPoROMRLMaeX]RYVOWROWSRPS[JVPSaSNOURMTROWSR̀MNOPQLORqMLJaSNOUuR
jm OSPaURMTRUeSLVQXRYQPPQNOVSURPS[JVPS\RK]ROWSR̀MNOPQLORqMLJaSNOUuRMP
js QJ\VOUReSPTMPaS\RK]ROWSR̂YNSP_RVTReSPaVOOS\RK]ROWSR̀MNOPQLORqMLJaSNOU_RQTOSPRTVNQXReQ]aSNOc

ghijkljwRpLLSeOQNLSRMTRTVNQXReQ]aSNORK]ROWSR̀MNOPQLOMP_RQRIJKLMNOPQLOMP_RMPRQRUJeeXVSP_RUWQXXRLMNUOVOJOSRQRYQVZSPRMTR
LXQVaURK]ROWQOReQ]SSRSrLSeOROWMUSRePSZVMJUX]RaQ\SRVNRYPVOVNbRQN\RV\SNOVTVS\RK]ROWQOReQ]SSRQURJNUSOOXS\RQOROWSROVaSRMTR
TVNQXRpeeXVLQOVMNRTMPRxQ]aSNOc

yz{|}~�hklhhh�z�{�}{|��h��h��z����hy��h�z���z{�
ghkljkh������h�����������h���h��������
tWSR̀MNOPQLOMPRUWQXXRKSRPSUeMNUVKXSRTMPRVNVOVQOVNb_RaQVNOQVNVNb_RQN\RUJeSPZVUVNbRQXXRUQTSO]RePSLQJOVMNURQN\RePMbPQaURVNR
LMNNSLOVMNRYVOWROWSReSPTMPaQNLSRMTROWSR̀MNOPQLOc

ghkljvh������h��h�������h���h��������
ghkljvjkRtWSR̀MNOPQLOMPRUWQXXROQoSRPSQUMNQKXSRePSLQJOVMNURTMPRUQTSO]RMT_RQN\RUWQXXRePMZV\SRPSQUMNQKXSRePMOSLOVMNROMR
ePSZSNOR\QaQbS_RVN�JP]_RMPRXMUUROM

jk SaeXM]SSURMNROWSRnMPoRQN\RMOWSPReSPUMNURYWMRaQ]RKSRQTTSLOS\ROWSPSK]u
jv OWSRnMPoRQN\RaQOSPVQXURQN\RS[JVeaSNOROMRKSRVNLMPeMPQOS\ROWSPSVN_RYWSOWSPRVNRUOMPQbSRMNRMPRMTTROWSRUVOS_R

JN\SPRLQPS_RLJUOM\]_RMPRLMNOPMXRMTROWSR̀MNOPQLOMP_RQRIJKLMNOPQLOMP_RMPRQRIJK�UJKLMNOPQLOMPuRQN\
jm MOWSPRePMeSPO]RQOROWSRUVOSRMPRQ\�QLSNOROWSPSOM_RUJLWRQUROPSSU_RUWPJKU_RXQYNU_RYQXoU_ReQZSaSNOU_RPMQ\YQ]U_R

UOPJLOJPSU_RQN\RJOVXVOVSURNMOR\SUVbNQOS\RTMPRPSaMZQX_RPSXMLQOVMN_RMPRPSeXQLSaSNORVNROWSRLMJPUSRMTR
LMNUOPJLOVMNc

ghkljvjvRtWSR̀MNOPQLOMPRUWQXXRLMaeX]RYVOW_RQN\RbVZSRNMOVLSURPS[JVPS\RK]RQeeXVLQKXSRXQYU_RUOQOJOSU_RMP\VNQNLSU_RLM\SU_R
PJXSURQN\RPSbJXQOVMNU_RQN\RXQYTJXRMP\SPURMTReJKXVLRQJOWMPVOVSU_RKSQPVNbRMNRUQTSO]RMTReSPUMNURMPRePMeSPO]RMPROWSVPR
ePMOSLOVMNRTPMaR\QaQbS_RVN�JP]_RMPRXMUUc

ghkljvjmRtWSR̀MNOPQLOMPRUWQXXRVaeXSaSNO_RSPSLO_RQN\RaQVNOQVN_RQURPS[JVPS\RK]RSrVUOVNbRLMN\VOVMNURQN\ReSPTMPaQNLSRMTR
OWSR̀MNOPQLO_RPSQUMNQKXSRUQTSbJQP\URTMPRUQTSO]RQN\RePMOSLOVMN_RVNLXJ\VNbReMUOVNbR\QNbSPRUVbNURQN\RMOWSPRYQPNVNbUR
QbQVNUORWQ�QP\UuRePMaJXbQOVNbRUQTSO]RPSbJXQOVMNUuRQN\RNMOVT]VNbROWSRMYNSPURQN\RJUSPURMTRQ\�QLSNORUVOSURQN\RJOVXVOVSURMTR
OWSRUQTSbJQP\Uc

ghkljvjsRnWSNRJUSRMPRUOMPQbSRMTRSreXMUVZSURMPRMOWSPRWQ�QP\MJURaQOSPVQXURMPRS[JVeaSNO_RMPRJNJUJQXRaSOWM\URQPSR
NSLSUUQP]RTMPRSrSLJOVMNRMTROWSRnMPo_ROWSR̀MNOPQLOMPRUWQXXRSrSPLVUSRJOaMUORLQPSRQN\RLQPP]RMNRUJLWRQLOVZVOVSURJN\SPR
UJeSPZVUVMNRMTRePMeSPX]R[JQXVTVS\ReSPUMNNSXc

ghkljvjwRtWSR̀MNOPQLOMPRUWQXXRePMaeOX]RPSaS\]R\QaQbSRQN\RXMUUR�MOWSPROWQNR\QaQbSRMPRXMUURVNUJPS\RJN\SPRePMeSPO]R
VNUJPQNLSRPS[JVPS\RK]ROWSR̀MNOPQLORqMLJaSNOU�ROMRePMeSPO]RPSTSPPS\ROMRVNRISLOVMNUR��c�c�c�RQN\R��c�c�c�RLQJUS\RVNR
YWMXSRMPRVNReQPORK]ROWSR̀MNOPQLOMP_RQRIJKLMNOPQLOMP_RQRIJK�UJKLMNOPQLOMP_RMPRQN]MNSR\VPSLOX]RMPRVN\VPSLOX]RSaeXM]S\RK]R



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�������(����&���%&�%�/(�
,�
+��������%����(�������
,����������(��+��(�&
������0%(���
&���&�%����1#�1���2+�
����3��3���#���&���4�&���5
�#��6�#"$���0������7����(�
���!3�#3���6 ��(��
��
,
����(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��$!�"��""F

GH

IJKLMNLOPQRSLMTLUKLIJKMJQLNMTLVPMWQLIXOWLOPQKLRIKLUQLYZIUYQLIJ[LNMTLVPZXPLOPQL\MJOTIXOMTLZWLTQW]MJWZUYQL̂J[QTL
_QXOZMJWL̀abcb̀bcLIJ[L̀abcb̀bdbLePQL\MJOTIXOMTLRIKLRIfQLIL\YIZRLNMTLOPQLXMWOLOMLTQRQ[KLOPQL[IRIgQLMTLYMWWLOMLOPQL
QhOQJOLŴXPL[IRIgQLMTLYMWWLZWLIOOTZÛOIUYQLOMLIXOWLMTLMRZWWZMJWLMNLOPQLiVJQTLMTLjTXPZOQXOLMTLIJKMJQL[ZTQXOYKLMTL
ZJ[ZTQXOYKLQR]YMKQ[LUKLQZOPQTLMNLOPQRSLMTLUKLIJKMJQLNMTLVPMWQLIXOWLQZOPQTLMNLOPQRLRIKLUQLYZIUYQSLIJ[LJMOLIOOTZÛOIUYQLOML
OPQLNÎYOLMTLJQgYZgQJXQLMNLOPQL\MJOTIXOMTbLePQLNMTQgMZJgLMUYZgIOZMJWLMNLOPQL\MJOTIXOMTLITQLZJLI[[ZOZMJLOMLOPQL
\MJOTIXOMTkWLMUYZgIOZMJWL̂J[QTL_QXOZMJLdb̀lb

mnopqrqsLePQL\MJOTIXOMTLWPIYYL[QWZgJIOQLILTQW]MJWZUYQLRQRUQTLMNLOPQL\MJOTIXOMTkWLMTgIJZtIOZMJLIOLOPQLWZOQLVPMWQL[̂OKL
WPIYYLUQLOPQL]TQuQJOZMJLMNLIXXZ[QJOWbLePZWL]QTWMJLWPIYYLUQLOPQL\MJOTIXOMTkWLŴ]QTZJOQJ[QJOL̂JYQWWLMOPQTVZWQL[QWZgJIOQ[L
UKLOPQL\MJOTIXOMTLZJLVTZOZJgLOMLOPQLiVJQTLIJ[LjTXPZOQXOb

mnopqrqvLePQL\MJOTIXOMTLWPIYYLJMOL]QTRZOLIJKL]ITOLMNLOPQLXMJWOT̂XOZMJLMTLWZOQLOMLUQLYMI[Q[LWMLIWLOMLXÎWQL[IRIgQLMTL
XTQIOQLIJL̂JWINQLXMJ[ZOZMJb

mnopqrqwnxyz{|}n~|n������n�~n��|�~yn~|n�|~��|�}
�NLQZOPQTL]ITOKLŴNNQTWLZJ�̂TKLMTL[IRIgQLOML]QTWMJLMTL]TM]QTOKLUQXÎWQLMNLIJLIXOLMTLMRZWWZMJLMNLOPQLMOPQTL]ITOKSLMTLMNL
MOPQTWLNMTLVPMWQLIXOWLŴXPL]ITOKLZWLYQgIYYKLTQW]MJWZUYQSLJMOZXQLMNLOPQLZJ�̂TKLMTL[IRIgQSLVPQOPQTLMTLJMOLZJŴTQ[SLWPIYYLUQL
gZuQJLOMLOPQLMOPQTL]ITOKLVZOPZJLILTQIWMJIUYQLOZRQLJMOLQhXQQ[ZJgLc̀L[IKWLINOQTL[ZWXMuQTKbLePQLJMOZXQLWPIYYL]TMuZ[QL
ŴNNZXZQJOL[QOIZYLOMLQJIUYQLOPQLMOPQTL]ITOKLOMLZJuQWOZgIOQLOPQLRIOOQTb

mnopq�n����|�~{�n����|����n�y�n�{����y���
mnopq�qoLePQL\MJOTIXOMTLZWLTQW]MJWZUYQLNMTLXMR]YZIJXQLVZOPLIJKLTQ�̂ZTQRQJOWLZJXŶ[Q[LZJLOPQL\MJOTIXOL�MX̂RQJOWL
TQgIT[ZJgLPItIT[M̂WLRIOQTZIYWLMTLŴUWOIJXQWbL�NLOPQL\MJOTIXOMTLQJXM̂JOQTWLILPItIT[M̂WLRIOQTZIYLMTLŴUWOIJXQLJMOL
I[[TQWWQ[LZJLOPQL\MJOTIXOL�MX̂RQJOWLIJ[LZNLTQIWMJIUYQL]TQXÎOZMJWLVZYYLUQLZJI[Q�̂IOQLOML]TQuQJOLNMTQWQQIUYQLUM[ZYKL
ZJ�̂TKLMTL[QIOPLOML]QTWMJWLTQŴYOZJgLNTMRLILRIOQTZIYLMTLŴUWOIJXQSLZJXŶ[ZJgLÛOLJMOLYZRZOQ[LOMLIWUQWOMWLMTL
]MYKXPYMTZJIOQ[LUZ]PQJKYL��\��SLQJXM̂JOQTQ[LMJLOPQLWZOQLUKLOPQL\MJOTIXOMTSLOPQL\MJOTIXOMTLWPIYYSL̂]MJLTQXMgJZtZJgLOPQL
XMJ[ZOZMJSLZRRQ[ZIOQYKLWOM]L�MTfLZJLOPQLINNQXOQ[LITQILIJ[LJMOZNKLOPQLiVJQTLIJ[LjTXPZOQXOLMNLOPQLXMJ[ZOZMJb

mnopq�qrL�]MJLTQXQZ]OLMNLOPQL\MJOTIXOMTkWLJMOZXQSLOPQLiVJQTLWPIYYLMUOIZJLOPQLWQTuZXQWLMNLILYZXQJWQ[LYIUMTIOMTKLOMLuQTZNKL
OPQL]TQWQJXQLMTLIUWQJXQLMNLOPQLRIOQTZIYLMTLŴUWOIJXQLTQ]MTOQ[LUKLOPQL\MJOTIXOMTLIJ[SLZJLOPQLQuQJOLŴXPLRIOQTZIYLMTL
ŴUWOIJXQLZWLNM̂J[LOMLUQL]TQWQJOSLOMLXÎWQLZOLOMLUQLTQJ[QTQ[LPITRYQWWbL�JYQWWLMOPQTVZWQLTQ�̂ZTQ[LUKLOPQL\MJOTIXOL
�MX̂RQJOWSLOPQLiVJQTLWPIYYLN̂TJZWPLZJLVTZOZJgLOMLOPQL\MJOTIXOMTLIJ[LjTXPZOQXOLOPQLJIRQWLIJ[L�̂IYZNZXIOZMJWLMNL]QTWMJWL
MTLQJOZOZQWLVPMLITQLOML]QTNMTRLOQWOWLuQTZNKZJgLOPQL]TQWQJXQLMTLIUWQJXQLMNLOPQLRIOQTZIYLMTLŴUWOIJXQLMTLVPMLITQLOML
]QTNMTRLOPQLOIWfLMNLTQRMuIYLMTLWINQLXMJOIZJRQJOLMNLOPQLRIOQTZIYLMTLŴUWOIJXQbLePQL\MJOTIXOMTLIJ[LOPQLjTXPZOQXOLVZYYL
]TMR]OYKLTQ]YKLOMLOPQLiVJQTLZJLVTZOZJgLWOIOZJgLVPQOPQTLMTLJMOLQZOPQTLPIWLTQIWMJIUYQLMU�QXOZMJLOMLOPQL]QTWMJWLMTLQJOZOZQWL
]TM]MWQ[LUKLOPQLiVJQTbL�NLQZOPQTLOPQL\MJOTIXOMTLMTLjTXPZOQXOLPIWLIJLMU�QXOZMJLOMLIL]QTWMJLMTLQJOZOKL]TM]MWQ[LUKLOPQL
iVJQTSLOPQLiVJQTLWPIYYL]TM]MWQLIJMOPQTLOMLVPMRLOPQL\MJOTIXOMTLIJ[LOPQLjTXPZOQXOLPIuQLJMLTQIWMJIUYQLMU�QXOZMJbL
�PQJLOPQLRIOQTZIYLMTLŴUWOIJXQLPIWLUQQJLTQJ[QTQ[LPITRYQWWSL�MTfLZJLOPQLINNQXOQ[LITQILWPIYYLTQŴRQL̂]MJLVTZOOQJL
IgTQQRQJOLMNLOPQLiVJQTLIJ[L\MJOTIXOMTbL�KL\PIJgQLiT[QTSLOPQL\MJOTIXOLeZRQLWPIYYLUQLQhOQJ[Q[LI]]TM]TZIOQYKLIJ[LOPQL
\MJOTIXOL_̂RLWPIYYLUQLZJXTQIWQ[LUKLOPQLIRM̂JOLMNLOPQL\MJOTIXOMTkWLTQIWMJIUYQLI[[ZOZMJIYLXMWOWLMNLWP̂O[MVJSL[QYIKSLIJ[L
WOITO�̂]b

mnopq�q�LeMLOPQLN̂YYQWOLQhOQJOL]QTRZOOQ[LUKLYIVSLOPQLiVJQTLWPIYYLZJ[QRJZNKLIJ[LPMY[LPITRYQWWLOPQL\MJOTIXOMTSL
_̂UXMJOTIXOMTWSLjTXPZOQXOSLjTXPZOQXOkWLXMJŴYOIJOWSLIJ[LIgQJOWLIJ[LQR]YMKQQWLMNLIJKLMNLOPQRLNTMRLIJ[LIgIZJWOLXYIZRWSL
[IRIgQWSLYMWWQWSLIJ[LQh]QJWQWSLZJXŶ[ZJgLÛOLJMOLYZRZOQ[LOMLIOOMTJQKWkLNQQWSLITZWZJgLM̂OLMNLMTLTQŴYOZJgLNTMRL
]QTNMTRIJXQLMNLOPQL�MTfLZJLOPQLINNQXOQ[LITQILZNLZJLNIXOLOPQLRIOQTZIYLMTLŴUWOIJXQL]TQWQJOWLOPQLTZWfLMNLUM[ZYKLZJ�̂TKLMTL
[QIOPLIWL[QWXTZUQ[LZJL_QXOZMJL̀abdb̀LIJ[LPIWLJMOLUQQJLTQJ[QTQ[LPITRYQWWSL]TMuZ[Q[LOPIOLŴXPLXYIZRSL[IRIgQSLYMWWSLMTL
Qh]QJWQLZWLIOOTZÛOIUYQLOMLUM[ZYKLZJ�̂TKSLWZXfJQWWSL[ZWQIWQLMTL[QIOPSLMTLOMLZJ�̂TKLOMLMTL[QWOT̂XOZMJLMNLOIJgZUYQL]TM]QTOKL
�MOPQTLOPIJLOPQL�MTfLZOWQYN�SLQhXQ]OLOMLOPQLQhOQJOLOPIOLŴXPL[IRIgQSLYMWWSLMTLQh]QJWQLZWL[̂QLOMLOPQLNÎYOLMTLJQgYZgQJXQLMNL
OPQL]ITOKLWQQfZJgLZJ[QRJZOKb

mnopq�q�LePQLiVJQTLWPIYYLJMOLUQLTQW]MJWZUYQL̂J[QTLOPZWL_QXOZMJL̀abdLNMTLPItIT[M̂WLRIOQTZIYWLMTLŴUWOIJXQWLOPQL
\MJOTIXOMTLUTZJgWLOMLOPQLWZOQL̂JYQWWLŴXPLRIOQTZIYWLMTLŴUWOIJXQWLITQLTQ�̂ZTQ[LUKLOPQL\MJOTIXOL�MX̂RQJOWbLePQLiVJQTL
WPIYYLUQLTQW]MJWZUYQLNMTLPItIT[M̂WLRIOQTZIYWLMTLŴUWOIJXQWLTQ�̂ZTQ[LUKLOPQL\MJOTIXOL�MX̂RQJOWSLQhXQ]OLOMLOPQLQhOQJOLMNL
OPQL\MJOTIXOMTkWLNÎYOLMTLJQgYZgQJXQLZJLOPQL̂WQLIJ[LPIJ[YZJgLMNLŴXPLRIOQTZIYWLMTLŴUWOIJXQWb
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IJKLMNMOPQRSPTUVWXYZWUXP[RY\\PXS]̂_̀X[SPWRSPabVSXPcUXPWRSPZU[WPYVdPSefSV[SPWRSPabVSXP]VZ̀X[PghiPcUXPXŜSd]YW]UVPUcP
RYjYXdÙ[P̂YWSX]Y\[PUXP[̀_[WYVZS[PWRSPTUVWXYZWUXP_X]Vk[PWUPWRSP[]WSPYVdPVSk\]kSVW\lPRYVd\S[mPUXPgniPbRSXSPWRSP
TUVWXYZWUXPcY]\[PWUPfSXcUX̂P]W[PU_\]kYW]UV[P̀VdSXPoSZW]UVPhpqrqhmPSeZSfWPWUPWRSPSeWSVWPWRYWPWRSPZU[WPYVdPSefSV[SPYXSPd̀SP
WUPWRSPabVSXs[PcỲ\WPUXPVSk\]kSVZSq

IJKLMNMtPucmPb]WRÙWPVSk\]kSVZSPUVPWRSPfYXWPUcPWRSPTUVWXYZWUXmPWRSPTUVWXYZWUXP][PRS\dP\]Y_\SP_lPYPkUvSXV̂ SVWPYkSVZlPcUXP
WRSPZU[WPUcPXŜSd]YW]UVPUcPYPRYjYXdÙ[P̂YWSX]Y\PUXP[̀_[WYVZSP[U\S\lP_lPXSY[UVPUcPfSXcUX̂]VkPwUXxPY[PXSỳ]XSdP_lPWRSP
TUVWXYZWPzUZ̀ ŜVW[mPWRSPabVSXP[RY\\PXS]̂_̀X[SPWRSPTUVWXYZWUXPcUXPY\\PZU[WPYVdPSefSV[SPWRSXS_lP]VZ̀XXSdq

IJKLM{J|}~��~���~�
uVPYVPŜSXkSVZlPYccSZW]VkP[YcSWlPUcPfSX[UV[PUXPfXUfSXWlmPWRSPTUVWXYZWUXP[RY\\PYZWmPYWPWRSPTUVWXYZWUXs[Pd][ZXSW]UVmPWUP
fXSvSVWPWRXSYWSVSdPdŶYkSmP]V�̀XlmPUXP\U[[qP�dd]W]UVY\PZÛ fSV[YW]UVPUXPSeWSV[]UVPUcPW]̂SPZ\Y]̂SdP_lPWRSPTUVWXYZWUXPUVP
YZZÙVWPUcPYVPŜSXkSVZlP[RY\\P_SPdSWSX̂]VSdPY[PfXUv]dSdP]VP�XW]Z\SPh�PYVdP�XW]Z\SP�q

������|JKKJJJ��������|J���J�����
IJKKMKJ������������J��������~J���J�����
IJKKMKMKPQRSPTUVWXYZWUXP[RY\\Pf̀XZRY[SPYVdP̂Y]VWY]VP]V[̀XYVZSPUcPWRSPWlfS[PYVdP\]̂]W[PUcP\]Y_]\]WlmPZUVWY]V]VkPWRSP
SVdUX[ŜSVW[mPYVdP[̀_�SZWPWUPWRSPWSX̂[PYVdPZUVd]W]UV[mPY[PdS[ZX]_SdP]VPWRSP�kXSŜSVWPUXPS\[SbRSXSP]VPWRSPTUVWXYZWP
zUZ̀ ŜVW[qPQRSPTUVWXYZWUXP[RY\\Pf̀XZRY[SPYVdP̂Y]VWY]VPWRSPXSỳ]XSdP]V[̀XYVZSPcXÛ PYVP]V[̀XYVZSPZÛ fYVlPUXP
]V[̀XYVZSPZÛ fYV]S[P\Ybc̀\\lPỲWRUX]jSdPWUP][[̀SP]V[̀XYVZSP]VPWRSP�̀X][d]ZW]UVPbRSXSPWRSP�XU�SZWP][P\UZYWSdqPQRSP
abVSXmP�XZR]WSZWmPYVdP�XZR]WSZWs[PZUV[̀\WYVW[P[RY\\P_SPVŶSdPY[PYdd]W]UVY\P]V[̀XSd[P̀VdSXPWRSPTUVWXYZWUXs[P
ZÛ ŜXZ]Y\PkSVSXY\P\]Y_]\]WlPfU\]ZlPUXPY[PUWRSXb][SPdS[ZX]_SdP]VPWRSPTUVWXYZWPzUZ̀ ŜVW[q

�ScUXSPYVlPTUVWXYZWP[RY\\P_SP_]Vd]VkPUXPU_\]kYWUXlP̀fUVPWRSPQUbVP�UYXdPUXP�]\\YkSP�UYXdmPSYZRPTUVWXYZWUXP[RY\\Pc]\SP
b]WRPWRSPQUbVP�UYXdPUXP�]\\YkSP�UYXdP[YW][cYZWUXlPSv]dSVZSPWRYWP]WP][PZYXXl]VkPWRSPvYX]Ù[PWlfS[PUcP]V[̀XYVZSPRSXSYcWSXP
[SWPcUXWRPb]WRPWRSP\]̂]W[PUcP\]Y_]\]WlP]Vd]ZYWSdq
�qQRSPTUVWXYZWUXPYkXSS[PWRYWP]WPb]\\P]VdŜV]clPYVdP[YvSPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSPUcP�YXX][UVPRYX̂\S[[P
cXÛ PY\\PZ\Y]̂[PkXUb]VkPÙWPUcPWRSPdŜYVd[PUcPWRSPò_ZUVWXYZWUX[mP\Y_UXSX[mPbUXx̂ SVmP̂SZRYV]Z[mP̂YWSX]Y\P
ŜVPYVdPc̀XV][RSX[PUcP[̀ff\]S[PYVdPSỳ]f̂ SVWq

QRSPTUVWXYZWUXP[RY\\Pc̀XV][RP[YW][cYZWUXlPSv]dSVZSPWRYWPY\\PU_\]kYW]UV[PUcPWRSPVYẀXSPRSXS]VPdS[ZX]_SdPRYvSP_SSVP
d][ZRYXkSdPYVdPbY]vSdqPPucPWRSPTUVWXYZWUXPcY]\[PWUPdUP[UmPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSPUcP�YXX][UVP̂YlmPYcWSXP
RYv]VkP[SXvSdPbX]WWSVPVUW]ZSPUVP[Y]dPTUVWXYZWUXmPS]WRSXPfYlPWRSP̀VfY]dP_]\\[PUcPbR]ZRPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSP
UcP�YXX][UVPRY[PbX]WWSVPVUW]ZSmPdSd̀ZWPUXPb]WRRU\dPcXÛ PWRSPTUVWXYZWUXs[P̀VfY]dPZÛ fSV[YW]UVPYP[̀ P̂UcP̂UVSlP
dSŜSdPXSY[UVY_\lP[̀cc]Z]SVWPWUPfYlPYVlPYVdPY\\P[̀ZRP\Ybc̀\PZ\Y]̂[mP̀VW]\P[YW][cYZWUXlPSv]dSVZSP][Pc̀XV][RSdPWRYWPY\\P
\]Y_]\]W]S[PRYvSP_SSVPc̀\\lPd][ZRYXkSdmPbRSXS̀fUVPfYl̂ SVW[PWUPWRSPTUVWXYZWUXP[RY\\P_SPXS[̀ ŜdP]VPYZZUXdYVZSPb]WRPWRSP
WSX̂[PUcPWR][PTUVWXYZWqPPuVPVUPSvSVWP[RY\\PWRSPfXUv][]UV[PUcPWR][PTUVWXYZWP_SPZUV[WX̀SdPWUP]̂fU[SPYVlPU_\]kYW]UV[P̀fUVP
WRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSPUcP�YXX][UVPWUPWRSPTUVWXYZWUXmPYVdPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSPUcP�YXX][UVP
[RY\\PVUWP_SP\]Y_\SPWUPWRSPTUVWXYZWUXPcUXPYVlP[̀ZRPfYl̂ SVWP̂YdSP]VPkUUdPcY]WRq

�quVPVUPSvSVWP[RY\\PWRSPc]VY\PfYl̂ SVWPUcPWRSPTUVWXYZWUXPVUXPYVlPfYXWPUcPWRSPXSWY]VSdPfSXZSVWYkSP_SPd̀SPYVdP
fYlY_\SP̀VW]\PWRSPTUVWXYZWUXP[RY\\PdS\]vSXPWUPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSPUcP�YXX][UVmPYPZÛ f\SWSPXS\SY[SP
YVdPd][ZRYXkSPUcPY\\P\]SV[PYX][]VkPÙWPUcPWR][PTUVWXYZWmPXSZS]fW[P[RUb]VkPfYl̂ SVWP]VPc̀\\PWUPY\\Pò_ZUVWXYZWUX[P
YVdP̂YWSX]Y\P̂SVPYVdPYVPYcc]dYv]WPWRYWP[UPcYXPY[PRSPRY[PxVUb\SdkSPUXP]VcUX̂YW]UVmPWRSPXS\SY[SPYVdPXSZS]fW[P
]VZ\̀dSPY\\PWRSP\Y_UXPYVdP̂YWSX]Y\PcUXPbR]ZRPYP\]SVPZÙ\dP_SPc]\SdqPPQRSPTUVWXYZWUXP̂YlmP]cPYVlPò_ZUVWXYZWUXP
XSc̀[S[PWUPc̀XV][RPYPXS\SY[SPUXPXSZS]fWP]VPc̀\\mPc̀XV][RPYP_UVdP[YW][cYZWUXlPWUPWRSPQUbVPUcP�YXX][UVPYVdP�]\\YkSP
UcP�YXX][UVPWUP]VdŜV]clPR]̂PYkY]V[WPYVlP\]SVmPYVdPWUPd][ZRYXkSPYVlP\]SVPWRYWPRY[P_SSVPc]\SdqPPucPYVlP\]SVP
XŜY]V[P̀V[YW][c]SdPYcWSXPY\\PfYl̂ SVW[PYXSP̂YdSmPWRSPTUVWXYZWUXP[RY\\PXSc̀VdPWUPWRSPQUbVPUcP�YXX][UVPYVdP
�]\\YkSPUcP�YXX][UVPY\\P̂UV]S[PWRYWPWRSP\YWWSXP̂YlP_SPZÛ fS\\SdPWUPfYlP]VPd][ZRYXk]VkP[̀ZRPYP\]SVmP]VZ\̀d]VkPY\\P
ZU[W[PYVdPYPXSY[UVY_\SPYWWUXVSls[PcSSq

�SVSXY\PP
  �\\PZSXW]c]ZYWS[P̂ [̀WP]VZ\̀dSPfU\]ZlPV̀ _̂SX[qP
  QRSPfU\]ZlP̂ [̀WP_SP]VPSccSZWPcUXPYWP\SY[WPhPgUVSiPlSYXmPWRSPfSX]UdP]VZ\̀dS[PWRSPW]̂SPcUXPbUXx¡fSXcUX̂YVZSq
  �\\PZSXW]c]ZYWS[P̂ [̀WP]VZ\̀dSPYPdS[ZX]fW]UVPUcPUfSXYW]UV[PYVdP\UZYW]UVg[iq

¢]Y_]\]WlPuV[̀XYVZSPg�ZZUXdPn�i
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I JKKLMLNOPQRSOTUVWKRXUTMROPXWRMYWRZ[N\ORN]R̂PVVLTNOZRPOKRZ_LQQP̀WRN]R̂PVVLTNOZa
I JQQRLOTUVWVTRXUTMRbWRQLcWOTWKRMNRKNRbUTLOWTTRLORMYWRdMPMWRN]ReW\RfNVg
I [YWRcPOcWQQPMLNORhWVLNKRXUTMRbWRPMRQWPTMRijRKPkTZRONMLcWRbkRlWVML]LWKRmPLQRnRoWMUVORoWcWLhMRoWpUWTMWKa

[YWRqWTcVLhMLNORN]RrhWVPMLNOTstNcPMLNOTs_WYLcQWTRTYNUQKRVWPKRPTR]NQQN\Tu

I v[YWR[N\ORN]R̂PVVLTNORPOKRMYWR_LQQP̀WRN]R̂PVVLTNOwRxyzqRJVcYLMWcMTwR{lwRPOKRPQQRN]RMYWRJVcYLMWcMZTR
lNOTUQMPOMTRPOKRdUbcNOTUQMPOMTRPVWRLOcQUKWKRPOKRXUTMRbWROPXWKRPTRJKKLMLNOPQRSOTUVWKTaRR[YWRSOTUVWVR
XUTMRbWRQLcWOTWKRMNRKNRbUTLOWTTRLORMYWRdMPMWRN]ReW\RfNVgaR[YWRcPOcWQQPMLNORhWVLNKRXUTMRbWRPMRQWPTMRijR
KPkTZRONMLcWRbkRlWVML]LWKRmPLQR|RoWMUVORoWcWLhMRoWpUWTMWKavRR

I [YWRKWTcVLhMLNORTWcMLNORXUTMRPQTNRLOcQUKWRPRThWcL]LcRPOKRKWMPLQWKRKWTcVLhMLNORN]RMYWRNhWVPMLNORPOKR
QNcPMLNORN]R\NVgR}LaWaRXPTNOVkR\NVgRnRjR̂PVVLTNORJ~WRNVRXPTNOVkR\NVgR|RPTRThWcL]LWKRNOR{r�R

lWVML]LcPMWR̂NQKWVR|RXUTMRQLTMRMYWR[N\ORN]R̂PVVLTNORPOKR_LQQP̀WRN]R̂PVVLTNORPTRTYN\ORbWQN\u
[N\ORN]R̂PVVLTNO
_LQQP̀WRN]R̂PVVLTNO
iR̂WLOWXPOR{QPcW
P̂VVLTNOwRefRi�j��

tLXLMTRXUTMRXWWMRNVRW�cWWKRMYWR]NQQN\LÒu
I yWOWVPQRtLPbLQLMkR�iw���w����R{VNhWVMkwRj��gsj��gwR�NKLQkR|R��w���w���R|RJ̀ V̀ẀPMW�R
I JUMNRtLPbLQLMkRXUTMRbWRPMRQWPTMR�iw���w���

�NVgWVZTRlNXhWOTPMLNOR}l|i�ja��RPOKRqLTPbLQLMkR�WOW]LMTR}q�Ri��ai�
I �NVgWVZTRlNXhWOTPMLNORPOKRefdRqLTPbLQLMkR�WOW]LMTRtP\R}q�t�RPTRVWpULVWKRbkReW\RfNVgRdMPMWa
I dWhPVPMWRcWVML]LcPMWTRXUTMRbWRTUbXLMMWKR]NVR�NVgWVZTRlNXhWOTPMLNORPOKRqLTPbLQLMkaRR{QWPTWRQLTMu

[N\ORN]R̂PVVLTNO
_LQQP̀WRN]R̂PVVLTNO
iR̂WLOWXPOR{QPcW
P̂VVLTNOwRefRi�j��

I S]RW�WXhMR]VNXR�NVgWVTRlNXhWOTPMLNOsqLTPbLQLMkR�WOW]LMTwRhQWPTWRhVN~LKWR]NVXRl�|���aR

[YWR]NQQN\LÒRSOKWXOL]LcPMLNORJ̀VWWXWOMRTYPQQRbWwRPOKRLTRYWVWbkRPRhVN~LTLNORN]RMYWRlNOMVPcMu
v[YWRlNOMVPcMNVRP̀VWWTRMNRhVNMWcMwRKW]WOKwRLOKWXOL]kRPOKRYNQKRMYWR[N\ORN]R̂PVVLTNORPOKRMYWR_LQQP̀WRN]R
P̂VVLTNOwRMYWLVRN]]LcWVTwRP̀WOMTRPOKRWXhQNkWWTwR]VWWRPOKRYPVXQWTTR]VNXRPOKRP̀PLOTMRPOkRPOKRPQQRQNTTWTwR
hWOPQMLWTwRKPXP̀WTwRTWMMQWXWOMTwRcNTMTwRcYPV̀WTwRhVN]WTTLNOPQR]WWTRNVRNMYWVRW�hWOTWTRNVRQLPbLQLMLWTRN]RW~WVkRgLOKR
POKRcYPVPcMWVRPVLTLÒRNUMRN]RNVRVWQPMLÒRMNRPOkRPOKRPQQRcQPLXTwRQLWOTwRKWXPOKTwRNbQL̀PMLNOTwRPcMLNOTwRhVNcWWKLÒTR
NVRcPUTWTRN]RPcMLNORN]RW~WVkRgLOKRPOKRcYPVPcMWVRLORcNOOWcMLNOR\LMYRNVRPVLTLÒRKLVWcMQkRNVRLOKLVWcMQkRNUMRN]RMYLTR
P̀VWWXWOMRPOKsNVRMYWRhWV]NVXPOcWRYWVWN]aRR�LMYNUMRQLXLMLÒRMYWR̀WOWVPQLMkRN]RMYWR ]NVẀNLÒwRPOKRPQQR
TUcYRcQPLXTwRWMcawRVWQPMLÒRMNRhWVTNOPQRLO�UVkwRKWPMYwRKPXP̀WRMNRhVNhWVMkwRKW]WcMTRLORXPMWVLPQwR\NVgXPOTYLhwR
PcMUPQRNVRPQQẀWKRLO]VLÒWXWOMRN]RPOkRhPMWOMwRMVPKWXPVgwRcNhkVL̀YMR}NVRPhhQLcPMLNOR]NVRPOkRMYWVWN]�RNVRN]RPOkR
NMYWVRMPÒLbQWRNVRLOMPÒLbQWRhWVTNOPQRhVNhWVMkRNVRhVNhWVMkRVL̀YMwRNVRPOkRPQQẀWKR~LNQPMLNORN]RPOkRPhhQLcPbQWR
TMPMUMWwRNVKLOPOcWwRPKXLOLTMVPML~WRNVKWVwRVUQWRNVRVẀUQPMLNOwRNVRKWcVWWRN]RPOkRcNUVMRTYPQQRbWRLOcQUKWKRLORMYWR
LOKWXOLMkRYWVWUOKWVaRR[YWR�LKKWVR]UVMYWVRP̀VWWTRMNRLO~WTML̀PMWwRYPOKQWwRVWThNOKRMNwRhVN~LKWRKW]WOTWR]NVRPOKR
KW]WOKRPOkRTUcYRcQPLXTwRWMcaRPMRLMTRTNQWRW�hWOTWRPOKRP̀VWWTRMNRbWPVRPQQRNMYWVRcNTMTRPOKRW�hWOTWTRVWQPMWKRMYWVWMNwR
W~WORL]RLMR}cQPLXTwRWMca�RLTR̀VNUOKQWTTwR]PQTWRNVR]VPUKUQWOMaRRdUcYRLOKWXOL]LcPMLNORTYPQQRONMRbWRcNOTMVUWKRMNR
LOKWXOL]kRMYWR[N\ORN]R̂PVVLTNORPOKR_LQQP̀WRN]R̂PVVLTNOR]NVRKPXP̀WRPVLTLÒRNUMRN]RbNKLQkRLO�UVkRMNRhWVTNOTRNVR
KPXP̀WRMNRhVNhWVMkRcPUTWKRbkRNVRVWTUQMLÒR]VNXRMYWRTNQWROẀQL̀WOcWRN]RMYWR[N\ORN]R̂PVVLTNORPOKR_LQQP̀WRN]R
P̂VVLTNORNVRLMTRWXhQNkWWTav

[YWRTUccWTT]UQR�LKKWVRTYPQQRLOcQUKWRMYWRhVWXLUXRcNTMTRN]RMYWTWRhNQLcLWTRLORMYWR�LKRhVLcWRN]RMYWR\NVga

��������R[YWRlNOMVPcMNVRTYPQQRhVN~LKWRTUVWMkRbNOKTRN]RMYWRMkhWTwR]NVRTUcYRhWOPQRTUXTwRPOKRTUb�WcMRMNRTUcYRMWVXTRPOKR
cNOKLMLNOTRPTRVWpULVWKRbkRMYWRlNOMVPcMRqNcUXWOMTaR[YWRlNOMVPcMNVRTYPQQRhUVcYPTWRPOKRXPLOMPLORMYWRVWpULVWKRbNOKTR
]VNXRPRcNXhPOkRNVRcNXhPOLWTRQP\]UQQkRPUMYNVL�WKRMNRLTTUWRTUVWMkRbNOKTRLORMYWR�UVLTKLcMLNOR\YWVWRMYWR{VN�WcMRLTRQNcPMWKa
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HIJKLMNNJLLOMPKQRSSJTKURPPKQJKTJVMRTJSKWXKOMTYRLIKZJTOXT[\YNJK\YSK]\QXTK\YSK̂\WJTR\PKZ\_[JYWK̀MTJW_KaXYSLK
L\WRLO\NWXT_KWXKWIJKbcdefcgfhijjklcefiemfnkooipqfcgfhijjklcefOXTK\KLM[KJVM\PKWXKceqfrsemjqmftuvvwxf
yqjzqe{KXOKWIJK\[XMYWKXOKWIJK|XYWT\NW}K~M\T\YWJJRY~KO\RWIOMPK�JTOXT[\YNJK\YSKL\WRLO\NWXT_KNX[�PJWRXYKXOKWIJK
UXT�K\YSKOMTWIJTK~M\T\YWJJRY~KWIJK�\_[JYWKXOK\PPK̀MQNXYWT\NWXTL}KLM��PRJTL}K[\WJTR\PK[JY}KJWN�}KRYKNXYYJNWRXYK
URWIKUXT�K\PPKRYK\NNXTS\YNJKURWIKWIJKZP\YLK\YSK̀�JNRORN\WRXYLK\YSKRYKNX[�PR\YNJKURWIKWIJKWJT[LKXOKWIJK
|XYWT\NWK\WKWIJKWR[JKXOKWIJKLR~YRY~KXOKWIJK|XYWT\NW�KKHIJKQRSSJT�LK�kmf�cemfcjf�qj{kgkqmf�rqz�fcgfgk�qft�wxf
yqjzqe{fURPPKQJKTJWMTYJSK\WKWIJKWR[JKXOKWIJK|XYWT\NWKLR~YRY~�

�����������XYKWIJKTJVMJLWKXOK\Y_K�JTLXYKXTKJYWRW_K\��J\TRY~KWXKQJK\K�XWJYWR\PKQJYJORNR\T_KXOKQXYSLKNX�JTRY~K�\_[JYWKXOK
XQPR~\WRXYLK\TRLRY~KMYSJTKWIJK|XYWT\NW}KWIJK|XYWT\NWXTKLI\PPK�TX[�WP_KOMTYRLIK\KNX�_KXOKWIJKQXYSLKXTKLI\PPK\MWIXTR�JK\K
NX�_KWXKQJKOMTYRLIJS�

����������������������������������������������������������� ¡�¢�£¤���¥�¦�¡¤������K§RWIRYKWITJJK̈©ªKQMLRYJLLKS\_LKXOKWIJK
S\WJKWIJK|XYWT\NWXTKQJNX[JLK\U\TJKXOK\YKR[�JYSRY~KXTK\NWM\PKN\YNJPP\WRXYKXTKJ«�RT\WRXYKXOK\Y_KRYLMT\YNJKTJVMRTJSKQ_K
WIJK|XYWT\NWK¬XNM[JYWL}KWIJK|XYWT\NWXTKLI\PPK�TX�RSJKYXWRNJKWXKWIJKUYJTKXOKLMNIKR[�JYSRY~KXTK\NWM\PKN\YNJPP\WRXYKXTK
J«�RT\WRXY�K��XYKTJNJR�WKXOKYXWRNJKOTX[KWIJK|XYWT\NWXT}KWIJKUYJTKLI\PP}KMYPJLLKWIJKP\�LJKRYKNX�JT\~JK\TRLJLKOTX[K\YK\NWK
XTKX[RLLRXYKXOKWIJKUYJT}KI\�JKWIJKTR~IWKWXKLWX�KWIJK§XT�KMYWRPKWIJKP\�LJKRYKNX�JT\~JKI\LKQJJYKNMTJSKQ_KWIJK
�TXNMTJ[JYWKXOKTJ�P\NJ[JYWKNX�JT\~JKQ_KWIJK|XYWT\NWXT�KHIJKOMTYRLIRY~KXOKYXWRNJKQ_KWIJK|XYWT\NWXTKLI\PPKYXWKTJPRJ�JK
WIJK|XYWT\NWXTKXOK\Y_KNXYWT\NWM\PKXQPR~\WRXYKWXK�TX�RSJK\Y_KTJVMRTJSKNX�JT\~J�

�����®�̄°��� ¡�¦�¡¤������
�����®���HIJKUYJTKLI\PPK�MTNI\LJK\YSK[\RYW\RYKRYLMT\YNJKXOKWIJKW_�JLK\YSKPR[RWLKXOKPR\QRPRW_}KNXYW\RYRY~KWIJK
JYSXTLJ[JYWL}K\YSKLMQ±JNWKWXKWIJKWJT[LK\YSKNXYSRWRXYL}K\LKSJLNTRQJSKRYKWIJK²~TJJ[JYWKXTKJPLJUIJTJKRYKWIJK|XYWT\NWK
¬XNM[JYWL�KHIJKUYJTKLI\PPK�MTNI\LJK\YSK[\RYW\RYKWIJKTJVMRTJSKRYLMT\YNJKOTX[K\YKRYLMT\YNJKNX[�\Y_KXTKRYLMT\YNJK
NX[�\YRJLKP\UOMPP_K\MWIXTR�JSKWXKRLLMJKRYLMT\YNJKRYKWIJK±MTRLSRNWRXYKUIJTJKWIJKZTX±JNWKRLKPXN\WJS�K

�����®�®�³���¤������́¤��µ�¡��¢�£¤���¥�́������¶�¦�¡¤������K·OKWIJKUYJTKO\RPLKWXK�MTNI\LJK\YSK[\RYW\RYKWIJKTJVMRTJSK
�TX�JTW_KRYLMT\YNJ}KURWIK\PPKXOKWIJKNX�JT\~JLK\YSKRYKWIJK\[XMYWLKSJLNTRQJSKRYKWIJK²~TJJ[JYWKXTKJPLJUIJTJKRYKWIJK
|XYWT\NWK¬XNM[JYWL}KWIJKUYJTKLI\PPKRYOXT[KWIJK|XYWT\NWXTKRYKUTRWRY~K�TRXTKWXKNX[[JYNJ[JYWKXOKWIJK§XT��K��XYK
TJNJR�WKXOKYXWRNJKOTX[KWIJKUYJT}KWIJK|XYWT\NWXTK[\_KSJP\_KNX[[JYNJ[JYWKXOKWIJK§XT�K\YSK[\_KXQW\RYKRYLMT\YNJKWI\WK
URPPK�TXWJNWKWIJKRYWJTJLWLKXOKWIJK|XYWT\NWXT}K̀MQNXYWT\NWXTL}K\YSK̀MQ̧̀ MQNXYWT\NWXTLKRYKWIJK§XT��K§IJYKWIJKO\RPMTJKWXK
�TX�RSJKNX�JT\~JKI\LKQJJYKNMTJSKXTKTJLXP�JS}KWIJK|XYWT\NWK̀M[K\YSK|XYWT\NWKHR[JKLI\PPKQJKJVMRW\QP_K\S±MLWJS�K·YKWIJK
J�JYWKWIJKUYJTKO\RPLKWXK�TXNMTJKNX�JT\~J}KWIJKUYJTKU\R�JLK\PPKTR~IWLK\~\RYLWKWIJK|XYWT\NWXT}K̀MQNXYWT\NWXTL}K\YSK
M̀Q̧LMQNXYWT\NWXTLKWXKWIJKJ«WJYWKWIJKPXLLKWXKWIJKUYJTKUXMPSKI\�JKQJJYKNX�JTJSKQ_KWIJKRYLMT\YNJKWXKI\�JKQJJYK
�TXNMTJSKQ_KWIJKUYJT�KHIJKNXLWKXOKWIJKRYLMT\YNJKLI\PPKQJKNI\T~JSKWXKWIJKUYJTKQ_K\K|I\Y~JKTSJT�K·OKWIJKUYJTKSXJLK
YXWK�TX�RSJKUTRWWJYKYXWRNJ}K\YSKWIJK|XYWT\NWXTKRLKS\[\~JSKQ_KWIJKO\RPMTJKXTKYJ~PJNWKXOKWIJKUYJTKWXK�MTNI\LJKXTK
[\RYW\RYKWIJKTJVMRTJSKRYLMT\YNJ}KWIJKUYJTKLI\PPKTJR[QMTLJKWIJK|XYWT\NWXTKOXTK\PPKTJ\LXY\QPJKNXLWLK\YSKS\[\~JLK
\WWTRQMW\QPJKWIJTJWX�

�����®�������������������������������������������̄°��� ¡�¢�£¤���¥�́������¶�¦�¡¤������K§RWIRYKWITJJK̈©ªKQMLRYJLLKS\_LKXOK
WIJKS\WJKWIJKUYJTKQJNX[JLK\U\TJKXOK\YKR[�JYSRY~KXTK\NWM\PKN\YNJPP\WRXYKXTKJ«�RT\WRXYKXOK\Y_K�TX�JTW_KRYLMT\YNJK
TJVMRTJSKQ_KWIJK|XYWT\NWK¬XNM[JYWL}KWIJKUYJTKLI\PPK�TX�RSJKYXWRNJKWXKWIJK|XYWT\NWXTKXOKLMNIKR[�JYSRY~KXTK\NWM\PK
N\YNJPP\WRXYKXTKJ«�RT\WRXY�K�YPJLLKWIJKP\�LJKRYKNX�JT\~JK\TRLJLKOTX[K\YK\NWKXTKX[RLLRXYKXOKWIJK|XYWT\NWXT¹K̈ºªKWIJK
|XYWT\NWXT}KM�XYKTJNJR�WKXOKYXWRNJKOTX[KWIJKUYJT}KLI\PPKI\�JKWIJKTR~IWKWXKLWX�KWIJK§XT�KMYWRPKWIJKP\�LJKRYKNX�JT\~JKI\LK
QJJYKNMTJSKQ_KWIJK�TXNMTJ[JYWKXOKTJ�P\NJ[JYWKNX�JT\~JKQ_KJRWIJTKWIJKUYJTKXTKWIJK|XYWT\NWXT»K̈¼ªKWIJK|XYWT\NWKHR[JK
\YSK|XYWT\NWK̀M[KLI\PPKQJKJVMRW\QP_K\S±MLWJS»K\YSK̈©ªKWIJKUYJTKU\R�JLK\PPKTR~IWLK\~\RYLWKWIJK|XYWT\NWXT}K
M̀QNXYWT\NWXTL}K\YSK̀MQ̧LMQNXYWT\NWXTLKWXKWIJKJ«WJYWK\Y_KPXLLKWXKWIJKUYJTKUXMPSKI\�JKQJJYKNX�JTJSKQ_KWIJKRYLMT\YNJK
I\SKRWKYXWKJ«�RTJSKXTKQJJYKN\YNJPPJS�K·OKWIJK|XYWT\NWXTK�MTNI\LJLKTJ�P\NJ[JYWKNX�JT\~J}KWIJKNXLWKXOKWIJKRYLMT\YNJKLI\PPK
QJKNI\T~JSKWXKWIJKUYJTKQ_K\YK\��TX�TR\WJK|I\Y~JKTSJT�KHIJKOMTYRLIRY~KXOKYXWRNJKQ_KWIJKUYJTKLI\PPKYXWKTJPRJ�JKWIJK
UYJTKXOK\Y_KNXYWT\NWM\PKXQPR~\WRXYKWXK�TX�RSJKTJVMRTJSKRYLMT\YNJ�

�������½��¾��¡����¿¤À��Á�����
��������KHIJKUYJTK\YSK|XYWT\NWXTKU\R�JK\PPKTR~IWLK\~\RYLWK̈ºªKJ\NIKXWIJTK\YSK\Y_KXOKWIJRTKLMQNXYWT\NWXTL}K
LMQ̧LMQNXYWT\NWXTL}K\~JYWL}K\YSKJ[�PX_JJL}KJ\NIKXOKWIJKXWIJT»K̈¼ªKWIJK²TNIRWJNWK\YSK²TNIRWJNW�LKNXYLMPW\YWL»K\YSK̈©ªK
J̀�\T\WJK|XYWT\NWXTL}KROK\Y_}K\YSK\Y_KXOKWIJRTKLMQNXYWT\NWXTL}KLMQ̧LMQNXYWT\NWXTL}K\~JYWL}K\YSKJ[�PX_JJL}KOXTKS\[\~JLK
N\MLJSKQ_KORTJ}KXTKXWIJTKN\MLJLKXOKPXLL}KWXKWIJKJ«WJYWKWIXLJKPXLLJLK\TJKNX�JTJSKQ_K�TX�JTW_KRYLMT\YNJKTJVMRTJSKQ_KWIJK
²~TJJ[JYWKXTKXWIJTK�TX�JTW_KRYLMT\YNJK\��PRN\QPJKWXKWIJKZTX±JNW}KJ«NJ�WKLMNIKTR~IWLK\LKWIJ_KI\�JKWXK�TXNJJSLKXOKLMNIK
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IJKLMNJOPQRSTPRUVJPMRWMRXWJYMNOYWMZRNKRN[[MW[MINYPZRKTN\\RMP]LIMPRKÎI\NMRVMIYYPJRVNI_PMKRIJR̀N_WMRẀRYTPRIJaI_IaLN\KR
NJaRPJYIYIPKRIaPJYÌIPaRNbW_PR̀MŴ RYTPRcMOTIYPOYZRcMOTIYPOYdKROWJKL\YNJYKZReP[NMNYPRXWJYMNOYWMKZRKLbOWJYMNOYWMKZRNJaR
KLbfKLbOWJYMNOYWMKQRSTPR[W\IOIPKRẀRIJKLMNJOPR[LMOTNKPaRNJaR̂NIJYNIJPaRbgRPNOTR[PMKWJRWMRPJYIYgRNhMPPIJhRYWRVNI_PR
O\NÎKR[LMKLNJYRYWRYTIKRKPOYIWJRiiQjQiRKTN\\RJWYR[MWTIbIYRYTIKRVNI_PMRẀRKLbMWhNYIWJQRSTIKRVNI_PMRẀRKLbMWhNYIWJRKTN\\RbPR
P̀̀POYI_PRNKRYWRNR[PMKWJRWMRPJYIYgRkilRP_PJRYTWLhTRYTNYR[PMKWJRWMRPJYIYgRVWL\aRWYTPMVIKPRTN_PRNRaLYgRẀRIJaP̂JÌIONYIWJZR
OWJYMNOYLN\RWMRWYTPMVIKPZRkmlRP_PJRYTWLhTRYTNYR[PMKWJRWMRPJYIYgRaIaRJWYR[NgRYTPRIJKLMNJOPR[MP̂IL̂ RaIMPOY\gRWMRIJaIMPOY\gZR
WMRkjlRVTPYTPMRWMRJWYRYTPR[PMKWJRWMRPJYIYgRTNaRNJRIJKLMNb\PRIJYPMPKYRIJRYTPRaN̂NhPaR[MW[PMYgQ

noppqrqsRt̀RaLMIJhRYTPRuMWvPOYROWJKYMLOYIWJR[PMIWaRYTPRUVJPMRIJKLMPKR[MW[PMYIPKZRMPN\RWMR[PMKWJN\RWMRbWYTZRNYRWMRNavNOPJYR
YWRYTPRKIYPRbgR[MW[PMYgRIJKLMNJOPRLJaPMR[W\IOIPKRKP[NMNYPR̀MŴ RYTWKPRIJKLMIJhRYTPRuMWvPOYZRWMRÌRǸYPMR̀IJN\R[Nĝ PJYR
[MW[PMYgRIJKLMNJOPRIKRYWRbPR[MW_IaPaRWJRYTPROŴ [\PYPaRuMWvPOYRYTMWLhTRNR[W\IOgRWMR[W\IOIPKRWYTPMRYTNJRYTWKPRIJKLMIJhRYTPR
uMWvPOYRaLMIJhRYTPROWJKYMLOYIWJR[PMIWaZRYWRYTPRPwYPJYR[PM̂IKKIb\PRbgRKLOTR[W\IOIPKZRYTPRUVJPMRVNI_PKRN\\RMIhTYKRIJR
NOOWMaNJOPRVIYTRYTPRYPM̂KRẀRePOYIWJRiiQjQiR̀WMRaN̂NhPKRONLKPaRbgR̀IMPRWMRWYTPMRONLKPKRẀR\WKKROW_PMPaRbgRYTIKRKP[NMNYPR
[MW[PMYgRIJKLMNJOPQ

noppqxoyz{{oz|o}{~�o��{��~{{o���~������z��o���o�~���o��o�z���~��z�o��{�����~
STPRUVJPMZRNYRYTPRUVJPMdKRW[YIWJZR̂NgR[LMOTNKPRNJaR̂NIJYNIJRIJKLMNJOPRYTNYRVI\\R[MWYPOYRYTPRUVJPMRNhNIJKYR\WKKRẀR
LKPRẀRYTPRUVJPMdKR[MW[PMYgZRWMRYTPRIJNbI\IYgRYWROWJaLOYRJWM̂N\RW[PMNYIWJKZRaLPRYWR̀IMPRWMRWYTPMRONLKPKRẀR\WKKQRSTPR
UVJPMRVNI_PKRN\\RMIhTYKRẀRNOYIWJRNhNIJKYRYTPRXWJYMNOYWMRNJaRcMOTIYPOYR̀WMR\WKKRẀRLKPRẀRYTPRUVJPMdKR[MW[PMYgZRaLPRYWR
ÌMPRWMRWYTPMRTN�NMaKRTWVP_PMRONLKPaQ

nppq�o����{��~��o���o�~���~�~��oz|o��{��~�oyz{{
noppq�qpRcR\WKKRIJKLMPaRLJaPMRYTPR[MW[PMYgRIJKLMNJOPRMP]LIMPaRbgRYTPRchMPP̂PJYRKTN\\RbPRNavLKYPaRbgRYTPRUVJPMRNKR
ÌaLOINMgRNJaR̂NaPR[NgNb\PRYWRYTPRUVJPMRNKR̀IaLOINMgR̀WMRYTPRIJKLMPaKZRNKRYTPIMRIJYPMPKYKR̂NgRN[[PNMZRKLbvPOYRYWR
MP]LIMP̂PJYKRẀRNJgRN[[\IONb\PR̂WMYhNhPPRO\NLKPRNJaRẀRePOYIWJRiiQ�QmQRSTPRUVJPMRKTN\\R[NgRYTPRcMOTIYPOYRNJaR
XWJYMNOYWMRYTPIMRvLKYRKTNMPKRẀRIJKLMNJOPR[MWOPPaKRMPOPI_PaRbgRYTPRUVJPMZRNJaRbgRN[[MW[MINYPRNhMPP̂PJYKRYTPRcMOTIYPOYR
NJaRXWJYMNOYWMRKTN\\R̂N�PR[Nĝ PJYKRYWRYTPIMROWJKL\YNJYKRNJaReLbOWJYMNOYWMKRIJRKÎI\NMR̂NJJPMQ

noppq�qsRuMIWMRYWRKPYY\P̂PJYRẀRNJRIJKLMPaR\WKKZRYTPRUVJPMRKTN\\RJWYÌgRYTPRXWJYMNOYWMRẀRYTPRYPM̂KRẀRYTPR[MW[WKPaR
KPYY\P̂PJYRNKRVP\\RNKRYTPR[MW[WKPaRN\\WONYIWJRẀRYTPRIJKLMNJOPR[MWOPPaKQRSTPRXWJYMNOYWMRKTN\\RTN_PRi�RaNgKR̀MŴ RMPOPI[YR
ẀRJWYIOPRYWRWbvPOYRYWRYTPR[MW[WKPaRKPYY\P̂PJYRWMRN\\WONYIWJRẀRYTPR[MWOPPaKQRt̀RYTPRXWJYMNOYWMRaWPKRJWYRWbvPOYZRYTPR
UVJPMRKTN\\RKPYY\PRYTPR\WKKRNJaRYTPRXWJYMNOYWMRKTN\\RbPRbWLJaRbgRYTPRKPYY\P̂PJYRNJaRN\\WONYIWJQR�[WJRMPOPI[YZRYTPRUVJPMR
KTN\\RaP[WKIYRYTPRIJKLMNJOPR[MWOPPaKRIJRNRKP[NMNYPRNOOWLJYRNJaR̂N�PRYTPRN[[MW[MINYPRaIKYMIbLYIWJKQRSTPMPǸYPMZRÌRJWR
WYTPMRNhMPP̂PJYRIKR̂NaPRWMRYTPRUVJPMRaWPKRJWYRYPM̂IJNYPRYTPRXWJYMNOYR̀WMROWJ_PJIPJOPZRYTPRUVJPMRNJaRXWJYMNOYWMR
KTN\\RPwPOLYPRNRXTNJhPRUMaPMR̀WMRMPOWJKYMLOYIWJRẀRYTPRaN̂NhPaRWMRaPKYMWgPaR�WM�RIJRYTPRN̂WLJYRN\\WONYPaR̀WMRYTNYR
[LM[WKPQRt̀RYTPRXWJYMNOYWMRYÎP\gRWbvPOYKRYWRPIYTPMRYTPRYPM̂KRẀRYTPR[MW[WKPaRKPYY\P̂PJYRWMRYTPRN\\WONYIWJRẀRYTPR
[MWOPPaKZRYTPRUVJPMR̂NgR[MWOPPaRYWRKPYY\PRYTPRIJKLMPaR\WKKZRNJaRNJgRaIK[LYPRbPYVPPJRYTPRUVJPMRNJaRXWJYMNOYWMRNMIKIJhR
WLYRẀRYTPRKPYY\P̂PJYRWMRN\\WONYIWJRẀRYTPR[MWOPPaKRKTN\\RbPRMPKW\_PaR[LMKLNJYRYWRcMYIO\PRi�QRuPJaIJhRMPKW\LYIWJRẀRNJgR
aIK[LYPZRYTPRUVJPMR̂NgRIKKLPRNRXWJKYMLOYIWJRXTNJhPR�IMPOYI_PR̀WMRYTPRMPOWJKYMLOYIWJRẀRYTPRaN̂NhPaRWMRaPKYMWgPaR
�WM�Q

�����y�opsooo}��� ����¡o���o����������o�¢o£��¤
nopsqpo}��z¥~���¦oz|o£z�§
nopsqpqpRt̀RNR[WMYIWJRẀRYTPR�WM�RIKROW_PMPaROWJYMNMgRYWRYTPRcMOTIYPOYdKRMP]LPKYRWMRYWRMP]LIMP̂PJYKRK[POÌION\\gR
Pw[MPKKPaRIJRYTPRXWJYMNOYR�WOL̂ PJYKZRIYR̂LKYZRÌRMP]LPKYPaRIJRVMIYIJhRbgRYTPRcMOTIYPOYZRbPRLJOW_PMPaR̀WMRYTPRcMOTIYPOYdKR
PwN̂IJNYIWJRNJaRbPRMP[\NOPaRNYRYTPRXWJYMNOYWMdKRPw[PJKPRVIYTWLYROTNJhPRIJRYTPRXWJYMNOYRSÎPQ

nopsqpqsRt̀RNR[WMYIWJRẀRYTPR�WM�RTNKRbPPJROW_PMPaRYTNYRYTPRcMOTIYPOYRTNKRJWYRK[POÌION\\gRMP]LPKYPaRYWRPwN̂IJPR[MIWMRYWR
IYKRbPIJhROW_PMPaZRYTPRcMOTIYPOYR̂NgRMP]LPKYRYWRKPPRKLOTR�WM�RNJaRIYRKTN\\RbPRLJOW_PMPaRbgRYTPRXWJYMNOYWMQRt̀RKLOTR
�WM�RIKRIJRNOOWMaNJOPRVIYTRYTPRXWJYMNOYR�WOL̂ PJYKZRYTPRXWJYMNOYWMRKTN\\RbPRPJYIY\PaRYWRNJRP]LIYNb\PRNavLKŶPJYRYWRYTPR
XWJYMNOYReL̂ RNJaRXWJYMNOYRSÎPRNKR̂NgRbPRN[[MW[MINYPQRt̀RKLOTR�WM�RIKRJWYRIJRNOOWMaNJOPRVIYTRYTPRXWJYMNOYR
�WOL̂ PJYKZRYTPROWKYKRẀRLJOW_PMIJhRYTPR�WM�ZRNJaRYTPROWKYRẀROWMMPOYIWJZRKTN\\RbPRNYRYTPRXWJYMNOYWMdKRPw[PJKPQ

nopsqso�z��~���z�oz|o£z�§
nopsqsqpo�~|z�~o��̈{�������o�z���~��z�
STPRXWJYMNOYWMRKTN\\R[MŴ [Y\gROWMMPOYR�WM�RMPvPOYPaRbgRYTPRcMOTIYPOYRWMR̀NI\IJhRYWROWJ̀WM̂RYWRYTPRMP]LIMP̂PJYKRẀRYTPR
XWJYMNOYR�WOL̂ PJYKZRaIKOW_PMPaRbP̀WMPReLbKYNJYIN\RXŴ [\PYIWJRNJaRVTPYTPMRWMRJWYR̀NbMIONYPaZRIJKYN\\PaRWMROŴ [\PYPaQR
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IJKLKMJNMOJPPQOLRSTMKUOVMPQWQOLQXMYJPZ[MRSO\UXRSTM]XXRLRJS]\MLQKLRSTM]SXMRSK̂QOLRJSK[MLVQMOJKLMJNMUSOJ_QPRSTM]SXM
PQ̂\]OQ̀QSL[M]SXMOJ̀ Q̂SK]LRJSMNJPMLVQMaPOVRLQOLbKMKQP_ROQKM]SXMQĉQSKQKM̀]XQMSQOQKK]PdMLVQPQed[MKV]\\MeQM]LMLVQM
IJSLP]OLJPbKMQĉQSKQf

ghijkjkjhlmnophqrstnuvnwuxhyz{|xonwzv
ghijkjkjkiM}SM]XXRLRJSMLJMLVQMIJSLP]OLJPbKMJe\RT]LRJSKMUSXQPM~QOLRJSM�f�[MRN[M�RLVRSMJSQMdQ]PM]NLQPMLVQMX]LQMJNM~UeKL]SLR]\M
IJ̀ \̂QLRJSMJNMLVQMYJPZMJPMXQKRTS]LQXM̂JPLRJSMLVQPQJNMJPM]NLQPMLVQMX]LQMNJPMOJ̀ Q̀SOQ̀QSLMJNM�]PP]SLRQKMQKL]e\RKVQXM
USXQPM~QOLRJSM�f�f�[MJPMedMLQP̀KMJNM]SdM]̂ \̂RO]e\QMK̂QOR]\M�]PP]SLdMPQ�URPQXMedMLVQMIJSLP]OLM�JOÙ QSLK[M]SdMJNMLVQM
YJPZMRKMNJUSXMLJMeQMSJLMRSM]OOJPX]SOQM�RLVMLVQMPQ�URPQ̀QSLKMJNMLVQMIJSLP]OLM�JOÙ QSLK[MLVQMIJSLP]OLJPMKV]\\MOJPPQOLMRLM
P̂J̀ L̂\dM]NLQPMPQOQR̂LMJNMSJLROQMNPJ̀ MLVQM��SQPMLJMXJMKJ[MUS\QKKMLVQM��SQPMV]KM̂PQ_RJUK\dMTR_QSMLVQMIJSLP]OLJPM]M
�PRLLQSM]OOQ̂L]SOQMJNMKUOVMOJSXRLRJSfM�VQM��SQPMKV]\\MTR_QMKUOVMSJLROQM̂PJ̀ L̂\dM]NLQPMXRKOJ_QPdMJNMLVQMOJSXRLRJSfM
�UPRSTMLVQMJSQ�dQ]PM̂QPRJXMNJPMOJPPQOLRJSMJNMYJPZ[MRNMLVQM��SQPMN]R\KMLJMSJLRNdMLVQMIJSLP]OLJPM]SXMTR_QMLVQMIJSLP]OLJPM
]SMĴ ĴPLUSRLdMLJM̀]ZQMLVQMOJPPQOLRJS[MLVQM��SQPM�]R_QKMLVQMPRTVLKMLJMPQ�URPQMOJPPQOLRJSMedMLVQMIJSLP]OLJPM]SXMLJM̀]ZQM
]MO\]R̀MNJPMePQ]OVMJNM�]PP]SLdfM}NMLVQMIJSLP]OLJPMN]R\KMLJMOJPPQOLMSJSOJSNJP̀RSTMYJPZM�RLVRSM]MPQ]KJS]e\QMLR̀QMXUPRSTM
LV]LM̂QPRJXM]NLQPMPQOQR̂LMJNMSJLROQMNPJ̀ MLVQM��SQPMJPMaPOVRLQOL[MLVQM��SQPM̀]dMOJPPQOLMRLMRSM]OOJPX]SOQM�RLVM
~QOLRJSM�f�f

ghijkjkjkjM�VQMJSQ�dQ]PM̂QPRJXMNJPMOJPPQOLRJSMJNMYJPZMKV]\\MeQMQcLQSXQXM�RLVMPQK̂QOLMLJM̂JPLRJSKMJNMYJPZMNRPKLM
Q̂PNJP̀QXM]NLQPM~UeKL]SLR]\MIJ̀ \̂QLRJSMedMLVQM̂QPRJXMJNMLR̀QMeQL�QQSM~UeKL]SLR]\MIJ̀ \̂QLRJSM]SXMLVQM]OLU]\M
OJ̀ \̂QLRJSMJNMLV]LM̂JPLRJSMJNMLVQMYJPZf

ghijkjkjk�M�VQMJSQ�dQ]PM̂QPRJXMNJPMOJPPQOLRJSMJNMYJPZMKV]\\MSJLMeQMQcLQSXQXMedMOJPPQOLR_QMYJPZM̂QPNJP̀QXMedMLVQM
IJSLP]OLJPM̂UPKU]SLMLJMLVRKM~QOLRJSM��f�f

ghijkjk�M�VQMIJSLP]OLJPMKV]\\MPQ̀J_QMNPJ̀ MLVQMKRLQM̂JPLRJSKMJNMLVQMYJPZMLV]LM]PQMSJLMRSM]OOJPX]SOQM�RLVMLVQM
PQ�URPQ̀QSLKMJNMLVQMIJSLP]OLM�JOÙ QSLKM]SXM]PQMSQRLVQPMOJPPQOLQXMedMLVQMIJSLP]OLJPMSJPM]OOQ̂LQXMedMLVQM��SQPf

ghijkjk�M�VQMIJSLP]OLJPMKV]\\MeQ]PMLVQMOJKLMJNMOJPPQOLRSTMXQKLPJdQXMJPMX]̀]TQXMOJSKLPUOLRJSMJNMLVQM��SQPMJPM~Q̂]P]LQM
IJSLP]OLJPK[M�VQLVQPMOJ̀ \̂QLQXMJPM̂]PLR]\\dMOJ̀ \̂QLQX[MO]UKQXMedMLVQMIJSLP]OLJPbKMOJPPQOLRJSMJPMPQ̀J_]\MJNMYJPZMLV]LM
RKMSJLMRSM]OOJPX]SOQM�RLVMLVQMPQ�URPQ̀QSLKMJNMLVQMIJSLP]OLM�JOÙ QSLKf

ghijkjk�M�JLVRSTMOJSL]RSQXMRSMLVRKM~QOLRJSM��f�MKV]\\MeQMOJSKLPUQXMLJMQKL]e\RKVM]M̂QPRJXMJNM\R̀RL]LRJSM�RLVMPQK̂QOLMLJM
JLVQPMJe\RT]LRJSKMLVQMIJSLP]OLJPMV]KMUSXQPMLVQMIJSLP]OLM�JOÙ QSLKfM�KL]e\RKV̀ QSLMJNMLVQMJSQ�dQ]PM̂QPRJXMNJPM
OJPPQOLRJSMJNMYJPZM]KMXQKOPReQXMRSM~QOLRJSM��f�f�MPQ\]LQKMJS\dMLJMLVQMK̂QORNROMJe\RT]LRJSMJNMLVQMIJSLP]OLJPMLJMOJPPQOLMLVQM
YJPZ[M]SXMV]KMSJMPQ\]LRJSKVR̂MLJMLVQMLR̀QM�RLVRSM�VROVMLVQMJe\RT]LRJSMLJMOJ̀ \̂dM�RLVMLVQMIJSLP]OLM�JOÙ QSLKM̀]dMeQM
KJUTVLMLJMeQMQSNJPOQX[MSJPMLJMLVQMLR̀QM�RLVRSM�VROVM̂PJOQQXRSTKM̀]dMeQMOJ̀ Q̀SOQXMLJMQKL]e\RKVMLVQMIJSLP]OLJPbKM
\R]eR\RLdM�RLVMPQK̂QOLMLJMLVQMIJSLP]OLJPbKMJe\RT]LRJSKMJLVQPMLV]SMK̂QORNRO]\\dMLJMOJPPQOLMLVQMYJPZf

ghijk�hl��o|nuv�ohzmh�zv�zvmzp{wv�h�zp�
}NMLVQM��SQPM̂PQNQPKMLJM]OOQ̂LMYJPZMLV]LMRKMSJLMRSM]OOJPX]SOQM�RLVMLVQMPQ�URPQ̀QSLKMJNMLVQMIJSLP]OLM�JOÙ QSLK[MLVQM
��SQPM̀]dMXJMKJMRSKLQ]XMJNMPQ�URPRSTMRLKMPQ̀J_]\M]SXMOJPPQOLRJS[MRSM�VROVMO]KQMLVQMIJSLP]OLM~Ù M�R\\MeQMPQXUOQXM]KM
]̂ P̂ĴPR]LQM]SXMQ�URL]e\QfM~UOVM]XWUKL̀QSLMKV]\\MeQMQNNQOLQXM�VQLVQPMJPMSJLMNRS]\M̂]d̀ QSLMV]KMeQQSM̀]XQf

l���y��hi�hhh��qy���l����qh�����q���q
ghi�kih�z�opvwv�h�u 
�VQMIJSLP]OLMKV]\\MeQMTJ_QPSQXMedMLVQM\]�MJNMLVQM̂\]OQM�VQPQMLVQM¡PJWQOLMRKM\JO]LQX[MQcO\UXRSTMLV]LMWUPRKXROLRJSbKM
OVJROQMJNM\]�MPU\QKfM}NMLVQM̂]PLRQKMV]_QMKQ\QOLQXM]PeRLP]LRJSM]KMLVQM̀QLVJXMJNMeRSXRSTMXRK̂ULQMPQKJ\ULRJS[MLVQM¢QXQP]\M
aPeRLP]LRJSMaOLMKV]\\MTJ_QPSM~QOLRJSM��f£f

ghi�kjhqr��ottzpthuv¤hlttw�vt
ghi�kjkiM�VQM��SQPM]SXMIJSLP]OLJPMPQK̂QOLR_Q\dMeRSXMLVQ̀KQ\_QK[MLVQRPM̂]PLSQPK[MKUOOQKKJPK[M]KKRTSK[M]SXM\QT]\M
PQ̂PQKQSL]LR_QKMLJMOJ_QS]SLK[M]TPQQ̀QSLK[M]SXMJe\RT]LRJSKMOJSL]RSQXMRSMLVQMIJSLP]OLM�JOÙ QSLKfM�cOQ̂LM]KM̂PJ_RXQXMRSM
~QOLRJSM��f�f�[MSQRLVQPM̂]PLdMLJMLVQMIJSLP]OLMKV]\\M]KKRTSMLVQMIJSLP]OLM]KM]M�VJ\QM�RLVJULM�PRLLQSMOJSKQSLMJNMLVQMJLVQPfM
}NMQRLVQPM̂]PLdM]LLQ̀ L̂KMLJM̀]ZQM]SM]KKRTS̀ QSLM�RLVJULMKUOVMOJSKQSL[MLV]LM̂]PLdMKV]\\MSQ_QPLVQ\QKKMPQ̀]RSM\QT]\\dM
PQK̂JSKRe\QMNJPM]\\MJe\RT]LRJSKMUSXQPMLVQMIJSLP]OLf
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IJKLMNMNOPQROSTURVOWXYZOT[\Q]̂\O_]ÙRU\O]aO\QROb]U\VX_\]VZOX̀̀[cUO\QROb]U\VX_\O\]OXOdRUeRVOfV]g[e[UcO_]Ù\V̂_\[]UO
a[UXU_[UcOa]VO\QROhV]iR_\ZO[aO\QROdRUeRVOX̀̀ ŴR̀O\QROSTURVj̀OV[cQ\̀OXUeO]kd[cX\[]ÙÔUeRVO\QROb]U\VX_\Ol]_̂WRU\̀mOPQRO
b]U\VX_\]VÒQXddORnR_̂\ROXddO_]ÙRU\̀OVRX̀]UXkdYOVRô[VReO\]OaX_[d[\X\RO\QROX̀̀[cUWRU\m

IJKLMLJpqrstuJvwxJpyzyxqyu
IJKLMLMKOl̂\[R̀OXUeO]kd[cX\[]ÙO[Wf]̀ReOkYO\QROb]U\VX_\Ol]_̂WRU\̀OXUeOV[cQ\̀OXUeOVRWRe[R̀OXgX[dXkdRO\QRVR̂UeRVO
Q̀XddOkRO[UOXee[\[]UO\]OXUeOU]\OXOd[W[\X\[]UO]aOê\[R̀ZO]kd[cX\[]ÙZOV[cQ\̀ZOXUeOVRWRe[R̀O]\QRVT[̀RO[Wf]̀ReO]VOXgX[dXkdRO
kYOdXTm

IJKLMLMNO{]OX_\[]UO]VOaX[d̂VRO\]OX_\OkYO\QROSTURVZO|V_Q[\R_\ZO]VOb]U\VX_\]VÒQXddO_]Ù\[\̂\ROXOTX[gRVO]aOXOV[cQ\O]VOê\YO
Xaa]VeReO\QRWÔUeRVO\QROb]U\VX_\ZOU]VÒQXddÒ̂_QOX_\[]UO]VOaX[d̂VRO\]OX_\O_]Ù\[\̂\ROXffV]gXdO]aO]VOX_ô[R̀_RU_RO[UOXO
kVRX_QO\QRVR̂UeRVZORn_Rf\OX̀OWXYOkRÒfR_[a[_XddYOXcVRReÔf]UO[UOTV[\[Ucm

IJKLM}J~yutuJvwxJ�wu�y�tq�wu
IJKLM}MKOPR̀\̀ZO[ÙfR_\[]ÙZOXUeOXffV]gXd̀O]aOf]V\[]ÙO]aO\QRO�]V�ÒQXddOkROWXeROX̀OVRô[VReOkYO\QROb]U\VX_\O
l]_̂WRU\̀OXUeOkYOXffd[_XkdROdXT̀ZÒ\X\̂\R̀ZO]Ve[UXU_R̀ZO_]eR̀ZOV̂dR̀ZOXUeOVRĉdX\[]ÙO]VOdXTâdO]VeRV̀O]aOf̂kd[_O
X̂\Q]V[\[R̀mO�UdR̀̀O]\QRVT[̀ROfV]g[eReZO\QROb]U\VX_\]VÒQXddOWX�ROXVVXUcRWRU\̀Oa]VÒ̂_QO\R̀\̀ZO[ÙfR_\[]ÙZOXUeO
XffV]gXd̀OT[\QOXUO[UeRfRUeRU\O\R̀\[UcOdXk]VX\]VYO]VORU\[\YOX__Rf\XkdRO\]O\QROSTURVZO]VOT[\QO\QROXffV]fV[X\ROf̂kd[_O
X̂\Q]V[\YZOXUeÒQXddOkRXVOXddOVRdX\ReO_]̀\̀O]aO\R̀\̀ZO[ÙfR_\[]ÙZOXUeOXffV]gXd̀mOPQROb]U\VX_\]VÒQXddOc[gRO\QRO|V_Q[\R_\O
\[WRdYOU]\[_RO]aOTQRUOXUeOTQRVRO\R̀\̀OXUeO[ÙfR_\[]ÙOXVRO\]OkROWXeRÒ]O\QX\O\QRO|V_Q[\R_\OWXYOkROfVR̀RU\Oa]VÒ̂_QO
fV]_RêVR̀mOPQROSTURVÒQXddOkRXVO_]̀\̀O]aO\R̀\̀ZO[ÙfR_\[]ÙZO]VOXffV]gXd̀O\QX\Oe]OU]\OkR_]WROVRô[VRWRU\̀ÔU\[dOXa\RVO
k[èOXVROVR_R[gReO]VOURc]\[X\[]ÙO_]U_d̂eRemOPQROSTURVÒQXddOe[VR_\dYOXVVXUcROXUeOfXYOa]VO\R̀\̀ZO[ÙfR_\[]ÙZO]VO
XffV]gXd̀OTQRVROk̂[de[UcO_]eR̀O]VOXffd[_XkdROdXT̀O]VOVRĉdX\[]ÙÒ]OVRô[VRm

IJKLM}MNO�aO\QRO|V_Q[\R_\ZOSTURVZO]VOf̂kd[_OX̂\Q]V[\[R̀OQXg[UcOîV[̀e[_\[]UOeR\RVW[URO\QX\Of]V\[]ÙO]aO\QRO�]V�OVRô[VRO
Xee[\[]UXdO\R̀\[UcZO[ÙfR_\[]UZO]VOXffV]gXdOU]\O[U_d̂eReÔUeRVO�R_\[]UO��m�m�ZO\QRO|V_Q[\R_\OT[ddZÔf]UOTV[\\RUO
X̂\Q]V[�X\[]UOaV]WO\QROSTURVZO[Ù\V̂_\O\QROb]U\VX_\]VO\]OWX�ROXVVXUcRWRU\̀Oa]VÒ̂_QOXee[\[]UXdO\R̀\[UcZO[ÙfR_\[]UZO]VO
XffV]gXdZOkYOXUORU\[\YOX__Rf\XkdRO\]O\QROSTURVZOXUeO\QROb]U\VX_\]VÒQXddOc[gRO\[WRdYOU]\[_RO\]O\QRO|V_Q[\R_\O]aOTQRUO
XUeOTQRVRO\R̀\̀OXUeO[ÙfR_\[]ÙOXVRO\]OkROWXeRÒ]O\QX\O\QRO|V_Q[\R_\OWXYOkROfVR̀RU\Oa]VÒ̂_QOfV]_RêVR̀mO�̂_QO_]̀\̀ZO
Rn_Rf\OX̀OfV]g[eReO[UO�R_\[]UO��m�m�ZÒQXddOkROX\O\QROSTURVj̀ORnfRÙRm

IJKLM}MLJ�aOfV]_RêVR̀Oa]VO\R̀\[UcZO[ÙfR_\[]UZO]VOXffV]gXdÔUeRVO�R_\[]ÙO��m�m�OXUeO��m�m�OVRgRXdOaX[d̂VRO]aO\QRO
f]V\[]ÙO]aO\QRO�]V�O\]O_]WfdYOT[\QOVRô[VRWRU\̀OR̀\Xkd[̀QReOkYO\QROb]U\VX_\Ol]_̂WRU\̀ZOXddO_]̀\̀OWXeROUR_R̀̀XVYOkYO
`̂_QOaX[d̂VRZO[U_d̂e[UcO\Q]̀RO]aOVRfRX\ReOfV]_RêVR̀OXUeO_]WfRÙX\[]UOa]VO\QRO|V_Q[\R_\j̀ÒRVg[_R̀OXUeORnfRÙR̀ZÒQXddO
kROX\O\QROb]U\VX_\]Vj̀ORnfRÙRm

IJKLM}M}O�Rô[VReO_RV\[a[_X\R̀O]aO\R̀\[UcZO[ÙfR_\[]UZO]VOXffV]gXdÒQXddZÔUdR̀̀O]\QRVT[̀ROVRô[VReOkYO\QROb]U\VX_\O
l]_̂WRU\̀ZOkRÒR_̂VReOkYO\QROb]U\VX_\]VOXUeOfV]Wf\dYOeRd[gRVReO\]O\QRO|V_Q[\R_\m

IJKLM}M�O�aO\QRO|V_Q[\R_\O[̀O\]O]k̀RVgRO\R̀\̀ZO[ÙfR_\[]ÙZO]VOXffV]gXd̀OVRô[VReOkYO\QROb]U\VX_\Ol]_̂WRU\̀ZO\QRO
|V_Q[\R_\OT[ddOe]Ò]OfV]Wf\dYOXUeZOTQRVROfVX_\[_XkdRZOX\O\QROU]VWXdOfdX_RO]aO\R̀\[Ucm

IJKLM}M�JPR̀\̀O]VO[ÙfR_\[]ÙO_]Uê_\ReOf̂V̀̂XU\O\]O\QROb]U\VX_\Ol]_̂WRU\̀ÒQXddOkROWXeROfV]Wf\dYO\]OXg][eO
ÛVRX̀]UXkdROeRdXYO[UO\QRO�]V�m

IJKLM�J�wty�yut
hXYWRU\̀OêROXUeÔUfX[eÔUeRVO\QROb]U\VX_\Ol]_̂WRU\̀ÒQXddOkRXVO[U\RVR̀\OaV]WO\QROeX\ROfXYWRU\O[̀OêROX\O\QROVX\RO\QRO
fXV\[R̀OXcVRRÔf]UO[UOTV[\[UcO]VZO[UO\QROXk̀RU_RO\QRVR]aZOX\O\QROdRcXdOVX\ROfVRgX[d[UcOaV]WO\[WRO\]O\[WROX\O\QROfdX_ROTQRVRO
\QROhV]iR_\O[̀Od]_X\Rem

�p~����JK}JJJ~�p����~���J�pJ����������J��J~��J���~p��~
IJK}MKJ~y�zqwvtq�wJ��JtsyJ��wt�v�t��
IJK}MKMKOPQROb]U\VX_\]VOWXYO\RVW[UX\RO\QROb]U\VX_\O[aO\QRO�]V�O[̀Ò\]ffReOa]VOXOfRV[]eO]aO��O_]ÙR_̂\[gROeXỲO\QV]̂cQO
U]OX_\O]VOaX̂d\O]aO\QROb]U\VX_\]VZOXO�̂k_]U\VX_\]VZOXO�̂k ̀̂k_]U\VX_\]VZO\QR[VOXcRU\̀O]VORWfd]YRR̀ZO]VOXUYO]\QRVOfRV̀]ÙO
]VORU\[\[R̀OfRVa]VW[UcOf]V\[]ÙO]aO\QRO�]V�ZOa]VOXUYO]aO\QROa]dd]T[UcOVRX̀]Ù¡

MK �̀̀ X̂U_RO]aOXUO]VeRVO]aOXO_]̂V\O]VO]\QRVOf̂kd[_OX̂\Q]V[\YOQXg[UcOîV[̀e[_\[]UO\QX\OVRô[VR̀OXddO�]V�O\]OkRO
\̀]ffRe¢
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IJ KLMNOPMQRMSQTUVLWULPXMYZO[MNYMNM\UO]NVNP̂QLMQRMLNP̂QLN]MUWUVSULO_XMP[NPMVÙẐVUYMN]]MaQVbMPQMcUM
YPQddU\e

If gUONZYUMP[UMKVO[̂PUOPM[NYMLQPM̂YYZU\MNMhUVP̂R̂ONPUMRQVMiN_WULPMNL\M[NYMLQPMLQP̂R̂U\MP[UMhQLPVNOPQVMQRMP[UM
VUNYQLMRQVMĵP[[Q]\̂LSMOUVP̂R̂ONP̂QLMNYMdVQT̂\U\M̂LMkUOP̂QLMlmnmoXMQVMcUONZYUMP[UMpjLUVM[NYMLQPMWN\UM
dN_WULPMQLMNMhUVP̂R̂ONPUMRQVMiN_WULPMĵP[̂LMP[UMP̂WUMYPNPU\M̂LMP[UMhQLPVNOPMqQOZWULPYeMQV

Ir s[UMpjLUVM[NYMRN̂]U\MPQMRZVL̂Y[MPQMP[UMhQLPVNOPQVMVUNYQLNc]UMUT̂\ULOUMNYMVÙẐVU\Mc_MkUOP̂QLMtmtm

uvwrIwIJMs[UMhQLPVNOPQVMWN_MPUVŴLNPUMP[UMhQLPVNOPM̂RXMP[VQZS[MLQMNOPMQVMRNZ]PMQRMP[UMhQLPVNOPQVXMNMkZcOQLPVNOPQVXMNM
kZcxYZcOQLPVNOPQVXMP[ÛVMNSULPYMQVMUWd]Q_UUYXMQVMNL_MQP[UVMdUVYQLYMQVMULP̂P̂UYMdUVRQVŴLSMdQVP̂QLYMQRMP[UMaQVbXM
VUdUNPU\MYZYdULŶQLYXM\U]N_YXMQVM̂LPUVVZdP̂QLYMQRMP[UMULP̂VUMaQVbMc_MP[UMpjLUVMNYM\UYOV̂cU\M̂LMkUOP̂QLMonmyXMOQLYP̂PZPUM
L̂MP[UMNSSVUSNPUMWQVUMP[NLMozzMdUVOULPMQRMP[UMPQPN]MLZWcUVMQRM\N_YMYO[U\Z]U\MRQVMOQWd]UP̂QLXMQVMotzM\N_YM̂LMNL_M
y{|x\N_MdUV̂Q\XMj[̂O[UTUVM̂YM]UYYm

uvwrIwIfM}RMQLUMQRMP[UMVUNYQLYM\UYOV̂cU\M̂LMkUOP̂QLMonmomoMQVMonmomtMU~̂YPYXMP[UMhQLPVNOPQVMWN_XMZdQLMYUTULM\N_Y�MLQP̂OUM
PQMP[UMpjLUVMNL\MKVO[̂PUOPXMPUVŴLNPUMP[UMhQLPVNOPMNL\MVUOQTUVMRVQWMP[UMpjLUVMdN_WULPMRQVMaQVbMU~UOZPU\XMNYMjU]]MNYM
VUNYQLNc]UMQTUV[UN\MNL\MdVQR̂PMQLMaQVbMLQPMU~UOZPU\XMNL\MOQYPYM̂LOZVVU\Mc_MVUNYQLMQRMYZO[MPUVŴLNP̂QLmM

uvwrIwIrM}RMP[UMaQVbM̂YMYPQddU\MRQVMNMdUV̂Q\MQRM{zMOQLYUOZP̂TUM\N_YMP[VQZS[MLQMNOPMQVMRNZ]PMQRMP[UMhQLPVNOPQVXMNM
kZcOQLPVNOPQVXMNMkZcxYZcOQLPVNOPQVXMQVMP[ÛVMNSULPYMQVMUWd]Q_UUYMQVMNL_MQP[UVMdUVYQLYMQVMULP̂P̂UYMdUVRQVŴLSMdQVP̂QLYM
QRMP[UMaQVbMcUONZYUMP[UMpjLUVM[NYMVUdUNPU\]_MRN̂]U\MPQMRZ]R̂]]MP[UMpjLUV�YMQc]̂SNP̂QLYMZL\UVMP[UMhQLPVNOPMqQOZWULPYM
ĵP[MVUYdUOPMPQMWNPPUVYM̂WdQVPNLPMPQMP[UMdVQSVUYYMQRMP[UMaQVbXMP[UMhQLPVNOPQVMWN_XMZdQLMYUTULMN\\̂P̂QLN]M\N_Y�MLQP̂OUM
PQMP[UMpjLUVMNL\MP[UMKVO[̂PUOPXMPUVŴLNPUMP[UMhQLPVNOPMNL\MVUOQTUVMRVQWMP[UMpjLUVMNYMdVQT̂\U\M̂LMkUOP̂QLMonmomym

uvwrIJv�����������v��v���v�����v���v�����
uvwrIJIwMs[UMpjLUVMWN_MPUVŴLNPUMP[UMhQLPVNOPM̂RMP[UMhQLPVNOPQV

Iw VUdUNPU\]_MVURZYUYMQVMRN̂]YMPQMYZdd]_MULQZS[MdVQdUV]_MYb̂]]U\MjQVbUVYMQVMdVQdUVMWNPUV̂N]Ye
IJ RN̂]YMPQMWNbUMdN_WULPMPQMkZcOQLPVNOPQVYMQVMYZdd]̂UVYM̂LMNOOQV\NLOUMĵP[MP[UMVUYdUOP̂TUMNSVUUWULPYM

cUPjUULMP[UMhQLPVNOPQVMNL\MP[UMkZcOQLPVNOPQVYMQVMYZdd]̂UVYe
If VUdUNPU\]_M\̂YVUSNV\YMNdd]̂ONc]UM]NjYXMYPNPZPUYXMQV\̂LNLOUYXMOQ\UYXMVZ]UYMNL\MVUSZ]NP̂QLYXMQVM]NjRZ]M

QV\UVYMQRMNMdZc]̂OMNZP[QV̂P_eMQV
Ir QP[UVĵYUM̂YMSẐ]P_MQRMYZcYPNLP̂N]McVUNO[MQRMNMdVQT̂ŶQLMQRMP[UMhQLPVNOPMqQOZWULPYm

uvwrIJIJMa[ULMNL_MQRMP[UMVUNYQLYM\UYOV̂cU\M̂LMkUOP̂QLMonmtmoMU~̂YPXMNL\MZdQLMOUVP̂R̂ONP̂QLMc_MP[UMKVO[̂PUOPMP[NPM
YZRR̂ÔULPMONZYUMU~̂YPYMPQM�ZYP̂R_MYZO[MNOP̂QLXMP[UMpjLUVMWN_XMĵP[QZPMdVU�Z\̂OUMPQMNL_MQP[UVMV̂S[PYMQVMVUWU\̂UYMQRMP[UM
pjLUVMNL\MNRPUVMŜT̂LSMP[UMhQLPVNOPQVMNL\MP[UMhQLPVNOPQV�YMYZVUP_XM̂RMNL_XMYUTULM\N_Y�MLQP̂OUXMPUVŴLNPUMUWd]Q_WULPM
QRMP[UMhQLPVNOPQVMNL\MWN_XMYZc�UOPMPQMNL_MdV̂QVMV̂S[PYMQRMP[UMYZVUP_�

Iw �~O]Z\UMP[UMhQLPVNOPQVMRVQWMP[UMŶPUMNL\MPNbUMdQYYUYŶQLMQRMN]]MWNPUV̂N]YXMÙẐdWULPXMPQQ]YXMNL\M
OQLYPVZOP̂QLMÙẐdWULPMNL\MWNO[̂LUV_MP[UVUQLMQjLU\Mc_MP[UMhQLPVNOPQVe

IJ KOOUdPMNYŶSLWULPMQRMYZcOQLPVNOPYMdZVYZNLPMPQMkUOP̂QLM|mneMNL\
If �̂L̂Y[MP[UMaQVbMc_Mj[NPUTUVMVUNYQLNc]UMWUP[Q\MP[UMpjLUVMWN_M\UUWMU~dU\̂ULPmM�dQLMjV̂PPULMVÙZUYPM

QRMP[UMhQLPVNOPQVXMP[UMpjLUVMY[N]]MRZVL̂Y[MPQMP[UMhQLPVNOPQVMNM\UPN̂]U\MNOOQZLP̂LSMQRMP[UMOQYPYM̂LOZVVU\M
c_MP[UMpjLUVM̂LMR̂L̂Y[̂LSMP[UMaQVbm

uvwrIJIfMa[ULMP[UMpjLUVMPUVŴLNPUYMP[UMhQLPVNOPMRQVMQLUMQRMP[UMVUNYQLYMYPNPU\M̂LMkUOP̂QLMonmtmoXMP[UMhQLPVNOPQVMY[N]]M
LQPMcUMULP̂P]U\MPQMVUOÛTUMRZVP[UVMdN_WULPMZLP̂]MP[UMaQVbM̂YMR̂L̂Y[U\m

uvwrIJIrM}RMP[UMZLdN̂\McN]NLOUMQRMP[UMhQLPVNOPMkZWMU~OUU\YMOQYPYMQRMR̂L̂Y[̂LSMP[UMaQVbXM̂LO]Z\̂LSMOQWdULYNP̂QLMRQVM
P[UMKVO[̂PUOP�YMYUVT̂OUYMNL\MU~dULYUYMWN\UMLUOUYYNV_MP[UVUc_XMNL\MQP[UVM\NWNSUYM̂LOZVVU\Mc_MP[UMpjLUVMNL\MLQPM
U~dVUYY]_MjN̂TU\XMYZO[MU~OUYYMY[N]]McUMdN̂\MPQMP[UMhQLPVNOPQVmM}RMYZO[MOQYPYMNL\M\NWNSUYMU~OUU\MP[UMZLdN̂\McN]NLOUXM
P[UMhQLPVNOPQVMY[N]]MdN_MP[UM\̂RRUVULOUMPQMP[UMpjLUVmMs[UMNWQZLPMPQMcUMdN̂\MPQMP[UMhQLPVNOPQVMQVMpjLUVXMNYMP[UMONYUM
WN_McUXMY[N]]McUMOUVP̂R̂U\Mc_MP[UM}L̂P̂N]MqUÔŶQLM�NbUVXMZdQLMNdd]̂ONP̂QLXMNL\MP[̂YMQc]̂SNP̂QLMRQVMdN_WULPMY[N]]MYZVT̂TUM
PUVŴLNP̂QLMQRMP[UMhQLPVNOPm

uvwrIfv����������v��v���v�����v���v�����������
uvwrIfIwMs[UMpjLUVMWN_XMĵP[QZPMONZYUXMQV\UVMP[UMhQLPVNOPQVM̂LMjV̂P̂LSMPQMYZYdUL\XM\U]N_MQVM̂LPUVVZdPMP[UMaQVbXM̂LM
j[Q]UMQVM̂LMdNVPMRQVMYZO[MdUV̂Q\MQRMP̂WUMNYMP[UMpjLUVMWN_M\UPUVŴLUm
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IJKLMNMOPQRSPTUVWXYZWP[\]PYV̂PTUVWXYZWPQ_]SP̀RYaaPbSPŶc\̀WŜPdUXP_VZXSỲS̀P_VPWRSPZÙWPYV̂PW_]SPZY\̀ŜPbeP
\̀̀fSV̀_UVgP̂SaYegPUXP_VWSXX\fW_UVP\V̂SXP[SZW_UVPhijkjhjPl̂c\̀W]SVWPUdPWRSPTUVWXYZWP[\]P̀RYaaP_VZa\̂SPfXUd_WjPmUP
Ŷc\̀W]SVWP̀RYaaPbSP]ŶSPWUPWRSPSnWSVW

MK WRYWPfSXdUX]YVZSP_̀gPoỲgPUXPoU\âPRYpSPbSSVgP̀UP̀\̀fSV̂ŜgP̂SaYeŜgPUXP_VWSXX\fWŜgPbePYVUWRSXPZY\̀SP
dUXPoR_ZRPWRSPTUVWXYZWUXP_̀PXS̀fUV̀_baSqPUX

MO WRYWPYVPSr\_WYbaSPŶc\̀W]SVWP_̀P]ŶSPUXP̂SV_ŜP\V̂SXPYVUWRSXPfXUp_̀_UVPUdPWRSPTUVWXYZWj

IJKLMLJstuvwxyzw{xJ|}Jz~tJ��xtuJ�{uJ�{x�txwtx�t
IJKLMLMKPQRSP�oVSXP]YegPYWPYVePW_]SgPWSX]_VYWSPWRSPTUVWXYZWPdUXPWRSP�oVSX�̀PZUVpSV_SVZSPYV̂Po_WRU\WPZY\̀Sj

IJKLMLMOP�fUVPXSZS_fWPUdPVUW_ZSPdXU]PWRSP�oVSXPUdP̀\ZRPWSX]_VYW_UVPdUXPWRSP�oVSX�̀PZUVpSV_SVZSgPWRSPTUVWXYZWUXP̀RYaa
MK ZSỲSPUfSXYW_UV̀PỲP̂_XSZWŜPbePWRSP�oVSXP_VPWRSPVUW_ZSq
MO WY�SPYZW_UV̀PVSZS̀̀YXegPUXPWRYWPWRSP�oVSXP]YeP̂_XSZWgPdUXPWRSPfXUWSZW_UVPYV̂PfXS̀SXpYW_UVPUdPWRSP�UX�qP

YV̂
MN SnZSfWPdUXP�UX�P̂_XSZWŜPWUPbSPfSXdUX]ŜPfX_UXPWUPWRSPSddSZW_pSP̂YWSPUdPWSX]_VYW_UVP̀WYWŜP_VPWRSPVUW_ZSgP

WSX]_VYWSPYaaPSn_̀W_V�P̀\bZUVWXYZẀPYV̂Pf\XZRỲSPUX̂SX̀PYV̂PSVWSXP_VWUPVUPd\XWRSXP̀\bZUVWXYZẀPYV̂P
f\XZRỲSPUX̂SX̀j

IJKLMLMNP�VPZỲSPUdP̀\ZRPWSX]_VYW_UVPdUXPWRSP�oVSX�̀PZUVpSV_SVZSgPWRSP�oVSXP̀RYaaPfYePWRSPTUVWXYZWUXPdUXP�UX�P
fXUfSXaePSnSZ\WŜqPZÙẀP_VZ\XXŜPbePXSỲUVPUdPWRSPWSX]_VYW_UVgP_VZa\̂_V�PZÙẀPYWWX_b\WYbaSPWUPWSX]_VYW_UVPUdP
[\bZUVWXYZẀqPYV̂PWRSPWSX]_VYW_UVPdSSgP_dPYVegP̀SWPdUXWRP_VPWRSPl�XSS]SVWj

��s����JK�JJJ������J���J�����s��
IJK�MKJ��ywv�J
IJK�MKMKJ�t�wxwzw{x
lPTaY_]P_̀PYP̂S]YV̂PUXPỲ̀SXW_UVPbePUVSPUdPWRSPfYXW_S̀P̀SS�_V�gPỲPYP]YWWSXPUdPX_�RWgPfYe]SVWPUdP]UVSegPYPZRYV�SP_VPWRSP
TUVWXYZWPQ_]SgPUXPUWRSXPXSa_SdPo_WRPXS̀fSZWPWUPWRSPWSX]̀PUdPWRSPTUVWXYZWjPQRSPWSX]P�TaY_]�PYàUP_VZa\̂S̀PUWRSXP̂_̀f\WS̀P
YV̂P]YWWSX̀P_VPr\S̀W_UVPbSWoSSVPWRSP�oVSXPYV̂PTUVWXYZWUXPYX_̀_V�PU\WPUdPUXPXSaYW_V�PWUPWRSPTUVWXYZWjPQRSPXS̀fUV̀_b_a_WeP
WUP̀\b̀WYVW_YWSPTaY_]̀P̀RYaaPXS̀WPo_WRPWRSPfYXWeP]Y�_V�PWRSPTaY_]jPQR_̀P[SZW_UVPh�jhjhP̂US̀PVUWPXSr\_XSPWRSP�oVSXPWUP
d_aSPYPTaY_]P_VPUX̂SXPWUP_]fÙSPa_r\_̂YWŜP̂Y]Y�S̀P_VPYZZUX̂YVZSPo_WRPWRSPTUVWXYZWP�UZ\]SVẀj

IJK�MKMOJswvtJ�wvwz�J{xJ��ywv�
QRSP�oVSXPYV̂PTUVWXYZWUXP̀RYaaPZU]]SVZSPYaaPTaY_]̀PYV̂PZY\̀S̀PUdPYZW_UVPY�Y_V̀WPWRSPUWRSXPYV̂PYX_̀_V�PU\WPUdPUXP
XSaYWŜPWUPWRSPTUVWXYZWgPoRSWRSXP_VPZUVWXYZWgPWUXWgPbXSYZRPUdPoYXXYVWePUXPUWRSXo_̀SgP_VPYZZUX̂YVZSPo_WRPWRSPXSr\_XS]SVẀP
UdPWRSPb_V̂_V�P̂_̀f\WSPXS̀Ua\W_UVP]SWRÛP̀SaSZWŜP_VPWRSPl�XSS]SVWPYV̂Po_WR_VPWRSPfSX_ÛP̀fSZ_d_ŜPbePYffa_ZYbaSPaYogP
b\WP_VPYVePZỲSPVUWP]UXSPWRYVPh�PeSYX̀PYdWSXPWRSP̂YWSPUdP[\b̀WYVW_YaPTU]faSW_UVPUdPWRSP�UX�jPQRSP�oVSXPYV̂P
TUVWXYZWUXPoY_pSPYaaPTaY_]̀PYV̂PZY\̀S̀PUdPYZW_UVPVUWPZU]]SVZŜP_VPYZZUX̂YVZSPo_WRPWR_̀P[SZW_UVPh�jhj�j

IJK�MKMNJ�{zw�tJ{�J��ywv�
IJK�MKMNMKPTaY_]̀PbePS_WRSXPWRSP�oVSXPUXPTUVWXYZWUXgPoRSXSPWRSPZUV̂_W_UVP�_p_V�PX_̀SPWUPWRSPTaY_]P_̀Pd_X̀WP̂_̀ZUpSXŜP
fX_UXPWUPSnf_XYW_UVPUdPWRSPfSX_ÛPdUXPZUXXSZW_UVPUdPWRSP�UX�P̀SWPdUXWRP_VP[SZW_UVPh�j�j�gP̀RYaaPbSP_V_W_YWŜPbePVUW_ZSPWUPWRSP
UWRSXPfYXWePYV̂PWUPWRSP�V_W_YaP�SZ_̀_UVP�Y�SXPo_WRPYPZUfeP̀SVWPWUPWRSPlXZR_WSZWgP_dPWRSPlXZR_WSZWP_̀PVUWP̀SXp_V�PỲPWRSP
�V_W_YaP�SZ_̀_UVP�Y�SXjPTaY_]̀PbePS_WRSXPfYXWeP\V̂SXPWR_̀P[SZW_UVPh�jhjkjhP̀RYaaPbSP_V_W_YWŜPo_WR_VP�hP̂YèPYdWSXP
UZZ\XXSVZSPUdPWRSPSpSVWP�_p_V�PX_̀SPWUP̀\ZRPTaY_]PUXPo_WR_VP�hP̂YèPYdWSXPWRSPZaY_]YVWPd_X̀WPXSZU�V_ S̀PWRSPZUV̂_W_UVP
�_p_V�PX_̀SPWUPWRSPTaY_]gPoR_ZRSpSXP_̀PaYWSXj

IJK�MKMNMOPTaY_]̀PbePS_WRSXPWRSP�oVSXPUXPTUVWXYZWUXgPoRSXSPWRSPZUV̂_W_UVP�_p_V�PX_̀SPWUPWRSPTaY_]P_̀Pd_X̀WP̂_̀ZUpSXŜP
YdWSXPSnf_XYW_UVPUdPWRSPfSX_ÛPdUXPZUXXSZW_UVPUdPWRSP�UX�P̀SWPdUXWRP_VP[SZW_UVPh�j�j�gP̀RYaaPbSP_V_W_YWŜPbePVUW_ZSPWUPWRSP
UWRSXPfYXWejP�VP̀\ZRPSpSVWgPVUP̂SZ_̀_UVPbePWRSP�V_W_YaP�SZ_̀_UVP�Y�SXP_̀PXSr\_XŜj

IJK�MKMLJ�{xzwx¡wx¢J�{xzuy�zJ�tu�{uvyx�t
IJK�MKMLMKP£SV̂_V�Pd_VYaPXS̀Ua\W_UVPUdPYPTaY_]gPSnZSfWPỲPUWRSXo_̀SPY�XSŜP_VPoX_W_V�PUXPỲPfXUp_̂ŜP_VP[SZW_UVP¤j¥PYV̂P
lXW_ZaSPhigPWRSPTUVWXYZWUXP̀RYaaPfXUZSŜP̂_a_�SVWaePo_WRPfSXdUX]YVZSPUdPWRSPTUVWXYZWPYV̂PWRSP�oVSXP̀RYaaPZUVW_V\SPWUP
]Y�SPfYe]SVẀP_VPYZZUX̂YVZSPo_WRPWRSPTUVWXYZWP�UZ\]SVẀjP
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IJKLMKMNMOJPQRSTUVWXYZWS[\]SYV̂STUVWXYZWSP_]RS̀QYaaSbRSŶc\̀WR̂S_VSYZZUX̂YVZRSd_WQSWQRSeV_W_YaSfRZ_̀_UVSgYhRXìS
R̂Z_̀_UVjS̀\bcRZWSWUSWQRSX_kQWSUlSR_WQRXSmYXWnSWUSmXUZRR̂S_VSYZZUX̂YVZRSd_WQSWQ_̀SoXW_ZaRSpqrSPQRSoXZQ_WRZWSd_aaS_̀̀\RS
TRXW_l_ZYWR̀SlUXSsYn]RVWS_VSYZZUX̂YVZRSd_WQSWQRŜRZ_̀_UVSUlSWQRSeV_W_YaSfRZ_̀_UVSgYhRXr

IJKLMKMLJtuvwxyJz{|J}~~w�w{�vuJt{y�
elSWQRSTUVWXYZWUXSd_̀QR̀SWUS]YhRSYSTaY_]SlUXSYVS_VZXRỲRS_VSWQRSTUVWXYZWS[\]jSVUW_ZRSỲSmXU�_̂R̂S_VS[RZW_UVSpqrpr�S
Q̀YaaSbRSk_�RVSbRlUXRSmXUZRR̂_VkSWUSR�RZ\WRSWQRSmUXW_UVSUlSWQRS�UXhSWQYWS_̀SWQRS̀\bcRZWSUlSWQRSTaY_]rSsX_UXSVUW_ZRS_̀SVUWS
XR�\_XR̂SlUXSTaY_]̀SXRaYW_VkSWUSYVSR]RXkRVZnSRV̂YVkRX_VkSa_lRSUXSmXUmRXWnSYX_̀_VkS\V̂RXS[RZW_UVSp�r�r

IJKLMKM�JtuvwxyJz{|J}~~w�w{�vuJ�wx�
IJKLMKM�MKSelSWQRSTUVWXYZWUXSd_̀QR̀SWUS]YhRSYSTaY_]SlUXSYVS_VZXRỲRS_VSWQRSTUVWXYZWSP_]RjSVUW_ZRSỲSmXU�_̂R̂S_VS[RZW_UVS
pqrpr�S̀QYaaSbRSk_�RVrSPQRSTUVWXYZWUXìSTaY_]S̀QYaaS_VZa\̂RSYVSR̀W_]YWRSUlSZÙWSYV̂SUlSmXUbYbaRSRllRZWSUlŜRaYnSUVS
mXUkXR̀̀SUlSWQRS�UXhrSeVSWQRSZỲRSUlSYSZUVW_V\_VkŜRaYnjSUVanSUVRSTaY_]S_̀SVRZR̀̀YXnr

IJKLMKM�MOSelSŶ�RX̀RSdRYWQRXSZUV̂_W_UV̀SYXRSWQRSbỲ_̀SlUXSYSTaY_]SlUXSŶ _̂W_UVYaSW_]RjS̀\ZQSTaY_]S̀QYaaSbRŜUZ\]RVWR̂S
bnŜYWYS̀\b̀WYVW_YW_VkSWQYWSdRYWQRXSZUV̂_W_UV̀SdRXRSYbVUX]YaSlUXSWQRSmRX_ÛSUlSW_]RjSZU\âSVUWSQY�RSbRRVSXRỲUVYbanS
YVW_Z_mYWR̂jSYV̂SQŶSYVSŶ�RX̀RSRllRZWSUVSWQRS̀ZQR̂\aR̂SZUV̀WX\ZW_UVr

IJKLMKM�J�vw��|J{zJtuvwxyJz{|Jt{�y������wvuJ�vxv��y
PQRSTUVWXYZWUXSYV̂S�dVRXSdY_�RSTaY_]̀SYkY_V̀WSRYZQSUWQRXSlUXSZUV̀R�\RVW_YaŜY]YkR̀SYX_̀_VkSU\WSUlSUXSXRaYW_VkSWUSWQ_̀S
TUVWXYZWrSPQ_̀S]\W\YaSdY_�RXS_VZa\̂R̀

MK Ŷ]YkR̀S_VZ\XXR̂SbnSWQRS�dVRXSlUXSXRVWYaSR�mRV̀R̀jSlUXSaÙ R̀̀SUlS\̀RjS_VZU]RjSmXUl_WjSl_VYVZ_VkjS
b\̀_VR̀̀SYV̂SXRm\WYW_UVjSYV̂SlUXSaÙ S̀UlS]YVYkR]RVWSUXSR]maUnRRSmXÛ\ZW_�_WnSUXSUlSWQRS̀RX�_ZR̀SUlS̀\ZQS
mRX̀UV̀�SYV̂

MO Ŷ]YkR̀S_VZ\XXR̂SbnSWQRSTUVWXYZWUXSlUXSmX_VZ_mYaSUll_ZRSR�mRV̀R̀S_VZa\̂_VkSWQRSZU]mRV̀YW_UVSUlS
mRX̀UVVRaS̀WYW_UVR̂SWQRXRjSlUXSaÙ R̀̀SUlSl_VYVZ_VkjSb\̀_VR̀̀SYV̂SXRm\WYW_UVjSYV̂SlUXSaÙ S̀UlSmXUl_WjSR�ZRmWS
YVW_Z_mYWR̂SmXUl_WSYX_̀_VkŜ_XRZWanSlXU]SWQRS�UXhr

PQ_̀S]\W\YaSdY_�RXS_̀SYmma_ZYbaRjSd_WQU\WSa_]_WYW_UVjSWUSYaaSZUV̀R�\RVW_YaŜY]YkR̀Ŝ\RSWUSR_WQRXSmYXWnìSWRX]_VYW_UVS_VS
YZZUX̂YVZRSd_WQSoXW_ZaRSp�rS�UWQ_VkSZUVWY_VR̂S_VSWQ_̀S[RZW_UVSpqrpr�S̀QYaaSbRŜRR]R̂SWUSmXRZa\̂RSỲ̀ R̀̀ ]RVWSUlS
a_�\_̂YWR̂ŜY]YkR̀jSdQRVSYmma_ZYbaRjS_VSYZZUX̂YVZRSd_WQSWQRSXR�\_XR]RVẀSUlSWQRSTUVWXYZWSfUZ\]RVẀr

IJKLMOJ��w�wvuJ���wyw{�
IJKLMOMKSTaY_]̀jSR�Za\̂_VkSWQÙRSdQRXRSWQRSZUV̂_W_UVSk_�_VkSX_̀RSWUSWQRSTaY_]S_̀Sl_X̀WŜ_̀ZU�RXR̂SYlWRXSR�m_XYW_UVSUlSWQRS
mRX_ÛSlUXSZUXXRZW_UVSUlSWQRS�UXhS̀RWSlUXWQS_VS[RZW_UVSp�r�r�SUXSYX_̀_VkS\V̂RXS[RZW_UV̀Sp�r�jSp�r�jSYV̂SpprqjS̀QYaaSbRS
XRlRXXR̂SWUSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSlUXS_V_W_YaŜRZ_̀_UVrSPQRSoXZQ_WRZWSd_aaS̀RX�RSỲSWQRSeV_W_YaSfRZ_̀_UVSgYhRXjS\VaR̀̀S
UWQRXd_̀RS_V̂_ZYWR̂S_VSWQRSokXRR]RVWrS��ZRmWSlUXSWQÙRSTaY_]̀SR�Za\̂R̂SbnSWQ_̀S[RZW_UVSpqr�rpjSYVS_V_W_YaŜRZ_̀_UVS
Q̀YaaSbRSXR�\_XR̂SỲSYSZUV̂_W_UVSmXRZR̂RVWSWUS]R̂_YW_UVSUlSYVnSTaY_]rSelSYVS_V_W_YaŜRZ_̀_UVSQỲSVUWSbRRVSXRV̂RXR̂Sd_WQ_VS
��ŜYǹSYlWRXSWQRSTaY_]SQỲSbRRVSXRlRXXR̂SWUSWQRSeV_W_YaSfRZ_̀_UVSgYhRXjSWQRSmYXWnSỲ̀RXW_VkSWQRSTaY_]S]YnŜR]YV̂S
]R̂_YW_UVSYV̂Sb_V̂_VkŜ_̀m\WRSXR̀Ua\W_UVSd_WQU\WSYŜRZ_̀_UVSQY�_VkSbRRVSXRV̂RXR̂rS�VaR̀̀SWQRSeV_W_YaSfRZ_̀_UVSgYhRXS
YV̂SYaaSYllRZWR̂SmYXW_R̀SYkXRRjSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSd_aaSVUWŜRZ_̂RŜ_̀m\WR̀SbRWdRRVSWQRSTUVWXYZWUXSYV̂SmRX̀UV̀S
UXSRVW_W_R̀SUWQRXSWQYVSWQRS�dVRXr

IJKLMOMOSPQRSeV_W_YaSfRZ_̀_UVSgYhRXSd_aaSXR�_RdSTaY_]̀SYV̂Sd_WQ_VSWRVŜYǹSUlSWQRSXRZR_mWSUlSYSTaY_]SWYhRSUVRSUXS]UXRS
UlSWQRSlUaaUd_VkSYZW_UV̀�S�p�SXR�\R̀WSŶ _̂W_UVYaS̀\mmUXW_VkŜYWYSlXU]SWQRSZaY_]YVWSUXSYSXR̀mUV̀RSd_WQS̀\mmUXW_VkŜYWYS
lXU]SWQRSUWQRXSmYXWnjS���SXRcRZWSWQRSTaY_]S_VSdQUaRSUXS_VSmYXWjS���SYmmXU�RSWQRSTaY_]jS���S̀\kkR̀WSYSZU]mXU]_̀RjSUXS�q�S
Ŷ�_̀RSWQRSmYXW_R̀SWQYWSWQRSeV_W_YaSfRZ_̀_UVSgYhRXS_̀S\VYbaRSWUSXR̀Ua�RSWQRSTaY_]S_lSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSaYZh̀S
\̀ll_Z_RVWS_VlUX]YW_UVSWUSR�Ya\YWRSWQRS]RX_ẀSUlSWQRSTaY_]SUXS_lSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSZUVZa\̂R̀SWQYWjS_VSWQRSeV_W_YaS
fRZ_̀_UVSgYhRXìS̀UaRŜ_̀ZXRW_UVjS_WSdU\âSbRS_VYmmXUmX_YWRSlUXSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSWUSXR̀Ua�RSWQRSTaY_]r

IJKLMOM�SeVSR�Ya\YW_VkSTaY_]̀jSWQRSeV_W_YaSfRZ_̀_UVSgYhRXS]YnjSb\WS̀QYaaSVUWSbRSUba_kYWR̂SWUjSZUV̀\aWSd_WQSUXS̀RRhS
_VlUX]YW_UVSlXU]SR_WQRXSmYXWnSUXSlXU]SmRX̀UV̀Sd_WQS̀mRZ_YaShVUdaR̂kRSUXSR�mRXW_̀RSdQUS]YnSỲ̀ _̀WSWQRSeV_W_YaSfRZ_̀_UVS
gYhRXS_VSXRV̂RX_VkSYŜRZ_̀_UVrSPQRSeV_W_YaSfRZ_̀_UVSgYhRXS]YnSXR�\R̀WSWQRS�dVRXSWUSY\WQUX_�RSXRWRVW_UVSUlS̀\ZQS
mRX̀UV̀SYWSWQRS�dVRXìSR�mRV̀Rr

IJKLMOMNSelSWQRSeV_W_YaSfRZ_̀_UVSgYhRXSXR�\R̀ẀSYSmYXWnSWUSmXU�_̂RSYSXR̀mUV̀RSWUSYSTaY_]SUXSWUSl\XV_̀QSŶ _̂W_UVYaS
\̀mmUXW_VkŜYWYjS̀\ZQSmYXWnS̀QYaaSXR̀mUV̂jSd_WQ_VSWRVŜYǹSYlWRXSXRZR_mWSUlSWQRSXR�\R̀WjSYV̂S̀QYaaSR_WQRXS�p�SmXU�_̂RSYS
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IJKLMNKJOMNOPQJOIJRSJKPJTOKSLLMIPUNVOTWPWXOYZ[OWT\UKJOPQJO]NUPUŴO_J̀UKUMNOaWbJIOcQJNOPQJOIJKLMNKJOMIOKSLLMIPUNVOTWPWO
cÛ̂OdJOeSINUKQJTXOMIOYf[OWT\UKJOPQJO]NUPUŴO_J̀UKUMNOaWbJIOPQWPONMOKSLLMIPUNVOTWPWOcÛ̂OdJOeSINUKQJTgOhLMNOIJ̀JULPOMeO
PQJOIJKLMNKJOMIOKSLLMIPUNVOTWPWXOUeOWNiXOPQJO]NUPUŴO_J̀UKUMNOaWbJIOcÛ̂OJUPQJIOIJjJ̀POMIOWLLIM\JOPQJOk̂WUlOUNOcQM̂JOMIOUNO
LWIPg

mnopqrqpOsQJO]NUPUŴO_J̀UKUMNOaWbJIOcÛ̂OIJNTJIOWNOUNUPUŴOTJ̀UKUMNOWLLIM\UNVOMIOIJjJ̀PUNVOPQJOk̂WUlXOMIOUNTÙWPUNVOPQWPO
PQJO]NUPUŴO_J̀UKUMNOaWbJIOUKOSNWd̂JOPMOIJKM̂\JOPQJOk̂WUlgOsQUKOUNUPUŴOTJ̀UKUMNOKQŴ̂OYt[OdJOUNOcIUPUNVuOYZ[OKPWPJOPQJO
IJWKMNKOPQJIJeMIuOWNTOYf[ONMPUeiOPQJOLWIPUJKOWNTOPQJOvÌQUPJ̀PXOUeOPQJOvÌQUPJ̀POUKONMPOKJI\UNVOWKOPQJO]NUPUŴO_J̀UKUMNO
aWbJIXOMeOWNiÒQWNVJOUNOPQJOkMNPIẀPOwSlOMIOkMNPIẀPOsUlJOMIOdMPQgOsQJOUNUPUŴOTJ̀UKUMNOKQŴ̂OdJOeUNŴOWNTOdUNTUNVOMNO
PQJOLWIPUJKOdSPOKSdjJ̀POPMOlJTUWPUMNOWNTXOUeOPQJOLWIPUJKOeWÛOPMOIJKM̂\JOPQJUIOTUKLSPJOPQIMSVQOlJTUWPUMNXOPMOdUNTUNVOTUKLSPJO
IJKM̂SPUMNg

mnopqrqxOyUPQJIOLWIPiOlWiOeÛJOeMIOlJTUWPUMNOMeOWNOUNUPUŴOTJ̀UKUMNOWPOWNiOPUlJXOKSdjJ̀POPMOPQJOPJIlKOMeOwJ̀PUMNOtzgZg{gtg

mnopqrqxqoOyUPQJIOLWIPiOlWiXOcUPQUNOf|OTWiKOeIMlOPQJOTWPJOMeOIJ̀JULPOMeOWNOUNUPUŴOTJ̀UKUMNXOTJlWNTOUNOcIUPUNVOPQWPOPQJO
MPQJIOLWIPiOeÛJOeMIOlJTUWPUMNgO]eOKS̀QOWOTJlWNTOUKOlWTJOWNTOPQJOLWIPiOIJ̀JU\UNVOPQJOTJlWNTOeWÛKOPMOeÛJOeMIOlJTUWPUMNO
cUPQUNOf|OTWiKOWePJIOIJ̀JULPOPQJIJMeXOPQJNOdMPQOLWIPUJKOcWU\JOPQJUIOIUVQPKOPMOlJTUWPJOMIOLSIKSJOdUNTUNVOTUKLSPJOIJKM̂SPUMNO
LIM̀JJTUNVKOcUPQOIJKLJ̀POPMOPQJOUNUPUŴOTJ̀UKUMNg

mnopqrq}n]NOPQJOJ\JNPOMeOWOk̂WUlOWVWUNKPOPQJOkMNPIẀPMIXOPQJO~cNJIOlWiXOdSPOUKONMPOMd̂UVWPJTOPMXONMPUeiOPQJOKSIJPiXOUeOWNiXO
MeOPQJONWPSIJOWNTOWlMSNPOMeOPQJOk̂WUlgO]eOPQJOk̂WUlOIĴWPJKOPMOWOLMKKUdÛUPiOMeOWOkMNPIẀPMI�KOTJeWŜPXOPQJO~cNJIOlWiXO
dSPOUKONMPOMd̂UVWPJTOPMXONMPUeiOPQJOKSIJPiOWNTOIJRSJKPOPQJOKSIJPi�KOWKKUKPWǸJOUNOIJKM̂\UNVOPQJÒMNPIM\JIKig

mnopqrq�O]eOWOk̂WUlOIĴWPJKOPMOMIOUKOPQJOKSdjJ̀POMeOWOlJ̀QWNÙ�KÔUJNXOPQJOLWIPiOWKKJIPUNVOKS̀QOk̂WUlOlWiOLIM̀JJTOUNO
Ẁ M̀ITWǸJOcUPQOWLL̂ÙWd̂JÔWcOPMÒMlL̂iOcUPQOPQJÔUJNONMPÙJOMIOeÛUNVOTJWT̂UNJKg

mnopq�n���������
mnopq�qoOk̂WUlKXOTUKLSPJKXOMIOMPQJIOlWPPJIKOUNÒMNPIM\JIKiOWIUKUNVOMSPOMeOMIOIĴWPJTOPMOPQJOkMNPIẀPXOJ�̀JLPOPQMKJOcWU\JTO
WKOLIM\UTJTOeMIOUNOwJ̀PUMNKO�gt|g�XO�gt|gzXOWNTOtzgtg�XOKQŴ̂OdJOKSdjJ̀POPMOlJTUWPUMNOWKOWÒMNTUPUMNOLIJ̀JTJNPOPMOdUNTUNVO
TUKLSPJOIJKM̂SPUMNg

mnopq�qrOsQJOLWIPUJKOKQŴ̂OJNTJW\MIOPMOIJKM̂\JOPQJUIOk̂WUlKOdiOlJTUWPUMNOcQÙQXOSN̂JKKOPQJOLWIPUJKOlSPSŴ̂iOWVIJJO
MPQJIcUKJXOKQŴ̂OdJOWTlUNUKPJIJTOdiOPQJOvlJIÙWNOvIdUPIWPUMNOvKKM̀UWPUMNOUNOẀ M̀ITWǸJOcUPQOUPKOkMNKPIS̀PUMNO]NTSKPIiO
aJTUWPUMNO�IM̀JTSIJKOUNOJeeJ̀POMNOPQJOTWPJOMeOPQJOvVIJJlJNPgOvOIJRSJKPOeMIOlJTUWPUMNOKQŴ̂OdJOlWTJOUNOcIUPUNVXO
TĴU\JIJTOPMOPQJOMPQJIOLWIPiOPMOPQJOkMNPIẀPXOWNTOeÛJTOcUPQOPQJOLJIKMNOMIOJNPUPiOWTlUNUKPJIUNVOPQJOlJTUWPUMNgOsQJO
IJRSJKPOlWiOdJOlWTJÒMǸSIIJNP̂iOcUPQOPQJOeÛUNVOMeOdUNTUNVOTUKLSPJOIJKM̂SPUMNOLIM̀JJTUNVKOdSPXOUNOKS̀QOJ\JNPXO
lJTUWPUMNOKQŴ̂OLIM̀JJTOUNOWT\WǸJOMeOdUNTUNVOTUKLSPJOIJKM̂SPUMNOLIM̀JJTUNVKXOcQÙQOKQŴ̂OdJOKPWiJTOLJNTUNVO
lJTUWPUMNOeMIOWOLJIUMTOMeO{|OTWiKOeIMlOPQJOTWPJOMeOeÛUNVXOSN̂JKKOKPWiJTOeMIOWÔMNVJIOLJIUMTOdiOWVIJJlJNPOMeOPQJOLWIPUJKO
MIÒMSIPOMITJIgO]eOWNOWIdUPIWPUMNOUKOKPWiJTOLSIKSWNPOPMOPQUKOwJ̀PUMNOtzgfgZXOPQJOLWIPUJKOlWiONMNJPQĴJKKOLIM̀JJTOPMOPQJO
KĴJ̀PUMNOMeOPQJOWIdUPIWPMIYK[OWNTOWVIJJOSLMNOWOK̀QJTŜJOeMIÔWPJIOLIM̀JJTUNVKg

mnopq�q�nyUPQJIOLWIPiOlWiXOcUPQUNOf|OTWiKOeIMlOPQJOTWPJOPQWPOlJTUWPUMNOQWKOdJJNÒMǸ ŜTJTOcUPQMSPOIJKM̂SPUMNOMeOPQJO
TUKLSPJOMIO{|OTWiKOWePJIOlJTUWPUMNOQWKOdJJNOTJlWNTJTOcUPQMSPOIJKM̂SPUMNOMeOPQJOTUKLSPJXOTJlWNTOUNOcIUPUNVOPQWPOPQJO
MPQJIOLWIPiOeÛJOeMIOdUNTUNVOTUKLSPJOIJKM̂SPUMNgOO]eOKS̀QOWOTJlWNTOUKOlWTJOWNTOPQJOLWIPiOIJ̀JU\UNVOPQJOTJlWNTOeWÛKOPMO
eÛJOeMIOdUNTUNVOTUKLSPJOIJKM̂SPUMNOcUPQUNO{|OTWiKOWePJIOIJ̀JULPOPQJIJMeXOPQJNOdMPQOLWIPUJKOcWU\JOPQJUIOIUVQPKOPMOdUNTUNVO
TUKLSPJOIJKM̂SPUMNOLIM̀JJTUNVKOcUPQOIJKLJ̀POPMOPQJOUNUPUŴOTJ̀UKUMNg

mnopq�q�nsQJOLWIPUJKOKQŴ̂OKQWIJOPQJOlJTUWPMI�KOeJJOWNTOWNiOeÛUNVOeJJKOJRSŴ̂igOsQJOlJTUWPUMNOKQŴ̂OdJOQĴTOUNOPQJOL̂ẀJO
cQJIJOPQJO�IMjJ̀POUKÔM̀WPJTXOSN̂JKKOWNMPQJIÔM̀WPUMNOUKOlSPSŴ̂iOWVIJJTOSLMNgOvVIJJlJNPKOIJẀQJTOUNOlJTUWPUMNOKQŴ̂O
dJOJNeMÌJWd̂JOWKOKJPP̂JlJNPOWVIJJlJNPKOUNOWNiÒMSIPOQW\UNVOjSIUKTÙPUMNOPQJIJMeg

mnopq�n�����������
mnopq�qoO]eOPQJOLWIPUJKOQW\JOKĴJ̀PJTOWIdUPIWPUMNOWKOPQJOlJPQMTOeMIOdUNTUNVOTUKLSPJOIJKM̂SPUMNOUNOPQJOvVIJJlJNPXOWNiO
k̂WUlOKSdjJ̀POPMXOdSPONMPOIJKM̂\JTOdiXOlJTUWPUMNOKQŴ̂OdJOKSdjJ̀POPMOWIdUPIWPUMNOcQÙQXOSN̂JKKOPQJOLWIPUJKOlSPSŴ̂iOWVIJJO
MPQJIcUKJXOKQŴ̂OdJOWTlUNUKPJIJTOdiOPQJOvlJIÙWNOvIdUPIWPUMNOvKKM̀UWPUMNOUNOẀ M̀ITWǸJOcUPQOUPKOkMNKPIS̀PUMNO]NTSKPIiO
vIdUPIWPUMNO�ŜJKOUNOJeeJ̀POMNOPQJOTWPJOMeOPQJOvVIJJlJNPgOsQJOvIdUPIWPUMNOKQŴ̂OdJÒMNTS̀PJTOUNOPQJOL̂ẀJOcQJIJOPQJO
�IMjJ̀POUKÔM̀WPJTXOSN̂JKKOWNMPQJIÔM̀WPUMNOUKOlSPSŴ̂iOWVIJJTOSLMNgOvOTJlWNTOeMIOWIdUPIWPUMNOKQŴ̂OdJOlWTJOUNOcIUPUNVXO
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defghihmOaRJOT[TNIONJWIJNJIO_UOPRJOTN_LPNTPQNOQNOTN_LPNTPQN\O\RTKKO_JOZLWTKYOTWIOnbÎ]JWPO]TUO_JOJWPJNJIObSQWOLPOLWO
TXXQNITWXJO[LPROTSSKLXT_KJOKT[OLWOTWUOXQbNPORTMLŴOnbNL\ILXPLQWOPRJNJQZ̀
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REQUISITION FOR PARTIAL PAYMENT - WAIVER OF LIENS

PROJECT OWNER

GENERAL CONTRACTOR SUBCONTRACTOR/VENDOR

CONTRACT WORK COMPLETE

PROJECT: CONTRACT - $
TRADE: CHANGE ORDERS - $
CONTRACT - $ TOTAL COMPLETE - $
CHANGE ORDERS - $ RETAINAGE (___%) - $
TOTAL CONTRACT - $ LESS PRE. REQ. - $

THIS REQUISITION - $

Waiver of Lien

The undersigned, upon receipt of the above requisition payment hereby releases and discharges 
the Owner of and from any liability or obligation in any way related to or arising out of this project 
up to and including the date of this document.

The undersigned further covenants and agrees that it shall not in any way claim or file a 
mechanic's or other lien against the premises of the above designated project, or any part thereof, 
or against any fund applicable thereto for any of the work, labor, materials heretofore furnished 
by it in connection with the improvement of said premises.

The undersigned further warrants that, in order to induce the Owner to release this partial 
payment, they have paid all claims for labor, material, insurance, taxes, equipment, etc., 
employed in the prosecution of the work above, to date of this requisition.

The undersigned hereby releases and agrees to hold the Owner harmless from any and all claims 
in connection with the furnishing of such labor and materials, etc., for the construction of the 
aforementioned project.

The undersigned further guarantees that all portions of the work furnished and/or provided by 
them are in accordance with the contract and that the terms of the contract with respect to these 
guarantees will hold for the period specified in said contract.

IN WITNESS WHEREOF, we have executed under seal this release on the date below and to be 
legally bound hereby:

WITNESS: ______________________________ FIRM: _______________________________

BY:____________________________________ DATE: _______________________________
CORPORATE ACKNOWLEDGEMENT
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State of
)SS.
)

County of

On the ______________ day of ______________, before me came ____________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
___________________ _____________; that he is the officer of the said corporation executing 
the foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order.

______________________________
   Notary Public

INDIVIDUAL ACKNOWLEDGEMENT

State of
)SS.
)

County of

On the ___________ day of _________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
________________________ ______________________________ that he is the individual who 
executed the foregoing instrument.

______________________________
   Notary Public

PARTNERSHIP ACKNOWLEDGEMENT

State of
)SS.
)

County of

On the _________________ day of ________________, before me came _________________ 
to me known and who by me being duly sworn did depose and say that he resides at 
___________________ ______________________; that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf 
of said partnership.

______________________________
   Notary Public
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SECTION 007002 - INSURANCE RIDER
(Supplement to Article 11 of Section 007000, AIA A201-2017 General Conditions

For Insurance Requirements, for this Project)

Name of Insurance 
Producer:

Name of Insured:

The Contractor shall purchase and maintain during the life of the contract insurances as listed 
herein.  This insurance must be purchased from a New York State licensed, A.M. Best Rated "A" 
or "A+" carrier.  The Owner, the Architect, their Consultants and Subconsultants shall, with the 
exception of Worker's Compensation and Employer's Liability Insurance, be named as additional 
named insureds on a primary and non-contributory basis.  Contractor must submit additional 
insured endorsements to the District for approval.

At least ten (10) working days prior to the commencement of the Work, the Contractor and all 
Subcontractors shall submit to the Owner, through the Architect, a Certificate of Insurance (AIA 
Form G705) or Accord 25-s showing evidence of insurance coverage as required by these 
documents.  The standard Accord Form of Certificate of Insurance or insurance carrier certificate 
will be acceptable for employer's liability and statutory Disability.  Submit all Workers� 
Compensation Certificates on form C-105.2, or if funded though the New York State Insurance 
Fund, on form U-26.3.

All Certificates of Insurance must be signed by a licensed agent or authorized representative of 
the insurance carrier.

The certificate shall be issued to the Owner with a provision that in the event the policies are 
either canceled or diminished, at least 30 days prior notice thereof shall be given to the Owner.  

The insurance required for this project shall be written for not less than limits of liability specified 
in this attachment or otherwise within the Contract Documents or required by law, whichever 
coverage is greater. Coverages, whether written on an occurrence or claims-made basis, shall be 
maintained without interruption from date of commencement of the Work until date of final 
payment and termination of any coverage required to be maintained after final payment.  

.1 General Liability: (Occurrence Form) � Limits Per Project using ISO Form CG 00 01 
07 98 or later date

$2,000,000 General Aggregate
$1,000,000 Products/Completed 

Operations
$1,000,000 Personal and Adv. Injury
$1,000,000 Occurrence
$   50,000 Fire Damage
$    5,000 Medical Expense
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Coverage to include Broad Form Property Damage, Contractual Liability, 
Independent Contractors, and Personal Injury.  No exclusion for XCU or 
hazards shall be endorsed to the Policy.

Products and Completed Operations Coverage to be kept in force for 12 
months after final payment; a renewal certificate is to be submitted for the 
project if the coverage renews in less than 12 months following the 
completion of the project.

Coordinate requirements for additional insurance covering contractual 
obligations assumed by Contractor as established in Articles 3.18 and 10.3 
of these Conditions by using Endorsement ISO Form B, CG2010 11/85 or 
CG 20 10 10/01 plus CG 20 37 10/01 or equivalent.  This endorsement must 
also reflect that the coverage provided is Primary and Non-Contributory.  
Waiver of Subrogation applies to all policies for all additional insureds.

.2 Auto Liability to cover ALL autos; or Owned, Hired, Leased and Non-Owned Autos.

$1,000,000 Combined Single Limit or
$  500,000 Bodily injury (per person)
$1,000,000 Bodily injury (per accident)
$  500,000 Property Damage
$      5,000 Medical Payments

.3 Excess Liability:  Insurance is to cover all stated insurance coverages listed within this 
Attachment

$2,000,000 Each Occurrence
$2,000,000 Aggregate
$     10,000 Retention (Maximum)

.4 Workers' Compensation

Statutory Part A
Statutory Disability
Employer's Liability Part B
$  500,000 Each Accident
$1,000,000 Disease Policy Limit
$  500,000 Disease Each Employee

.5 Hazardous Material Coverage

Hazardous material liability insurance as 
follows: 

$1,000,000 occurrence/$2,000,000 aggregate, 
including products and completed operations.  

Such insurance shall include coverage for the Contractor's operations including, but not 
limited to, removal, replacement enclosure, encapsulation and/or disposal of asbestos, or 
any other hazardous material, along with any related pollution events, including coverage 
for third-party liability claims for bodily injury, property damage and clean-up costs.  If a 
retroactive date is used, it shall pre-date the inception of the Contract. 
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If motor vehicles are used for transporting hazardous materials, the Contractor shall provide 
pollution liability broadened coverage (ISO endorsement CA 9948) as well as proof of M CS 
90. 
Coverage shall fulfill all requirements of the Contract and General Conditions and shall 
extend for a period of three (3) years following acceptance by the Owner of the Certificate 
of Completion. 

.6 Testing Company Errors and Omission Insurance
$1,000,000 Each Occurrence
$2,000,000 Aggregate

for the testing and other professional acts of the Contractor performed under the contract 
with the Owner.

Further, Contractor shall require all Subcontractors to carry similar insurance coverages and limits 
of liability as set forth above and adjusted to the nature of Subcontractors' operations and submit 
same to Owner for approval prior to start of any Work.  

Further, it is not the intention of these insurance requirements to require each Subcontractor, 
vendor or material man involved in the work to provide �excess� coverage in the amounts stated 
herein but the �excess� limit shall be at least 2 times the contract sum entered into between the 
individual Contractor and the particular Subcontractor, vendor or material man but not less than 
$1,000,000.00, each occurrence, $3,000,000 aggregate and $10,000 retention (Maximum).

In the event Contractor fails to obtain the required certificates of insurance from the Subcontractor 
and a claim is made or suffered, the Contractor shall indemnify, defend and hold harmless Owner, 
Architect, Engineers, Consultants and Subconsultants and their agents or employees from any 
and all claims for which the required insurance would have provided coverage.  This indemnity 
obligation is in addition to any other indemnity obligation provided in the Contract.

The following shall be included as Additional Insureds

• School District (NAME), Members of the Board of Education, any officer, member of its staff, 
employee, or representative of school district.

• KG+D Architects and ALL consultants listed on the cover of the PROJECT/SPECIFICATIONS 
MANUAL

Proof of Insurance shall show the following Insureds and Holder:
(a) Certificate Holder: 
(b) Additional Named Insureds, on a primary basis:

Owner
Architect
Construction Manager
Consultants:
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**End of Rider**
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SECTION 011000 - DESCRIPTION OF WORK

1.1 GENERAL PROJECT DESCRIPTION
A. The scope of work of this project generally consists of the phase two construction 

of a New Recreation & Community Center, 270 Harrison Avenue, Harrison, NY 
10528 NY all as depicted on the accompanying Contract Drawings and the 
Technical Specifications.  
1. The work completed in Phase One generally consists of excavation, 

installation of concrete footings and foundation walls, gravel sub-base 
within the building footprint, site retaining walls, a ground source heat pump 
well field, sub-surface storm drainage system, backfill to subgrade, and 
placement of piping and conduits for utility service connections (except 
gas).

2. The work included in Phase Two generally consists of excavation and 
backfill as may be needed for sitework, building construction, connection 
of utilities, pavements, site furnishings and plantings, all as shown on the 
drawings.

B. Bids shall be received in accordance with the New York State Public Bidding Laws, 
this project will be executed under one SINGLE PRIME CONTRACT as noted 
below:

Contract #1 General Construction � PHASE TWO

One set of Documents is issued covering all of the work of this contract.  

C. Definitions as apply to "Contractors" involved with the work of this Project.
1. "The Contractor" or "Contractor" meaning that one single prime contractor 

is responsible for all of the work of this contract.

D. Existing conditions are shown on the drawings to the best knowledge of the 
Architect.  The Architect, however, cannot guarantee the correctness of the 
existing conditions shown and assumes no responsibility, therefore.  It shall be the 
responsibility of the Contractor to visit the site and verify all existing conditions.

E. ADDITIONAL SECURITY PROVISIONS, COORDINATE WITH ARTICLE 3 OF 
SECTION 007000 AND SECTION 011501
1. Each Contractor and each Subcontractor shall require his employees, while 

on the job site, to wear, in a conspicuous location, a Photo I.D. badge 
bearing the name of the individual and the Contractor for whom working.  
The badges of each Contractor shall be numbered consecutively.  An up-
to-date list of all I.D. badges, indicating the name and number along with a 
copy of the photograph for each employee, shall be furnished to the Owner.

F. Regarding special inspections, the registered design professional in responsible 
charge shall be the Architect.  The Owner shall hire the special inspectors and 
shall be responsible for the cost of special inspections, but the contractor is 
responsible for the cost of any re-inspections or retesting.  The inspections 
required are outlined on the Statement of Special Inspection and Tests Form 
furnished upon award.  The Architect shall be responsible for determining the 
qualifications of the special inspectors, receiving and retaining all reports and 
assuring that any discrepancies are corrected.  
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Special inspectors must keep records of inspections and furnish inspection reports 
to the Architect of record.  The reports must indicate that the work inspected was 
done in conformance with the approved construction documents.  Discrepancies 
must be brought to the attention of the contractor and non-corrected discrepancies 
must be brought to the attention of the Architect of record.  A final report of 
inspections documenting required special inspections and correction of any 
discrepancies noted must be submitted to the registered design professional in 
responsible charge at the completion of the project.  The design professional shall 
forward a copy of the final report to the Owner for their records.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Construction time and phasing requirements.
B. Proof of orders and delivery dates.
C. Intent of Documents 
D. Field Measurements
E. Initial Submittal Requirements
F. Quality Requirements
G. Testing and Inspection
H. Manufacturers Field Services and Reports
I. Coordination.
J. Field Engineering.
K. Design Responsibility
L. Schedules
M. Additional Requirements
N. Waste Management
O. Use of Premises
P. Owner Occupancy
Q. Payrolls And Payroll Records - Coordinate with Section 017700

1.3 CONSTRUCTION TIME AND PHASING REQUIREMENTS
A. The Contractor is advised the "time is of the essence" of the Contract as defined 

in Article 8 of the "Conditions".  It is understood that the work is to be carried 
through to completion with the utmost speed consistent with good workmanship.  
Further, safe and legal ingress and egress shall be maintained at all times to and 
through the occupied portions of the construction site.  

B. All work and storage areas shall be completely enclosed by a fence or barricade 
at all times so that the public cannot approach the area or the equipment.  The 
Contractor shall maintain fences and barricades at all times and shall - 

• Provide signs posted on fence 50 feet on center that read "Work Area - 
Keep Out".  

Where the barricade is removed for work, the Contractor performing such work 
shall provide adequate safety personnel to prevent unauthorized persons from 
approaching the work area.  
1. Site development work shall proceed in such a manner to cause the least 

amount of disruption to the ongoing operations as possible.  Coordinate 
work with facility operating personnel.

1.4 PROOF OF ORDERS AND DELIVERY DATES - Coordinate w/Section 013300 and 
013200.
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A. Within 2 weeks after the approval of shop drawings, samples, product data and 
the like, the Contractor shall provide copies of purchase orders for all equipment 
and materials which are not available in local stock.  The Contractor shall submit 
written statements from suppliers confirming the orders and stating promised 
delivery dates.

B. This information shall be incorporated within the progress schedules so required 
as part of Sections 013300 and 013200 and shall be monitored so as to insure 
compliance with promised dates.

1.5 INTENT OF DOCUMENTS - See Article 1, Subparagraph 1.2.1 of Section 00700 for 
resolution of conflicts between drawings and specifications.

Regardless of hierarchy listed in reference paragraph, in cases of conflict as to the 
type or quality of materials to be supplied, the contractor is to confirm the scope 
prior to submitting their bid through the RFI and addenda process.  If a conflict 
exists after the contract is executed, the contractor is to follow the direction of the 
Architect and is obligated to provide the labor and materials as directed by the 
Architect.

1.6 FIELD MEASUREMENTS
A. The Contractor shall take all necessary field measurements prior to fabrication and 

installation of work and shall assume complete responsibility for accuracy of same.
B. This project is for Site Preparation and Construction and therefore necessitates 

additional attention to existing conditions receiving newly fabricated and installed 
equipment, i.e. note the requirements for field dimensioning of shop fabricated 
items whether or not so required by each technical section.  

1.7 INITIAL SUBMITTAL REQUIREMENTS
A. As outlined in Sections 005000, 007000, 013300, 013200, 015000 and 015719 

Contractor shall provide items noted including - bonds, insurance, emergency 
telephone numbers, progress scheduling, schedules of submittals, subcontractor 
listings, and the like prior to the start of any work.

B. Schedule of Values
1. Submit schedule on AIA Form G703.
2. Submit Schedule of Values in duplicate within 15 days after date of Owner-

Contractor Agreement or as established in Notice to Proceed, whichever is 
earliest.

1.09 QUALITY REQUIREMENTS
A. Monitor quality control over suppliers, manufacturers, Products, services, site 

conditions, and workmanship, to produce Work of specified quality.
B. Comply with manufacturer�s instructions.
C. Comply with specified standards as minimum quality for the Work except when 

more stringent tolerances, codes, or specified requirements indicate higher 
standards or more precise workmanship.

D. Monitor fabrication and installation tolerance control of installed Products over 
suppliers, manufacturers, Products, site conditions, and workmanship, to produce 
acceptable Work. Do not permit tolerances to accumulate.

E. Comply fully with manufacturer�s tolerances.
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1.10 TESTING AND INSPECTION LABORATORY SERVICES � Coordinate with Section 
014326
A. Owner will appoint, employ, and pay for specified services of independent firm to 

perform testing and inspection.
B. An independent firm will perform tests, inspections, and other services as required.
C. Cooperate with independent firm; furnish samples as requested.
D. Re-testing required because of non-conformance to specified requirements will be 

charged to Contractor.

1.11 MANUFACTURER�S FIELD SERVICES AND REPORTS
A. When specified in individual specification sections, require material or Product 

suppliers or manufacturers to furnish qualified staff personnel to observe site 
conditions and to initiate instructions when necessary.

B. Report observations and site decisions or instructions that are supplemental or 
contrary to manufacturer�s written instructions.

1.12 COORDINATION
A. Coordinate scheduling, submittals, and Work of various sections of specifications 

to ensure efficient and orderly sequence of installation of interdependent 
construction elements.

B. Verify utility requirement characteristics of operating equipment are compatible 
with building utilities.

C. Coordinate space requirements and installation of mechanical and electrical work 
indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, 
and conduit, as closely as practicable.

D. In finished areas, conceal pipes, ducts, and wiring within construction.

1.13 FIELD ENGINEERING � Coordinate with Section 017123 of Division #1.
A. Contractor shall establish elevations, lines, and levels and certify elevations and 

locations of the Work to conform with Contract Documents.

1.14 DESIGN RESPONSIBILITY
A. In accordance with Article 3.2.10 of the General Conditions, attention is directed 

to the following areas (if any) in which professional certification and/or design 
requirements are outlined within the technical specifications.

1. None

However, if included, is to be considered as partial only with the burden placed on 
the Contractor to provide all certifications and/or design information as may be 
specified and/or required by these Contract Documents in accordance with the 
applicable laws of the jurisdiction.

1.15 SCHEDULES 
A. General

1. The objective of this project is to complete the overall work in the shortest 
period of time.

2. To meet these objectives, the Contractor shall plan the work, obtain 
materials, and execute the construction in the most expeditious manner 
possible in accordance with the requirements listed below.
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3. If the Contractor fails to expedite and pursue any part of the work, the 
Owner may terminate the contract as per Article 14.2 or may carry out the 
work as per Article 2.4 of the General Conditions.

B. Work Period and Milestones 

Award of Contract August 15, 2024

Substantial Competition October 17, 2025

Final Completion December 30, 2025

1.16 ADDITIONAL REQUIREMENTS
A. For all work the Contractor must verify allowable working hours by town ordinance.  
B. Project site access is to be from Calvert and Harrison Avenue.  No deliveries, 

parking, staging areas or site access is permitted from Orchard Street on the north 
of the site without prior approval from the Town of Harrison Town Engineer.

C. If the Contractor fails to staff the job adequately to meet the completion date, the 
Owner reserves the right to assume possession of the material and complete 
installation with the Owner's forces or other Contractors or to require the Contractor 
to work evenings and weekends.  

D. The Contractor is responsible for temporary protection of all work until acceptance.
E. Attention is directed to Sections 064020, 095100 and 099000 for temperature and 

humidity restrictions prior to start of work and maintenance of work conditions.
F. The Contractor shall be responsible for scheduling and coordinating the work 

under this Contract with the Town and Village Engineer and with the Contractors 
performing other work for the Town of Harrison and Village of Harrison.

1.17 WASTE MANAGEMENT PROCEDURES AND DEFINITIONS
A. Waste Management Coordination:  Coordinate recycling of materials with Owner 

and as required to conform to the Construction Waste Management Plan defined 
in Section 017419.

B. Contractor shall conduct Construction Waste Management meetings as outlined 
in Section 013119 - Project Meetings.  At a minimum, waste management goals 
and issues shall be discussed at the following meetings: 
1. Pre-bid meeting.
2. Pre-construction meeting.
3. Regular job-site meetings.
4. Job safety meetings.

C. Use on-site waste as primers, sealers, underlayments, supports, backing, 
blocking, furring, suspension systems, and accessories as required for any 
purpose in patching work damaged as a result of construction activities.

D. Waste Management Definitions
1. Clean:  Untreated and unpainted; not contaminated with oils, solvents, 

caulk, or the like.
2. Construction and Demolition Waste: Solid wastes typically including 

building materials, packaging, trash, debris, and rubble resulting from 
construction, remodeling, repair and demolition operations.

3. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., 
ignitability, corrosivity, toxicity or reactivity.



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

011000- 6 DESCRIPTION OF WORK

4. Nonhazardous:  Exhibiting none of the characteristics of hazardous 
substances, i.e., ignitability, corrosivity, toxicity, or reactivity.

5. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a 
long period of exposure.

6. Recyclable:  The ability of a product or material to be recovered at the end 
of its life cycle and remanufactured into a new product for reuse by others.

7. Recycle:  To remove a waste material from the Project site to another site 
for remanufacture into a new product for reuse by others.

8. Recycling:  The process of sorting, cleansing, treating and reconstituting 
solid waste and other discarded materials for the purpose of using the 
altered form.  Recycling does not include burning, incinerating, or thermally 
destroying waste.

9. Return:  To give back reusable items or unused products to vendors for 
credit.

10. Reuse:  To reuse construction waste material in some manner on the 
Project site.

11. Salvage:  To remove waste material from the Project site to another site for 
resale or reuse by others.

12. Sediment:  Soil and other debris that has been eroded and transported by 
storm or well production run-off water.

13. Source Separation:  The act of keeping different types of waste materials 
separate beginning from the first time they become waste.

14. Toxic:  Poisonous to humans either immediately or after a long period of 
exposure.

15. Trash:  Any product or material unable to be reused, returned, recycled, or 
salvaged.

16. Volatile Organic Compounds (VOCs):  Chemical compounds common in 
and emitted by many building products over time through outgassing 
including - solvents in paints and other coatings; wood preservatives; 
strippers and household cleaners; adhesives in particleboard, fiberboard, 
and some plywood; and foam insulation.  

17. Waste:  Extra material or material that has reached the end of its useful life 
in its intended use.  Waste includes salvageable, returnable, recyclable, 
and reusable material.

18. Waste Management Plan:  A Project-related plan for the collection, 
transportation, and disposal of the waste generated at the construction site.  
The purpose of the plan is to ultimately reduce the amount of material being 
landfilled.

1.18 USE OF PREMISES
A. Use of Buildings and Sites: 

1. Limits:  Confine constructions operations to areas within contract limits 
indicated.  Do not disturb portions of the site beyond the areas in which the 
Work is indicated.  All areas of the site with the exception of the project 
area where the Work is being performed are off limits to Contractor and his 
employees.

2. Owner Occupancy:  Allow for Owner occupancy of adjacent buildings and 
sites and use by the public. Conduct the Work to provide the least possible 
interference to the activities of the Owner�s personnel and use of the 
adjacent buildings and sites by the public.
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3. Driveways and Entrances:  Keep driveways and entrances serving 
premises clear and available to Owner, Owner's employees, the public and 
emergency vehicles at all times.  Do not use these areas for parking or 
storage of materials.
a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for 

storage of materials and equipment on-site.
c. No parking, staging or project deliveries are allowed from Orchard 

Street unless prior approval is granted by the Town of Harrison.
d. Coordinate staging, parking, and storage areas with the Owner�s 

Representative.
4. Damages:  Promptly repair damage caused to adjacent facilities by work 

of the Contract to a good-as-new condition acceptable to the Owner. 
5. Existing Adjacent Facilities:  The following facilities are specifically noted 

as not to be used by Contractor or his employees:
a. Toilet facilities.
b. Telephones.

6. Utility Shutdowns: Coordinate all utility shutdowns and cross overs with the 
Owner�s Representative, schedule during off hours and non-occupied 
times only.

1.19 OWNER OCCUPANCY REQUIREMENTS
A. Owner will occupy adjacent sites and existing buildings during entire construction 

period.  Cooperate with Owner during construction operations to minimize conflicts 
and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's 
operations.  

B. Architects will prepare a Certificate of Substantial Completion for each specific 
portion of the Work once it is suitable for turnover to the phase two construction 
team.    Before partial Owner occupancy, mechanical and electrical systems shall 
be fully operational, and required tests, as-built surveys and inspections shall be 
successfully completed.  On occupancy, Owner will provide, operate, and maintain 
mechanical and electrical systems serving occupied portions of building.  On 
occupancy, Owner will assume responsibility for maintenance and custodial 
service for occupied portions of building and site.

C. Comply with standards for construction projects as follows:
1. Interaction with employees and the public is strictly forbidden.  
2. Use of offensive or inappropriate language is strictly forbidden.
3. The use of radios, tapes and CD players is prohibited on the site and in the 

buildings.
4. Smoking is prohibited on the site and in the buildings.

1.20 PAYROLLS AND PAYROLL RECORDS � See Section 012900 and 012901
A. In accordance with Article 8, Section 220 of the New York State Labor Law and 

applicable Article in the General Conditions, every contractor and subcontractor 
must keep original payrolls or transcripts subscribed and affirmed as true under 
penalty of perjury. Payrolls must be maintained for at least three years from the 
project's date of completion. At a minimum, payrolls must show the following 
information for each person employed on a public work project:
1. Name 
2. Classification(s) in which the worker was employed 
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3. Hourly wage rate(s) paid 
4. Supplements paid or provided 
5. Daily and weekly number of hours worked in each classification. 

B. Every contractor and subcontractor shall submit, within thirty (30) days after 
issuance of its first payroll and every thirty (30) days thereafter, a transcript of the 
original payrolls, subscribed and affirmed as true under penalty of perjury.

**END OF SECTION 011000**
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SECTION 011500 � SPECIAL CONDITIONS

1. Work for this contract is expected to commence at Award of Contract, August 15, 2024 
and Substantial Completion October 17, 2025.

2. Union Avenue, North Street, and Pleasant Ridge Road are highly traveled roadways.  
The Contractor shall be responsible to post and coordinate the interruption of traffic 
on these roadways.

3. The use of Recycled Asphalt Product (RAP) shall NOT be permitted.

4. The Contractor shall not commence any work under the Contract prior to a pre-
construction meeting.  The Contractor will be required to meet with The Town and 
Village of Harrison�s representatives, including the Town and Village Engineer, 
Commissioner of Public Works, the Traffic Control Officer for the Police Department, 
and other concerned governmental and utility company representatives. At this pre-
construction meeting, all special requirements of the work, the scheduling of the work 
and details for the proper maintenance, and protection of traffic during the work will 
be fully explained and discussed.

5. Traffic Control. The Contractor shall be responsible for the daily maintenance and 
protection of traffic through the project site, for the duration of the job.  The Contractor 
shall submit a proposed schedule for maintaining, protecting, and regulating traffic, 
showing chronologically and in detail the sequence and methods to be followed for 
approval by the Town and Village of Harrison. Police traffic control will be required on 
the main streets.

6. Acceptance of materials provided shall be visual and, if required, testing will be done 
in accordance with New York State Department of Transportation Standard 
Specifications.

7.  Upon milling all exposed structures (manhole rims, catch basin grates, and water and 
gas valve boxes) shall be protected and made highly visible to traffic.  Transition ramps 
shall be installed to provide for safe passage of vehicular traffic.

**END OF SECTION 011500**
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SECTION 011501 - SPECIAL PROJECT REQUIREMENTS 

Excerpts from 8 NYCRR Section 155.5 as they address “General Safety and Security Standards for 

Construction Projects”. 

 
STATEMENT OF PURPOSE: “The occupied portion of any school 

building shall always comply with the minimum requirements 

necessary to maintain a certificate of occupancy” 

 
1.1 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the General Conditions and the balance of Division #1 and 

Technical Specifications. 

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like 

shall be required to familiarize themselves with said provisions. 

C. All contractors, subcontractors, Sub-subcontractors, vendors and the like shall 

monitor their workers and require that they adhere to the following safety 

provisions during all construction and maintenance activities for the duration of 

the project. 

 
1.2 REQUIREMENTS INCLUDED 

A. Safe and Secure Storage of Construction Materials 

B. Fencing – Project; Material storage areas; Container/Refuse areas 

C. Gates – Manned during working hours; locked and secure off hours. 

D. Sidewalk bridges, security barriers, etc. reference “Exterior 

Renovations” 

E. Worker identification system 

F. Temporary partitions – separation of construction areas from occupied spaces; 

construction, materials, inspection and maintenance 

G. Worker access both horizontal and vertical in occupied buildings 

H. Debris removal. 

I. Ventilation of workspaces 

J. Exiting 

K. Fire and hazard prevention 

L. No Smoking 

M. Fire extinguishers 

N. Temporary sprinklers (if any) 

O. Smoke detectors (temporary) 

P. Fire watch and maintenance of existing fire alarm systems 

Q. Storage of gas and welding equipment 

R. Noise abatement procedures 

S. Construction fume controls 

T. Off-Gassing/bake out procedures 

U. Manufacturer’s Material Safety Data Sheet log 

V. Asbestos Code Rule 56 

W. Asbestos TEM 

X. Lead Abatement/Lead paint 
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1.3 SAFE AND SECURE STORAGE OF CONSTRUCTION MATERIALS – Coordinate 

with Sections 01 50 00 and 01 61 00 each as included with these documents. 

A. Upon written approval from the Owner materials stored on the Site shall be 

neatly arranged and protected and shall be stored in an orderly fashion in 

locations that shall not interfere with the progress of the Work. 

 
NOTE - If approval is given to store materials in any part of the building area, 

they shall be so stored as to cause no overloading of the structure. 

 
1.4 FENCING – PROJECT; MATERIAL STORAGE AREAS; CONTAINER/REFUSE 

AREAS – Coordinate with Section 01 50 00 

A. Barrier fencing constructed as outlined in Section 01 50 00 shall be provided 

surrounding all work areas, material storage locations and around dumpsters 

and/or chutes when involved with demolition/removal operations. 

B. Fencing shall be maintained in good sound condition throughout the entire course 

of construction by the Contractor and removed only when directed by the 

Architect. 

 
1.5 GATES 

A. Gates in construction fencing shall be of construction outlined in Section 01 50 

00 and shall be under the Contractors’ supervision throughout the workday and 

shall be secured in a locked condition at the close of any single business day and 

on all non-workdays. Gates shall be manned at all times work is in progress. 

 
1.6 SIDEWALK BRIDGES, SECURITY BARRIERS, ETC. REFERENCE “EXTERIOR 

RENOVATIONS” 

A. As applicable to the project involved, provide overhead protective devices for the 

work consisting of tubular framed scaffold bridges, joist trusses and solid decking. 

Provide guard rails, lights and warning signs. 

 
1.7 WORKER IDENTIFICATION SYSTEM – Coordinate with Section 01 10 00, Article 1.01. 

A. All Contractors' employees shall use a single means of access and egress, 

except in the case of emergency, to be designated by the Contractor. 

B. The Contractor shall, for all work covered under the Contract, establish a 

security control system for personnel and material involved with the work 

herein. 

C. The control system shall include photo identification badges and the like so as 

to insure against unauthorized entry to the site and resultant entry to the building 

proper. 

 
1.8 TEMPORARY PARTITIONS – SEPARATION OF CONSTRUCTION AREAS FROM 

OCCUPIED SPACES; CONSTRUCTION, MATERIALS, INSPECTION AND 

MAINTENANCE – Coordinate with Section 01 50 00. 

A. Provide temporary partitions from floors to underside of structure above, in sash 

and any other openings created by new construction, additions and alterations. 

B. Such partitions shall be constructed dust-tight using steel studs and acoustically 

and/or thermally insulated, Level 1 taped fire rated gypsum. 

C. Locate enclosures as directed by the Architect and/or as shown on the drawings. 
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D. In addition to partitions and closures, provide tight fitting filters over all 

return air grilles and/or open ducts in order to properly protect central air handling 

equipment. 

E. Take all necessary precautions to avoid unnecessary dust spreading to adjoining 

rooms and spaces. 

F. Keep all doors to spaces closed and provide positive seals around cracks, 

frames, doors and other openings within work areas. 

G. WHERE EXTERIOR CLOSURES ARE REQUIRED, INSULATE SAME TO 

MAINTAIN A TEMPERATURE OF SIXTY-FIVE (65) DEGREES F. WITHIN THE 

PLANT WITHOUT THE USE OF SPECIAL HEATING EQUIPMENT. 

H. All temporary enclosures/partitions/containment barriers shall be periodically 

inspected and maintained in good repair so as to prevent exposure to dust 

and contaminants outside the work and/or containment areas. 

 
1.9 WORKER ACCESS BOTH HORIZONTAL AND VERTICAL IN OCCUPIED BUILDINGS 

A. A specific stairwell and/or elevator shall be assigned for construction worker use 

during work hours. Workers may not use corridors, stairs or elevators 

designated for students or school staff. 

 
1.10 DEBRIS REMOVAL – Coordinate with Sections 01 50 00, 01 77 00 and 02 41 20 as 

applicable to Project. 

A. Large amounts of debris must be removed by use of enclosed chutes or similar 

systems. There shall be no movement of debris through corridors of occupied 

spaces of the building. No materials shall be dropped or thrown outside the walls 

of the building. 

B. All occupied parts of the building or buildings affected by renovation 

activity shall be cleaned at the close of each workday. 

C. School buildings occupied during any construction period shall maintain 

required health, safety and educational capabilities at all times that classes are 

in session. 

 
1.11 VENTILATION OF WORKSPACES - SEE SECTIONS 02 82/83 00 

 
1.12 EXITING 

A. At all times, the Contractor is responsible for maintenance of safety and 

egress requirements from work areas. 

 
NOTE: All legal forms of egress must be maintained at all times. 

 
B. Provide temporary exit passage system(s) with guard and handrails and ramps 

and such other measures indicated on the drawings and as applicable to the 

particular project. 

 
1.13 FIRE AND HAZARD PREVENTION – See Section 01 50 00 for requirements for fire 

watches, storage and maintenance of welding gasses and temporary heating and the 

like. 

 

1.14 NO SMOKING – No smoking is permitted on the grounds or within the 

construction area of any project. 
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1.15 FIRE EXTINGUISHERS – Fire extinguishers shall be provided within the work area and 

shall be monitored on a scheduled maintenance basis and so tagged to indicate 

same. 

 
1.16 TEMPORARY SPRINKLERS (IF ANY) – See Section 01 50 00 for applicable text and 

requirements. 

 
1.17 SMOKE DETECTORS – The respective prime contractor shall provide a 

temporary battery powered smoke detection system for all areas under construction. 

 
1.18 FIRE WATCH AND MAINTENANCE OF EXISTING FIRE ALARM SYSTEMS – See 

Section 01 50 00 

A. All Contractors shall comply with the safety provisions of the National Fire 

Protection Association's "National Fire Codes" pertaining to the work and, 

particularly, in connection with any cutting or welding performed as part of the 

work. 

B. During welding or cutting operations, a contractor's man shall act as a fire 

watcher. The fire watcher shall have proper eye protection and suitable 

firef ighting equipment including fire extinguisher (bearing current inspection 

Certificate), protective gloves and any other equipment deemed necessary. 

C. The Respective Prime Contractor will provide for and maintain the proper 

operation of fire alarm and smoke detection systems in all areas throughout the 

course of the project. The Respective Prime Contractor will provide all labor and 

material required to accomplish this in occupied areas of the school buildings 

and in areas under construction. 

 
1.19 STORAGE OF GAS AND WELDING EQUIPMENT – See Section 01 50 00 for specific 

requirements and controls. 

 
1.20 NOISE ABATEMENT PROCEDURES 

A. Develop and maintain a noise abatement program and enforce strict discipline 

over all personnel to keep noise to a minimum. Equipment and work shall not 

produce noise in excess of 60db in occupied areas or shall be scheduled for 

off hours or acoustical abatement procedures shall be taken. Noise level 

measurements (dba) shall be taken with a type 2 sound level meter in the 

occupied space in a location closest to the source of the noise. 

B. Execute construction work by methods and by use of equipment which will reduce 

excess noise. 

C. Equip air compressors with silencers, and power equipment with mufflers. 

D. As established in Section 01 10 00, all contractors shall abide by the “no work” 

periods designated by the Owner. 

 
1.21 CONSTRUCTION FUME CONTROLS – See Article 1.11 herein. 

 

1.22 OFF-GASSING/BAKE OUT PROCEDURES – Not Required 
 
1.23 MATERIAL SAFETY DATA SHEET LOG – Coordinate with Section 01 33 00 

A. Contractor shall maintain "MSDS" file on site, accessible to workers and 
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otherwise in compliance with jurisdiction's "Right To Know" legislation. 

 

 
 

1.24 ASBESTOS CODE RULE 56 AND ASBESTOS CONTAMINATED MATERIALS (ACM) 

A. Abatement projects as defined by Rule 56 shall not be performed while the 

building is occupied. 

B. In the event asbestos-contaminated materials are encountered during the work 

Contractor shall immediately notify the Architect and/or Owner for instructions as 

to procedures to be taken. 

C. All asbestos abatement projects shall comply with all applicable federal and 

State laws including but not limited to the New York State Department of Labor 

industrial code rule 56(12 NYCRR 56), and the federal Asbestos Hazard 

Emergency Response Act (AHERA), 40 CFR Part 763 (Code of Federal 

Regulations, 1998 Edition, Superintendent of Public Documents, U.S. 

Government Printing Office, Washington, DC 20402; 1998; available at the 

Office of Facilities Planning, Education Building Annex, Room 1060, State 

Education Department, Albany, New York 12234). Large and small asbestos 

projects as defined by 12 NYCRR 56 shall not be performed while the building is 

occupied. Minor asbestos projects defined by 12 NYCRR 56 as an asbestos 

project involving the removal, disturbance, repair, encapsulation, enclosure or 

handling of 10 square feet or less of asbestos or asbestos material, or 25 

linear feet or less of asbestos or asbestos material may be performed in 

unoccupied areas of an occupied building in accordance with the above 

referenced regulations. 

 
1.25 LEAD ABATEMENT/LEAD PAINT 

A. In the event lead based paint is encountered during the work Contractor 

shall immediately notify the Architect and/or Owner for instructions as to 

procedures to be taken. 

B. Attention is directed to technical Section 02 83 00 for “protocols” concerning lead 

paint removals and preparation. 

C. Any construction or maintenance operations which will disturb lead based paint 

shall be abated pursuant to protocols detailed in the “Guidelines for the 

Evaluation and Control of Lead-Based Paint Hazards in Housing” (June 

1995; U.S. Department of Housing and Urban Development, Washington, DC 

20410; available at the Office of Facilities Planning, Education Building Annex, 

Room 1060, State Education Department, Albany, NY 12234). All areas 

scheduled for construction as well as areas of flaking and peeling paint shall be 

tested for the presence of lead and abated or encapsulated in accordance with the 

above noted guidelines 

 
**End of Section** 

NOTE: The submittal of the required MSDS information shall be 

segregated 

submittals 

from the required material/shop drawing/sample 

in a separate binder 

technical submittals, failure to 

rejection of any submittal. 

and not co-mingled with the 

so conform will be cause for 
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SECTION 012500 - PRODUCT OPTIONS AND SUBSTITUTIONS

1.1 GENERAL
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Approved Equal Clause
B. Substitution Requests
C. Options
D. Contractor's Representation
E. Reimbursements

1.3 APPROVED EQUAL CLAUSE
A. Throughout the Specifications, types of material may be specified by 

manufacturer's name and catalog number in order to establish standards of quality 
and performance and not for the purpose of limiting competition.  

Inclusion by name, of more than one manufacturer or fabricator, does NOT 
necessarily imply acceptability of standard products of those named.  All 
manufacturers, named or proposed, shall conform, with modification as necessary, 
to criteria established by Contract Documents for performance, efficiency, 
materials and special accessories. 

B. Contractor may assume the phrase "or approved equal" except that the burden is 
upon the Contractor to prove such equality and to satisfy Architect that proposed 
substitute is equal to, or superior to, the item specified.

1.4 SUBSTITUTION REQUESTS
A. If the Contractor elects to prove such equality, he must request the Architect's and 

the Owner's approval in writing for substitution of such items for the specified items, 
stating the differences involved with and submitting supporting data and samples, 
if required, to permit a fair evaluation of the proposed substitution with respect to - 
1. Performance;
2. Delivery times and effect on schedules, if any;
3. Safety;
4. Function;
5. Appearance;
6. Quality and durability;
7. Any required license fees or royalties;
8. Warranty terms and conditions;
The contractor shall submit a separate request for each product, supported with 
complete data, with drawings and samples as are appropriate to substantiate the 
above.

B. The Architect, as set forth in the Post Bid Requirements in Section 002100,  will 
review requests for substitutions with reasonable promptness, and notify the 
Contractor, in writing, of the decision to accept or reject the requested substitution.
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1.5 OPTIONS
A. Where Technical Specifications permit Contractor to select optional materials, 

items, systems, or equipment, the selection of such options is subject to the 
following conditions:
1. Once an option has been selected and approved, it shall be used for the 

entire contract.
2. The Contractor shall coordinate his selection with the drawings and 

specifications and make all necessary adjustments without additional cost 
to the Owner.

1.6 CONTRACTOR'S REPRESENTATION
A. A request for a substitution constitutes a representation that the Contractor:

1. Has investigated the proposed product and determined that it is equal to or 
superior in all respects to that specified;

2. Will provide the same warranties or bonds for the substitution as for the 
product specified;

3. Will coordinate the installation of an accepted substitution in the work, and 
make such other changes in the work as may be required for installation to 
make the work complete in all respects;

4. Will waive all claims for additional costs, under its responsibility, which may 
subsequently become apparent.

5. Will have coordinated installation with all affected trade contractors, 
specialty contractors and the like and will be responsible for any and 
all costs which may arise as a result of this substitution.

1.7 REIMBURSEMENTS
A. As outlined in Section 013300, when resubmittals of materials, equipment and 

accessories to be incorporated in the project are necessary due to failure of 
Contractors to properly coordinate submittals, the submitting Contractor shall 
compensate the Design Professionals for required re-reviews of said submittals in 
accordance with the following fee schedule:

Principal's Time ------------------------------------- $ 225.00 per hour
Associate Principal --------------------------------- $ 170.00 per hour
Associates/Project Architects -------------------- $150.00 per hour

Senior Engineer's Time ---------------------------- $ 270.00 per hour
Senior Project Manager --------------------------- $190.00 per hour
Project Manager ------------------------------------  $170.00 per hour
Senior Project Engineer---------------------------  $145.00 per hour
Project Engineer ------------------------------------  $125.00 per hour
CAD Engineer/Engineer/Feld Engineer -------  $110.00 per hour

The charges incurred will be deducted from the ensuing requisition at the direction 
of the Owner.

**END OF SECTION 012500**
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SUBSTITUTION REQUEST FORM

To: Project:

Section Page Paragraph Specified Item

THE UNDERSIGNED REQUESTS CONSIDERATION OF THE FOLLOWING SUBSTITUTION:

Attached data shall include, in a tabular format to provide a line by line comparison 
- product description, specifications, drawings, photographs, performance and 
laboratory tests and the like with applicable portions of said data clearly identified.

FURTHER, the Proposed Substitution WILL (OR WILL NOT) Affect:
Dimensions indicated on the drawings? 

Wiring, piping, ductwork, or other building services indicated on the drawings? 

Other trades and abutting or interconnection work?  

Manufacturer's guarantees and warranties?   

The construction schedule?  

Maintenance and service parts locally available?  

(NOTE - If Substitution WILL affect any item above, explain in detail.)

In addition to the above, the undersigned agrees to pay for -
1. Any and all changes to the building design, including structural, civil or 

electro/mechanical systems engineering (if any), detailing; and

2. Any and all additional construction costs caused by the requested substitution.

The undersigned further states that the function, appearance and quality of the 
Proposed Substitution are equivalent or superior to the Specified Item.

SUBMITTED: DESIGN PROFESSIONAL'S COMMENTS

By:   Accepted Accepted as Noted

Firm: _ Not Accepted Received Too Late

Address:

By:

Date: Date:

Telephone/Fax: Remarks:

Approved For Subcontractor Submittal:

By: Contractor: Date:
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SECTION 012900 - APPLICATIONS FOR PAYMENT

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.  

B. This Section specifies administrative and procedural requirements governing the 
Contractor's Applications for Payment, and supplements provisions of Article 9, 
Payments and Completion, of the General Conditions of the Contract.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Schedule of Values
B. Applications for Payment

1.3 SCHEDULE OF VALUES � Article 9.2, General Conditions and Supplements thereto.
A. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule 

of Values for its part of the Work with preparation of the Contractors' Construction 
Schedule.
1. Correlate line items in the Schedule of Values with other required 

administrative schedules and forms, including:
a. Contractor's Construction Schedule.
b. Application for Payment forms, including Continuation Sheets.
c. List of subcontractors.
d. Schedule of alternates.
e. Schedule of allowances
f. List of products.
g. List of principal suppliers and fabricators.
h. Schedule of submittals.

2. Submit the Schedule of Values to the Architect at the earliest possible date 
but no later than seven (7) days before the date scheduled for submittal of 
the initial Applications for Payment.

3. Sub schedules: Where Work is separated into phases requiring separately 
phased payments, provide sub schedules showing values correlated with 
each phase of payment.

B. Format and Content:  Use the Project Manual Table of Contents as a guide to 
establish the format for the Schedule of Values.  Provide at least one line item for 
each Specification Section.  For major trades with total line items exceeding 
$25,000, provide a separate, back-up breakdown of each such trade with line items 
for identifiable units of work within such trade each of which has a value not 
exceeding $25,000.  Provide a computed unit price for each line total.
1. Identification: Include the following Project identification on the Schedule of 

Values:
a. Project name and location.
b. Name of the Architect
c. Project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange the Schedule of Values in tabular form with separate columns to 
indicate the following for each item listed:
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a. Related Specification Section or Division.
b. Description of Work.
c. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value.
h. Percentage of Contract Sum to nearest one-hundredth percent, 

adjusted to total 100 percent.
i. Phase Area (as applicable).

NOTE:  Margins of Cost:  Show line items for indirect costs and margins on 
actual costs only when such items are listed individually in Applications for 
Payment.  Each item in the Schedule of Values and Applications for Payment 
shall be complete.  Include the total cost and proportionate share of general 
overhead and profit margin for each item.

3. Provide a breakdown of the Contract Sum by Phase Area in sufficient detail 
to facilitate continued evaluation of Applications for Payment and progress 
reports.  Coordinate with the Project Manual table of contents.  Break 
principal subcontract amounts down into several line items.

4. Round amounts to nearest whole dollar; the total shall equal the Contract 
Sum.

5. Provide a separate line item in the Schedule of Values for each part of the 
Work where Application for Payment may include materials or equipment, 
purchased or fabricated and stored, but not installed.  Differentiate between 
items stored on-site and items stored off-site.  Include requirements for 
insurance and bonded warehousing, if required.

6. Provide separate line items on the Schedule of Values for initial cost of the 
materials, for each subsequent stage of completion, and for total installed 
value of that part of the Work.

7. Unit Price Work: Show the line-item value of unit-cost allowances, as a 
product of the unit multiplied by the measured quantity.  Estimate quantities 
from the best indication in the Contract Documents.

8. Temporary facilities, clean-up and other major cost items and correction of 
existing conditions are not direct cost of actual work-in-place may be shown 
either as separate line items in the Schedule of Values or distributed as 
general overhead expense, at the Contractor's option.

9. Project Closeout Expenses including any and all expenses involving 
project documentation, warranty assembly, inspection costs and fees and 
the like

10. Schedule Updating:  Update and resubmit the Schedule of Values prior to 
the next Application for Payment when Change Orders result in a change 
in the Contract Sum.

1.4 APPLICATIONS FOR PAYMENT - See Article 9.3 of the General Conditions and 
Supplements thereto.
A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by the Architect and paid for by the Owner.  The initial 
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Application for Payment, the Application for Payment at time of Substantial 
Completion and the final Application for Payment involve additional requirements.

B. Payment-Application Times:  Each progress-payment date is indicated in the 
Agreement.  The period of construction Work covered by each Application for 
Payment is the period indicated in the Agreement or in absence thereof the 
previous month.

C. Payment-Application Forms:  Use AIA Document G732-2009 and Continuation 
Sheets G703 as the form of Applications for Payment.

D. Application Preparation: Complete every entry on the form.  Include notarization 
and execution of person authorized to sign legal documents on behalf of the 
Contractor.  The Architect will reject, and return, incomplete applications without 
action.
1. Entries shall match data on the approved Schedule of Values and the 

Contractor's Construction Schedule.  Update schedules if revisions were 
made.

2. Include amounts of Change Orders and Construction Change Directives 
issued prior to the last day of the construction period covered by the 
application.

3. Provide copies of payrolls which are signed and notarized documenting 
compliance with prevailing wage laws as applicable to particular project.

E. Transmittal:  Submit one (1) signed and notarized original of each Application for 
Payment to the Architect by a method ensuring receipt within 24 hours.  One copy 
shall be complete, including waivers of lien and similar attachments, when 
required.  Transmit each copy with a transmittal form listing attachments and 
recording appropriate information related to the application, in a manner 
acceptable to the Architect.

F. Waivers of Mechanics Lien:  With each Application for Payment, submit waivers of 
mechanics liens from subcontractors, sub subcontractors and suppliers for the 
construction period covered by the previous application.
1. Submit partial waivers on each item for the amount requested.
2. When an application shows completion of an item, submit final or full 

waivers.
3. The Owner reserves the right to designate which entities involved in the 

Work must submit waivers.

Submit final Applications for Payment with or preceded by final waivers 
from every entity involved with performance of the Work covered by the 
application who is lawfully entitled to a lien.

4. Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, 
acceptable to the Owner and/or as included as attachment to Section 
007000.

G. Initial Application for Payment:  Administrative actions and submittals, that must 
precede or coincide with submittal of the first Application for Payment, shall include 
the following prerequisites to processing:
1. List of subcontractors, approved.
2. List of principal suppliers and fabricators, approved.
3. Schedule of Values, approved.
4. Contractor's Construction Schedule, approved.
5. Schedule of principal products.
6. Schedule of unit prices, approved.
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7. Submittal Schedule, approved.
8. List of Contractor's staff assignments.
9. List of Contractor's principal consultants.
10. Copies of building permits as applicable to project requirements.
11. Copies of authorizations and licenses from governing authorities for 

performance of the Work.
12. Initial progress report.
13. Report of pre-construction meeting.
14. Certificates of insurance and insurance policies.
15. Performance and payment bonds.
16. Data needed to acquire the Owner's insurance.
17. Initial settlement survey and damage report, if required by particular 

project.
18. Safety plan

H. Monthly Application for Payment Administrative actions and submittals, that must 
precede or coincide with submittal of the periodic Application for Payment, shall 
include the following:
1. As-built Record documents, required documents and submittal records on 

site.
2. Contractor's construction schedule, updated, with corrective action plan as 

applicable.
3. Material Status Report.
4. Stored Materials forms.
5. Submittal Schedule and submittal status reports.
6. RFI submittal and status log.
7. Monthly Progress report, and Notarized Progress Report Statement from 

each Contractor�s manager/superintendent stating that the work is on 
schedule, and that Contractor will meet the Substantial Completion date for 
the Work, and the Substantial Completion dates for every portion 
established under Construction Phasing Schedule Section.

I. Application for Payment at Substantial Completion:  Following issuance of the 
Certificate of Substantial Completion, submit an Application for Payment.
1. This application shall reflect Certificates of Partial Substantial Completion 

issued previous to Owner occupancy of designated portions of the Work.
2. Administrative actions and submittals that shall precede or coincide with 

this application include:
a. Occupancy permits and similar approvals.
b. Warranties (guarantees) and maintenance agreements.
c. Test/adjust/balance records.
d. Maintenance instructions.
e. Meter readings.
f. Startup performance reports.
g. Changeover information related to Owner's occupancy, use, 

operation, and maintenance
h. Final cleaning.
i. Application for reduction of retainage and consent of surety.
j. Advice on shifting insurance coverages.
k. Final progress photographs.
l. List of incomplete Work, recognized as exceptions to Architect's 

Certificate of Substantial Completion.
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J. Final Payment Application:  Administrative actions and submittals that must 
precede or coincide with submittal of the final Application for Payment include the 
following:
1. Completion of Project closeout requirements.
2. Completion of items specified for completion after Substantial Completion.
3. Ensure that unsettled claims will be settled.
4. Ensure that incomplete Work is not accepted and will be completed without 

undue delay.
5. Transmittal of required Project construction records to the Owner.
6. Certified property survey as and/if required by project documents.
7. Proof that taxes, fees, and similar obligations were paid.
8. Removal of temporary facilities and services.
9. Removal of surplus materials, rubbish, and similar elements.
10. Change of door locks to Owner's access.
11. Consent of Surety to final payment.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED

**END OF SECTION 012900**
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REQUISITION FOR PARTIAL PAYMENT - WAIVER OF LIENS  
 

PROJECT  OWNER  

  

  

GENERAL CONTRACTOR  SUBCONTRACTOR/VENDOR  

  

  

CONTRACT  WORK COMPLETE  

PROJECT:  CONTRACT -$  

TRADE:  CHANGE ORDERS -$  

CONTRACT -$  TOTAL COMPLETE -$  

CHANGE ORDERS -$  RETAINAGE (___%) -$  

TOTAL CONTRACT -$  LESS PRE. REQ. -$  

 THIS REQUISITION -$  

 
Waiver of Lien  

 
The undersigned, upon receipt of the above requisition payment hereby releases and 
discharges the Owner of and from any liability or obligation in any way related to or arising out 
of this project up to and including the date of this document.  
 
The undersigned further covenants and agrees that it shall not in any way claim or file a 
mechanic's or other lien against the premises of the above designated project, or any part 
thereof, or against any fund applicable thereto for any of the work, labor, materials heretofore 
furnished by it in connection with the improvement of said premises.  
 
The undersigned further warrants that, in order to induce the Owner to release this partial 
payment, they have paid all claims for labor, material, insurance, taxes, equipment, etc., 
employed in the prosecution of the work above, to date of this requisition.  
 
The undersigned hereby releases and agrees to hold the Owner harmless from any and all 
claims in connection with the furnishing of such labor and materials, etc., for the construction 
of the aforementioned project.  
 
The undersigned further guarantees that all portions of the work furnished and/or provided by 
them are in accordance with the contract and that the terms of the contract with respect to 
these guarantees will hold for the period specified in said contract.  
 
IN WITNESS WHEREOF, we have executed under seal this release on the below date and to 
be legally bound hereby:  
 
WITNESS: ______________________________ FIRM: ______________________________ 
 
BY:_______________________________________ DATE: ___________________________ 
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CORPORATE ACKNOWLEDGEMENT  
State of 

)SS. 
)  

County of 
 

On the ______________ day of ______________, before me came ____________________ 
to me known and who by me being duly sworn did depose and say that he resides at 
___________________ _____________; that he is the officer of the said corporation 
executing the foregoing instrument, that he knows the seal of said corporation, that the seal 
affixed to said instrument is such corporate seal, that it was so affixed by order of the Board of 
Directors of said corporation and that he signed his name thereto by like order.  
 

      

Notary Public  
 
 
INDIVIDUAL ACKNOWLEDGEMENT  
State of  
      )SS.  

)  
County of  
 
On the ___________ day of _________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
________________________ ______________________________ that he is the individual 
who executed the foregoing instrument.  
 

      

Notary Public  
 
PARTNERSHIP ACKNOWLEDGEMENT  
State of  

)SS.  
  )  

County of  
 
On the _________________ day of ________________, before me came 
_________________ to me known and who by me being duly sworn did depose and say that 
he resides at ___________________ ______________________; that he is the partner in the 
firm of ______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on 
behalf of said partnership.  
 
 

      

Notary Public  



am an officer with the title of ______________________

in the firm of ___________________________and am authorized by that firm to sign and swear, under penalty

of perjury, to the validity and accuracy of the statements below.

(1) I pay or supervise the payment of laborers, workers and mechanics employed by ____________

on the 

project. During the payroll period commencing on the day of ____________20___ and ending the

 day of ___________ 20_______ all laborers, workers and mechanics employed on said project

were paid the wages and supplements recorded as earned on the attached payroll records. No deductions have

been made either directly or indirectly from the wages and supplements other than deductions shown on the

payroll records. 

(2) The payroll records submitted for the above project and attached hereto are correct and complete, 

and the wage rates for laborers, workers, and mechanics contained therein are not less than the applicable

wage rates stated in the Contract and as designated by the State Labor Department. The number of hours

shown for each employee reflects the actual hours worked by that employee. The classification shown for each

employee is accurate and conforms with the work he or she performed.

(3) Supplements required in the Contract that are in addition to the basic hourly wages have been or 

will be paid to the appropriate plans, funds or programs.

(4) Such statement so to be filed shall be verified by the oath of the Contractor that he or she has read 

such statement subscribed by him or her and knows the content thereof, and that the same is true of his or her

own knowledge except with respect to wages and supplements owing by subcontractors which may be

certified upon information and belief.

(5) All employees of this firm have submitted completed Form I-9, Employment Eligibility Verification

Form  which has been reviewed and signed by authorized representatives of the firm and are kept in the

employees' file. Also, any and all subcontractors have certified to us that all of their employees have  submitted

completed Form I-9 Employment Eligibility Verification Form, which have been reviewed and signed by authorized

representatives of the firm and are kept in the employees' file.

By: Firm 

Name

Title:

Firm 

Date: Address

Prime NOTARY

Subcontractor

PAYROLL CERTIFICATION





05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

013113 - 1 PROJECT COORDINATION

SECTION 013113 - PROJECT COORDINATION

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Coordination of Work
B. Trade Contractor Obligations

1.3 COORDINATION OF WORK 
A. As required by the General Conditions, and restated herein, each Trade and/or 

Specialty Contractor or Subcontractor shall compare the architectural, structural, 
civil/site, mechanical and electrical Drawings and Specifications with those for all 
other trades and shall report any discrepancies between them to the Architect, thru 
the General Contractor, and obtain from him written instructions for changes 
necessary to the work.  All work shall be installed in cooperation with other trades 
installing interrelated work.  Before installation, each Trade Contractor shall make 
proper provisions to avoid interference in a manner approved by the Architect.  All 
changes required in the work caused by neglect to so advise the Architect shall be 
made by the offending Contractor at his own expense.

B. Each Trade Contractor shall be responsible for exact location of anchor bolts, 
sleeves, inserts, supports, chases, conduits and openings that may be required for 
the work.  

Attention is directed to Section 01 31 14.  Each Trade Contractor shall prepare 
layout drawings for incorporation of items to be built-in the work, pass through the 
work and the like in sufficient time so as not to cause any undue delay in the 
execution of the work.

Built-in items shall be furnished under the same Section of the Specifications as 
the respective items to be supported, and they shall be installed, except as 
otherwise specified, by the trade furnishing and installing the material in which they 
are to be located.  The trade responsible for the installation of anchor bolts shall 
also ensure that they are properly installed.  Chases, conduits, and openings shall 
be laid out in advance to permit provision in work.  Sleeves and inserts shall not 
be used in any portion of the building, where their use would impair strength or 
construction features of the building.  Sleeves, conduits, and inserts shall be set in 
forms before concrete is poured.  Extra work required where anchor bolts, 
supports, sleeves, chase openings, conduits or inserts have been omitted or 
improperly placed shall be performed at expense of trade which made error or 
omission.

C. Slots, chases, openings and recesses through floors, walls, ceilings, and roofs as 
specified will be provided for the various trades in their respective materials under 
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general construction work, but the trade requiring them shall see that they are 
properly located and shall do any cutting and patching caused by the neglect to do 
so.  

D. Locations of pipes, ducts, electrical raceways, switches, panels, equipment, 
fixtures, etc. shall be adjusted to accommodate the work to interferences 
anticipated and encountered.  Each Trade Contractor shall determine, and submit 
for approval, the exact route and location of each pipe, duct and electrical raceway 
prior to fabrication.  

Approval by the Architect is required prior to any such modifications.

E. Lines which pitch shall have the right of way over those which do not pitch.  

For example, plumbing and condensate piping drains shall normally have right of 
way.  

Lines whose elevations cannot be changed shall have the right of way over lines 
whose elevations can be changed.

F. Offsets, transitions and changes in direction in pipes, ducts and electrical raceways 
shall be made as required to maintain proper headroom and pitch of sloping lines 
whether or not indicated on the Drawings.  Each Trade Contractor shall provide air 
vents, sanitary vents, pull boxes, etc.; as required to effect these offsets, transitions 
and changes in direction.

G. Each Trade Contractor shall install all mechanical and electrical work to permit 
removal (without damage to other parts) of coils, heat exchanger bundles, fan 
shafts and wheel, draw-out circuit breakers, filters, belt guards, sheaves and drives 
and all other parts requiring periodic replacement or maintenance.  Each Trade 
Contractor shall arrange pipes, ducts, raceways, traps, starters, motors, control 
components, and the like, to clear the openings of swinging and overhead doors 
and of access panels.

H. In all locations where subjected to public access, or in any occupied spaces, any 
and all piping systems servicing mechanical delivery systems which run on the 
face of construction shall be encased in a permanent encasement such as steel 
studs and drywall; steel framing, lathing and plaster; or other suitable and 
approved materials.

I. AS REQUIRED BY COORDINATED SCHEDULING, The General Contractor shall 
provide temporary weathertight and protected openings in structure to facilitate 
placement of equipment.

1.4 TRADE CONTRACTOR OBLIGATIONS
A. The Trade Contractors are required to supply all necessary supervision and 

coordination information to any other trades who are supplying work to 
accommodate the electrical and mechanical installations.

B. Where a trade is required to install items which it does not purchase, it shall include 
for such items:
1. The coordination of their delivery.
2. Their unloading from delivery trucks driven into any designated point on the 

property line at grade level.
3. Their safe handling and field storage up to the time of permanent 
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placement in the project.
4. The correction of any damage, defacement, or corrosion to which they may 

have been subjected.
5. Their field assembly and internal connection may be necessary for their 

proper operation.
6. Their mounting in place includes the purchases and installation of all 

dunnage supporting members and fastenings necessary to adapt them to 
architectural and structural conditions unless support members are shown 
on structural or architectural drawings.

7. Their connection to building systems includes the purchase and installation 
of all terminating fittings necessary to adapt and connect them to the 
building systems.

C. Items which are to be installed but not purchased as part of the work of a particular 
trade shall be carefully examined by this trade upon delivery to the project.  

Claims that any of these have been received in such condition that their installation 
will require procedures beyond the reasonable scope of the work of the installing 
trade will be considered only if presented in writing within one week of the date of 
delivery to the project of the items in question.  

The work of the installing trade shall include all procedures, regardless of how 
extensive, necessary to put into satisfactory operation, all items for which no claims 
have been submitted as outlined above.

**END OF SECTION 013113**
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SECTION 013114 - COORDINATION DRAWINGS AND PROCEDURES

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors, and the like shall 
be required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 01 10 00, Article 1.01.

D. Coordination of the work shall be performed as outlined below.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Scheduling (Coordinate with Section 01 32 00)
B. Coordination Drawings and Procedures - General Construction Work
C. Meetings
D. Penalties

1.3 SCHEDULING
A. Development of coordination drawings shall begin immediately upon award and 

shall not be dependent upon structural shop drawings; development shall be based 
upon structural information included on the Contract Documents.  

B. During the �final� review of the coordination drawings, the approved structural 
shop/fabrication drawings shall be checked, and any conflicts identified.  The 
General Contractor shall coordinate and ensure structural shop drawings are 
processed to meet this requirement.  Failure to prosecute same in a timely manner 
will be cause for implementation of penalties as outlined in 1.07 herein.

C. Sheet metal specialty contractor or subcontractor shall provide initial drawings as 
indicated in Article 1.05 herein within six (6) weeks of issuance of Letter of Intent 
or Contract, whichever is earliest.  Time to complete all drawings may vary based 
upon size and complexity of project.  Extension to the six (6) weeks for final 
coordination drawings shall be determined prior to award by the Design 
Professional Team in consultation with the Contractors.

D. Each subsequent contractor, as listed in 1.05.E shall complete their work within 
three (3) weeks of receipt of the sheet metal drawings.

E. Progress of coordination drawings must be reported at every project meeting until 
accepted.

1.4 COORDINATION DRAWINGS AND PROCEDURES - GENERAL CONSTRUCTION 
WORK

Attention is directed to this Section for coordination drawing requirements for this 
project.  These drawings are critical to the proper execution of the Work and failure 
to honor these requirements may become the basis for denial of any and all claims 
for either or both �time� and �money�.

A. The Contractor shall provide fully integrated building, structural, 
mechanical/electrical coordination drawings and field installation layouts for such 
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work as directed by the Architect and/or Owner�s Representative (based upon 
construction method) and/or required by job requirements so as to resolve tight 
field conditions except as modified in Paragraph 1.05 below.  

B. These composite shop drawings and field installation layouts shall be coordinated 
in the field among the Contractors to verify the proper relationship to the work of 
other trades based on field conditions and shall be checked for accuracy and 
approved by the Contractors before submission to the Architect for his review and 
concurrence and shall become the basis for more specific shop drawing submittals 
as required by the technical specifications. 

CONTRACT DRAWINGS MAY NOT BE USED; Minimum Scale - 1/4 inch = 1 foot

C. Review of coordination drawings shall not diminish responsibility under this 
Contract for final coordination of installation and maintenance clearances of all 
systems and equipment with Architectural, Structural, Mechanical, Electrical, and 
other work.

D. After Architect/Engineer Review:
1. After review of coordination drawings, the method used to resolve 

interferences not previously identified shall be as in 1.06 "MEETINGS" 
below.

2. All changes to reviewed coordination drawings shall be approved in writing 
by the Architect/Engineer prior to start of work in affected area.

E. Distribution of Coordination Drawings:
1. The Sheet Metal Subcontractor shall provide the following distribution of 

documents:
a. One transparency of each Coordination Drawing to each specialty 

trade and affected Contractor for their use.
b. One transparency of each Coordination Drawing to Owner.
c. One transparency of each coordination drawing to General Trades 

Contractor.
d. One transparency of each coordination drawing to the Construction 

Manager/Owners Representative as applicable to construction 
contracts.

F. Coordination Drawings include but are not necessarily limited to:
1. Structure
2. Partition/room layout.
3. Ceiling tile and grid.
4. Light fixtures.
5. Access panels.
6. Sheet metal, coils, boxes, grilles, diffusers, etc.
7. HVAC piping and valves.
8. Smoke and fire dampers.
9. Soil, waste and vent piping.
10. Water piping 
11. Roof drain piping.
12. Major electrical conduit runs, panel boards, feeder conduit and racks of 

branch conduit.
13. Above ceiling miscellaneous metal.
14. Fire Protection Systems.
15. Heat tracing of piping.
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16. Equipment support, anchors, guides and seismic restraints.
G. All coordination drawings shall be delivered to the Architect at the end of the project 

as part of the record drawing requirements set forth in Article 3.11 of the General 
Conditions.

1.5 MEETINGS � Coordinate with Section 01 31 19
A. Coordination meetings to resolve interferences in the work will be held at the 

project site under the direction of the Architect and Owner's Representative.

Representatives of each Contractor shall be present at each meeting.  

Each Contractor shall provide the necessary manpower and/or overtime to ensure 
that the coordination process described herein does not delay the Project 
Schedule.

1.6 PENALTIES
A. FAILURE OF ANY INDIVIDUAL PRIME CONTRACTOR TO PARTICIPATE IN 

THE PREPARATION OF SAID COORDINATION DRAWINGS AND TO OBTAIN 
ARCHITECT'S REVIEW AND CONCURRENCE THEREOF WILL RESULT IN 
FORFEITURE OF THEIR RIGHT OF PAYMENT UNTIL SAID DRAWINGS ARE 
ACCEPTED.

B. REPEATED VIOLATIONS OF THIS CONTRACTUAL REQUIREMENT MAY 
RESULT IN TECHNICAL DEFAULT OF THE AGREEMENT BETWEEN THE 
OWNER AND THE OFFENDING PRIME CONTRACTOR. 

HOWEVER, THE FAILURE OF THE OWNER TO SO TERMINATE SHALL NOT 
RELIEVE THE CONTRACTOR FROM FUTURE COMPLIANCE WITH THE 
TERMS AND CONDITIONS OF THIS SECTION.

**End of Section**
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SECTION 013119 - PROJECT MEETINGS

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors, and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Initial (Kick-Off or Orientation) Meeting
B. Regular Project Meetings
C. Job Progress Meetings
D. Job Coordination Meetings
E. Mockup Review Meetings
F. Pre-Installation Conferences
G. Recording

NOTE:  As part of all individual meetings outlined above there shall be a Waste 
Management program discussion held with all responsible parties in attendance.

1.3 INITIAL (KICK-OFF OR ORIENTATION) MEETING
A. The Owner's Representative will schedule the initial job meeting, prior to the start of 

any work, at the project site and will notify all parties concerned of the time and place 
of the meeting.

B. Attendance:
1. Prime Contractor (s) or Construction Manager if involved.
2. Owner�s Representative or Owner.
3. Architect and principal consultants.
4. Major subcontractors and suppliers as deemed appropriate.
5. Representative of Testing Laboratory if independent.

C. Review and Discuss:
1. Relation and coordination of various parties, and responsible personnel for 

each party.
2. Use of premises, including office and storage areas, temporary controls, and 

security procedures.
3. Waste management requirements as outlined in Section 017419.
4. Construction schedule and critical work sequencing.
5. Processing of:

a. Contract modifications.
b. Shop Drawings, Product Data, and Samples.
c. Applications for Payment.
d. Substitutions.
e. Requests for Information.
f. Other required submittals.

6. Adequacy of distribution of Contract Documents.
7. Procedures for maintaining contract closeout submittals.
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8. Installation and removal of temporary facilities.
D. Notification procedures and extent of testing and inspection services
E. The meeting will be conducted by the Architect and Owner�s Representative and 

shall address the conduct of the job, lines of communication, and the like.  
Discussions on waste management requirements as outlined in Section 017419 
shall be part of the agenda.

F. All Contractors are required to attend.

1.4 REGULAR PROJECT MEETING AGENDA
A. Coordinate the Work of the Project (Reference Section 013114).
B. Establish a sound working relationship among the Contractors, the Architect and the 

Owner.
C. Review and update progress, submittal, and delivery schedules.
D. Review job progress.
E. Review progress payment requests: change proposals and change orders.
F. Expedite the work to completion within the project schedule.
G. Provide a 2 week look ahead schedule.

1.5 JOB PROGRESS MEETINGS
A. Unless otherwise directed, bi-weekly job meetings will be held by the Owner's 

Representative.  Present at these meetings shall be EACH CONTRACTOR or a 
representative authorized to make commitments for action on behalf of the 
Contractor and the Owner.

B. EACH CONTRACTOR shall arrange for the participation of its Subcontractors when 
their presence is required by the Owner's Representative and/or the Architect.

C. The minimum agenda will cover:
1. Review minutes of previous meetings.
2. Note field observations, problems, and decisions.
3. Identify present problems and resolve them.
4. Plan work progress during next work period and its effect on the related work 

of others.
5. Review shop drawings and submittal schedules.
6. Review change order status.
7. Review status of construction progress schedule.
8. Coordinate occupancy arrangements and access requirements with Owner.
9. Discussions on waste management requirements as outlined in Section 01 

74 19 shall be part of the agenda.

1.6 JOB COORDINATION MEETINGS (Reference Section 013114)
A. On a bi-weekly basis, either on the day of the schedule job progress meeting, or 

such other time established, a �working� coordination meeting will be held at the 
project site.  Present at these meetings shall be each contractor�s site supervisor 
with men working, or scheduled to work within the ensuing 2 weeks, and the 
Owner�s site Representative.

Further, prior to the start of any major trade work, a coordination meeting following 
the guidelines established herein shall be held subject to the same party�s presence 
as for general meetings.
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B. Meeting shall be used to coordinate work between contracts for the ensuing 2 
weeks.  At the close of the meeting, each supervisor shall, in an agreed format, 
provide a summarized 2-week work plan to the other contractors and the Owner�s 
Representative.

C. The time and place for the meetings will be as established in the preconstruction 
meeting.

D. Minutes will be taken by the party designated and distributed to all parties involved 
and the Owner�s Representative or the General Contractor will provide, at the next 
regular progress meeting, a verbal report of the date and time of the last coordination 
meeting and a listing of those present.

1.07 PRE-INSTALLATION CONFERENCES
A. Where required in individual specification Section, convene a pre-installation 

conference at project site or other designated location.
B. Require attendance of parties directly affecting or affected by work of the specific 

Section.
C. Review conditions of installation, preparation and installation procedures, and 

coordination with related work.

1.08 MOCKUP REVIEW MEETING (Coordinate with Section 014339)
A. Prior to start of any mockup that may be specified or required herein or within the 

technical specifications the following shall be accomplished:
1. Submittal of shop drawings for respective mockup;
2. Submittal of samples for respective mockup;
3. Coordination and review meeting between specialty contractors responsible 

for mockup and Architect and Owner�s representative.

1.09 RECORDING:  The Owner�s Representative or the Architect, as agreed to by contract, shall 
write minutes of all meetings and distribute them to all parties present and to those on the 
distribution list given out at the orientation meeting within 48 hours of the meeting.

PART 2 � PRODUCTS 

Not used

PART 3 - EXECUTION

Not used

**END OF SECTION 013119**
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SECTION 013200 - SCHEDULING AND PROGRESS

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the "Conditions of the Contract" and the balance of Division #1 
and Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors, and the like shall 
be required to familiarize themselves with said provisions.

C. Definitions apply to "Contractors" involved with the work of this Project.
1. "Contractor for General Construction (CGC)" meaning the party 

responsible for the preparation of, and monitoring of, the coordinated 
project progress schedule (CPPS) prepared in consort with the "Prime 
Contractors" as defined below.

2. "The Contractor" or "Contractor" meaning that Prime Contractor normally 
responsible for that work referenced.

3. "Coordinated Project Progress Schedule (CPPS)" meaning that schedule 
prepared by the "Contractor for General Construction" with all required 
input from each of the major Subcontractors employed by the Contractor 
for General Construction.  

D. The requirements set forth within this section are directed to all Contractors 
involved in the work and shall be considered mandated requirements subject to 
penalties as defined elsewhere in this Section.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Preliminary Requirements
B. Commencement, Prosecution and Completion of the work
C. Coordinated Submittal Schedules 
D. Proposed Product List and Status Report on Material Orders - See Article 1.11 of 

Section 013300; failure to comply with these requirements shall result in rejection 
of schedules and withholding of any requisitions.

E. Coordinated Project Progress Schedule
F. Breach of Contract
G. Time of Completion

1.3 PRELIMINARY REQUIREMENTS (Coordinate with Post-Bid Requirements set forth in 
Section 002100)
A. Within seven (7) days after bids are opened, and before the Contract is executed, 

the three (3) apparent low bidders for this Contract must submit to the Architect, in 
writing, a list of durations and a sequence, in the form of a bar chart, for all activities 
that are the responsibility of the bidder.  The Contractor�s proposed workforce and 
other resource loading for each activity of the bar chart, broken down by trades, 
must also be provided. Failure to comply with this requirement may be cause for 
rejection of the bid.

B. The apparent low bidders, concurrent with the submission of bar chart for each 
school, shall also submit to the Architect, in writing, the following information:
1. Shop drawing and material sample schedules keyed to the durations 

submitted in the bar chart. (See Section 013300)
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2. Schedules for the award of Subcontractor and equipment contracts keyed 
to the duration�s submitted for the bar chart.

3. The name of the person who, as Scheduling Coordinator for the apparent 
low bidder, is authorized to act on behalf of the apparent low bidder on all 
matters of scheduling included in this Section.  Once named, the 
Scheduling Coordinator may only be replaced after written notice is given 
to the Owner's Representative and Architect.  The Contractor agrees, upon 
the request of either of the two parties, to replace the Scheduling 
Coordinator.

C. Failure to comply with subsection 1.03 of this Section of the General Requirements 
may be cause for rejection of the bid and forfeiture of security.  (See the "Post-Bid 
Procedures" in the Instructions to Bidders.)

1.4 COMMENCEMENT, PROSECUTION AND COMPLETION OF THE WORK
A. Contractor shall commence work under this Contract upon receipt by him of Letter 

of Intent to Award, Notice to Proceed, and/or Execution of the Contract, and shall 
prosecute said work diligently and complete the work within the stated calendar 
days for each portion of the work as set forth in Section 011000.

B. The time stated for completion of Contract work includes final cleanup of area.  
Upon completion of total Contract work, ALL AREAS SHALL BE CLEAN.

C. The Contractor is to carry on responsibility for services and maintenance of such 
items as temporary roads, walks, ramps, field offices, parking areas, environmental 
controls, and the like until work under this Contract is complete, unless otherwise 
directed by the Owner. Coordinate work herein with Section 011000, Description 
of Work.

1.5 COORDINATED SUBMITTAL SCHEDULES 
A. Within two (2) weeks after receipt of Letter of Intent to Award, Notice to Proceed, 

and/or Execution of the Contract, The Contractor and its Subcontractors must 
submit, a detailed listing of all items to be incorporated within the work, including 
all items of mechanical and electrical.  

This agreed upon information will then be incorporated in the "CPPS" as prepared 
by the Contractor in accordance with Paragraph 1.05 of this Section.  

Listing should generally include the following:
1. Overall project milestones.
2. Proposed products list and status report on material orders.
3. Dates of shop drawing/sample submittals.
4. Guaranteed delivery dates after shop drawing and/or sample approvals.
5. Date of installation start.
6. Date of installation completion.

1.6 COORDINATED PROJECT PROGRESS SCHEDULE
A. Within two (2) weeks after receipt of Letter of Intent to Award, Notice to Proceed, 

and/or Execution of the Contract, but prior to the actual start of the field work, the 
Contractor shall submit to the Architect for his approval the proposed Coordinated 
Project Progress Schedule giving the information listed below.  

To complete the "CPPS" the Contractor and their Subcontractors shall submit to 
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each other for review, comment and time coordination prior to submittal to the 
Contractor for General Construction, their requirements so as to allow for said 
schedule to be drawn.

THE CONTRACTOR SHALL SIGNIFY ACCEPTANCE OF SAID COORDINATED 
PROJECT PROGRESS SCHEDULE BY SIGNING PRIOR TO SUBMITTAL.

FAILURE OF THE CONTRQ TO SUBMIT SAID COORDINATED PROJECT 
PROGRESS SCHEDULE AND TO OBTAIN APPROVAL THEREOF WILL 
RESULT IN FORFEITURE OF RIGHT OF PAYMENT UNTIL SAID SCHEDULE 
IS APPROVED.

SHOULD SUCH FAILURE BE CAUSED BY THE LACK OF COOPERATION ON 
THE PART OF ANY CONTRACTOR, SAID CONTRACTOR WILL BE PENALIZED 
BY FORFEITURE OF RIGHT OF PAYMENT AS WELL AS BEING HELD 
RESPONSIBLE FOR ANY DELAYS AND RESULTANT COSTS AS OUTLINED 
IN THE GENERAL CONDITIONS THAT MAY ACCRUE UNTIL SUCH 
PARTICIPATION IS FORTHCOMING AND SAID SCHEDULE IS APPROVED.

The minimum information contained within the required project progress schedule 
shall consist of - 
1. The estimated dates the various classes of work included in the Schedule 

of Values will be started and completed.
2. The estimated percentages of completion to be obtained and the total dollar 

value of the various classes of said work projected to the end of each 
calendar month until substantial completion.

Calculations shall be based upon - work in place; materials on site and not 
installed; materials fabricated and stored under suitable conditions and 
insured to full value in a manner satisfactory to Architect and Owner; and 
such other items as may be agreed to among the Contractor, Architect and 
Owner. 

3. The estimated delivery and installation dates of the major pieces of 
equipment to be furnished and installed by the Contractor.

4. The estimated projected progress of work that will be performed away from 
the job site.

5. A delineation of the work that will be performed by the Contractor's own 
forces and by his Subcontractors.

6. The estimated calendar dates on which all the work under the Contract will 
be completed and ready for substantial completion and final inspections.

B. The Coordinated Project Progress Schedule shall be based on an orderly 
progression of the Work, allowing adequate time for each operation, and leading 
to a reasonable certainty of Substantial Completion by the date established in 
Section 01 10 00.  

The "CPPS" will be reviewed by the Architect and Owner�s Representative for 
compliance with the requirements of this article and will be accepted by them or 
returned to the Contractor for revision and resubmittal.  

In the event that said schedule is returned, each Contractor shall participate in the 
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revision, as required, to prepare same for resubmittal.  

Unless specifically required by law, no payment under this Contract shall be due 
until the Progress Schedule has been submitted to the Architect and Owner�s 
Representative and approved by both parties.

C. As the work progresses, an up-to-date copy of the "CPPS" with the actual percent 
completion of the various classes of the work indicated in red shall be submitted 
by the Contractor, with input from each Subcontractor to the Architect and/or 
Owner�s Representative during the first week of each calendar month.  
(Distribution to be established as part of �preconstruction meeting�.

The "CPPS" may be adjusted and revised to meet unforeseen job conditions, but 
such changes shall always be approved by the Architect and the Owner�s 
Representative.

D. A copy of the "CPPS" shall be available at all times at the job site for the inspection 
and guidance of other Contractors, Subcontractors and Vendors engaged on any 
construction phase of the project.  

It shall be the responsibility of the Contractor to ascertain that all his 
Subcontractors, Vendors and Material men periodically consult the Schedule so 
that their work schedule shall be maintained in conformance with his own. 

It shall also be the responsibility of the Contractor to periodically consult the Job 
Progress Schedules of any other Contractors that may be engaged on any 
separate construction of the project, so that undue delay in progress on their part 
shall not delay the work of the other Contractors.

E. AN UP-TO-DATE COPY OF COORDINATED PROJECT PROGRESS 
SCHEDULE MUST BE ATTACHED TO MONTHLY REQUISITION IN ORDER 
FOR PROCESSING TO BEGIN.  

INCOMPLETE REQUISITIONS WILL BE REJECTED.

1.7 BREACH OF CONTRACT
A. The Contractor's failure to comply with any requirement called for in subsections 

1.04, 1.05 and 1.06 above shall constitute a material breach of the Contract, and 
the Owner shall have the right to and may terminate the Contract, provided, 
however, that the failure of the Owner to so terminate shall not relieve the 
Contractor from future compliance.

1.8 TIME OF COMPLETION � Coordinate with Article 8, Sections 007000 and 011000
A. Notwithstanding the implementation of the Construction Schedule, it is the sole 

responsibility of the Contractor to complete the Work within a Contract Time which 
will assure the substantial completion of the Project by the required date.

**END OF SECTION 013200**
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PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other miscellaneous submittals.

B. Related Sections include, but are not limited to, the following:

1. Division 01 Section "Construction Progress Documentation" for submitting 
schedules and reports, including Contractor's Construction Schedule and the 
Submittals Schedule.

2. Division 01 Section "Closeout Procedures �for submitting warranties ,Project 
Record Documents and operation and maintenance manuals.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information that requires Architect's responsive 
action.

B. Informational Submittals: Written information that does not require Architect's approval.
Submittals may be rejected for not complying with requirements.

1.3 SUBMITTAL PROCEDURES

A. General: Electronic copies of CAD Background Drawings of the Contract Drawings will 
be available from the Architect for use in preparing submittals. Refer to �Contractor 
Request for Electronic Drawing Files� attached to the end of this Section for 
procedures for ordering and transfer of files and for Architect�s limitations of liability for 
transfer.

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the Work 
so processing will not be delayed because of need to review submittals concurrently 
for coordination.

3. Architect reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received.

4. Submit product data, shop drawings and samples relating to a complete assembly 
at one time. Partial submittals will be returned without action.

5. Interrelated color selections will not be made until all pertinent samples are received 
by the Architect.
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C. Submittals Schedule:

1. Comply with requirements in Division 01 Section "Construction Progress 
Documentation" for list of submittals and time requirements for scheduled 
performance of related construction activities.

D. Processing Time: Allow sufficient review time so that installation will not be delayed as 
a result of the time required to process submittals, including time for resubmittals.

1. No extension of Contract Time will be authorized because of failure to transmit 
submittals to the Architect sufficiently in advance of the Work to permit processing.

2. The average review time required by the Architect for a submittal will be fifteen (15) 
business days for processing solely by the Architect�s office and twenty (20) 
business days for processing when review by Architect�s consultant is required.

E. Identification: Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 4 by 5 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect.

F. Paper and Physical Sample Submittals: Place Architect's Submittal Cover Sheet, which 
is included at the end of this section, on each submittal for identification. Complete all 
required information before submitting to Architect. Submittals received without Submittal 
Cover Sheet or with incomplete information on cover sheet will be returned for 
resubmission.

1. Include Contractor�s stamp indicating information complies with Contract Document 
requirements.

2. Submittals indicating less than complete review by Contractor will be returned for 
Contractor's compliance without Architect's review.

3. Transmit all submittals to Architect with a copy to the Construction Manager unless 
otherwise indicated. Package each submittal individually and appropriately for 
transmittal and handling. Transmit each submittal using a transmittal form. 
Architect will return submittals, without review, received from sources other than 
Contractor.

a. When submittal requires review of data by Structural Engineer or Mechanical 
or Electrical Engineers, submit a copy directly to such engineer with a copy 
to the Architect and the Construction Manager.

G. Electronic Submittals: Identify and incorporate information in each electronic submittal 
file as follows:

1. Assemble complete submittal package into a single indexed file incorporating 
submittal requirements of a single Specification Section and transmittal form with 
links enabling navigation to each item.
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2. Name file with submittal number or other unique identifier, including revision 
identifier.

3. Transmittal Form for Electronic Submittals: Use software-generated form from 
electronic project management software or electronic form acceptable to Owner.

H. Deviations: Highlight, encircle, or otherwise identify deviations from the Contract 
Documents on submittals.

Architect�s Re-review of Submittals: When resubmittals are required due to Contractor�s 
failure to properly coordinate submittals, including coordination with other Prime 
Contractors, Contractor shall reimburse the Owner for fees paid to the Architect for re- 
review of submittals through a credit change order, in accordance with the Architect�s 
current fee schedule.

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

K. Use for Construction: Use only final submittals with mark indicating action taken by 
Architect in connection with construction.

1. The Contractor shall perform no portion of its work requiring submittal and review 
of shop drawings, product data, samples or similar submittals until the respective 
submittal has been approved by the Architect. Such work shall be in accordance 
with approved submittals.

2. The Contractor shall supply shop drawings to other Contractors engaged by the 
Owner to perform work in connection with the project to ensure proper coordination 
of its work with theirs.

3. Do not proceed with installation until an applicable copy of the submittal is in the 
installer�s possession.

4. Do not permit use of unmarked copies of submittals in connection with construction.

L. Project Information Management System: The submittal process will be implemented 
through the use of a digital processing and tracking software similar to �Submittal 
Exchange�. Use this Project Information Management (PIM) software to transmit all 
submittals. Contractors must participate in and become capable in using this system

PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General: Prepare and submit Action Submittals required by individual Specification 
Sections.

1. Post electronic submittals as PDF electronic files directly to Architect's project 
information transmission web based software specifically established for Project.
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a. Architect will return annotated file. Annotate and retain one copy of file as an 
electronic Project record document file.

B. Product Data: Collect information into a single submittal for each element of construction 
and type of product or equipment.

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data.

2. Do not submit Product Data until compliance with the requirements of the 
Contract Documents has been confirmed.

3. Mark each copy of each submittal to show which products and options are 
applicable. Strike extraneous information prior to submittal

4. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.

i. Standard product operating and maintenance manuals.
j. Compliance with recognized trade association standards.
k. Compliance with recognized testing agency standards.
1. Application of testing agency labels and seals.
m. Notation of coordination requirements.

5. Submittals: Submit pdf electronic file.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not 
base Shop Drawings on reproductions of the Contract Documents or standard printed 
data. Standard information prepared without specific reference to the Project is not 
considered a Shop Drawing. Verify field measurements prior to preparation of shop 
drawings.

1. Preparation: Include the following information, as applicable:
a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring.
f. Shopwork manufacturing instructions.
g. Schedules.
h. Compliance with specified standards.
i. Notation of coordination requirements.

j. Notation of dimensions established by field measurement.
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2. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed 
wiring.

3. Number of Copies: Submit pdf electronic file, unless paper copies are specifically 
required by Architect.

D. Samples: Prepare physical units of materials or products, including the following:

1. Samples for Initial Selection: Submit manufacturer�s color charts consisting of units 
or sections of units showing the full range of colors, textures, and patterns available.

2. Samples for Verification: Submit full-size units or Samples of size indicated, 
prepared from the same material to be used for the Work, cured and finished in 
manner specified, and physically identical with the product proposed for use, and 
that show full range of color and texture variations expected. Samples include, but 
are not limited to, the following: partial sections of manufactured or fabricated 
components; small cuts or containers of materials; complete units of repetitively 
used materials; swatches showing color, texture, and pattern; color range sets; and 
components used for independent testing and inspection.

3. Submit Samples for review of kind, color, pattern, and texture for a final check of 
these characteristics with other elements and for a comparison of these 
characteristics between final submittal and actual component as delivered and 
installed.
a. If variation in color, pattern, texture, or other characteristic is inherent in the 

product represented by a Sample, submit at least three sets of paired units 
that show approximate limits of the variations.

b. Refer to individual Specification Sections for requirements for Samples that 
illustrate workmanship, fabrication techniques, details of assembly, 
connections, operation, and similar construction characteristics.

4. Number of Samples for Initial Selection: Submit one full set of available choices 
where color, pattern, texture, or similar characteristics are required to be selected 
from manufacturer's product line. Architect will return submittal with options 
selected.

5. Number of Samples for Verification: Submit three sets of Samples. Architect will 
retain two Sample sets; remainder will be returned.
a. Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to be 
demonstrated.

6. Schedule: Include significant sample submittals in the Contractor's Construction 
Schedule.

7. Disposition: Maintain sets of approved Samples at Project site, available for 
quality-control comparisons throughout the course of construction activity. Sample 
sets may be used to determine final acceptance of construction associated with 
each set.

a. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor.
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E. Mockups: Mock-ups and field samples specified in individual Sections are full-size, 
physical example assemblies to illustrate finishes and materials. Mockups are used to 
verify selections made under Sample submittals, to demonstrate aesthetic effects and, 
where indicated, qualities of materials and execution, and to review construction, 
coordination, testing, or operation; they are not Samples. Mockups establish the standard 
by which the Work will be judged.

1. Comply with submittal requirements to the fullest extent possible. Process 
transmittal forms to provide record of activity.

F. Submittals Schedule: Comply with requirements in Division 01 Section "Construction 
Progress Documentation."

2.2 INFORMATIONAL SUBMITTALS

A. General: Prepare and submit Informational Submittals required by other Specification
Sections.

1. Number of Copies: Submit pdf electronic file.
2. Certificates and Certifications: Provide a notarized statement that includes the 

signature of entity responsible for preparing certification. Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity.

3. Test and Inspection Reports: Comply with requirements in Division 1 Section 
"Quality Requirements."

B. Qualification Data: Prepare written information that demonstrates capabilities and 
experience of firm or person. Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information 
specified.

C. Product Certificates: Prepare written statements on manufacturer's letterhead certifying 
that product complies with requirements.

D. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements. Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms. Include names of firms and 
personnel certified.

E. Installer Certificates: Prepare written statements on manufacturer's letterhead certifying 
that Installer complies with requirements and, where required, is authorized for this 
specific Project.

F. Manufacturer Certificates: Prepare written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements. Include evidence of 
manufacturing experience where required.
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G. Material Certificates: Prepare written statements on manufacturer's letterhead certifying 
that material complies with requirements.

H. Material Test Reports: Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements.

Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on 
the testing agency's standard form, indicating and interpreting results of tests 
performed before installation of product, for compliance with performance 
requirements.

J. Compatibility Test Reports: Prepare reports written by a qualified testing agency, on 
testing agency�s standard form, indicating and interpreting results of compatibility tests 
performed before installation of product. Include written recommendations for primers 
and substrate preparation needed for adhesion.

K. Field Test Reports: Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for compliance 
with requirements.

L. Product Test Reports: Prepare written reports indicating current product produced by 
manufacturer complies with requirements. Base reports on evaluation of tests performed 
by manufacturer and witnessed by a qualified testing agency, or on comprehensive tests 
performed by a qualified testing agency.

M. Research/Evaluation Reports: Prepare written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in 
effect for Project. Include the following information:

1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.

4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

N. Maintenance Data: Prepare written and graphic instructions and procedures for operation 
and normal maintenance of products and equipment. Comply with requirements in 
Division 1 Section "Closeout Procedures."

O. Design Data: Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations. 
Include list of assumptions and other performance and design criteria and a summary of 
loads. Include load diagrams if applicable. Provide name and version of software, if any, 
used for calculations. Include page numbers.
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P. Manufacturer's Instructions: Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment. Include name of product and name, address, and telephone 
number of manufacturer. Include the following, as applicable:

1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.

5. Required adjustments.
6. Recommendations for cleaning and protection.

Q. Manufacturer's Field Reports: Prepare written information documenting factory-authorized 
service representative's tests and inspections. Include the following, as applicable:

1. Name, address, and telephone number of factory-authorized service representative 
making report.

2. Statement on condition of substrates and their acceptability for installation of 
product.

3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements.
6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

R. Insurance Certificates and Bonds: Prepare written information indicating current status 
of insurance or bonding coverage. Include name of entity covered by insurance or bond, 
limits of coverage, amounts of deductibles, if any, and term of the coverage.

Material Safety Data Sheets: Submit information directly to Construction Manager. If 
submitted to Architect, Architect will not review this information but will return it with no 
action taken.

1. Submit MSDS�s for all products used during construction whether incorporated in 
the Work or used in the performance of the Work.

2. Construction Manager will compile a central file of MSDS�s on the site, which will be 
available to workers and others in accordance with �Right to Know� legislation.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for compliance with the Contract Documents. Note 
corrections and field verify all dimensions. Mark with approval stamp before submitting 
to Architect.
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B. Approval Stamp: Stamp each submittal and submittal cover sheet with a uniform, 
approval stamp. Include Project name and location, submittal number, Specification 
Section title and number, name of reviewer, date of Contractor's approval, and statement 
certifying that submittal has been reviewed, checked, and approved for compliance with 
the Contract Documents.

3.2 ARCHITECT'S ACTION

A. General: Architect will not review submittals that do not bear Contractor's approval stamp 
and will return them without action.

B. Except for submittals for information or similar purposes, where action and return is 
required or requested, Architect will review each submittal, mark to indicate action taken, 
and return.

1. Compliance with specified characteristics is Contractor's responsibility.

C. Action Submittals: Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it. Architect will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken, as 
follows:

1. The contractor may proceed with fabrication on "REVIEWED" or "FURNISH AS 
NOTED" shop drawings provided that the Contractor adheres to the corrections 
noted.

2. Contractor may not proceed with fabrication on shop drawings noted "REVISE AND 
RESUBMIT" or "REJECTED" until "REVIEWED" or "FURNISH AS NOTED" stamp 
is received on resubmitted drawing.
a. Do not permit submittals marked "Revise and Resubmit," or "Rejected," to be 

used at Project site, or elsewhere where Work is in progress.

3. Other Action: Where submittal is primarily for information or record purposes, 
special processing or other activity, submittal will be returned, marked "Action Not 
Required."

D. Informational Submittals: Architect will review each submittal and will not return it, or will 
reject and return it if it does not comply with requirements. Architect will forward each 
submittal to appropriate party.

E. Submittals not required by the Contract Documents will not be reviewed and may be 
discarded.

**END OF SECTION 013300**
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SECTION 013301 - CONTRACTOR REQUEST FOR ELECTRONIC DRAWING FILES

The Architect, for the convenience of the Client/Owner, has electronic copies or 
representations o f   Drawings,  Specifications  and  Project  Manuals.     Requests f o r  
electronic  copies  of  such  Drawings,  Specifications  and  Project  Manuals  by  the 
Contractor, for the Contractors use or the use of Subcontractors, shall be made in 
writing to the Client/Owner as outlined herein below and shall outline the benefit derived 
from such a request.  The Contractor shall be prepared to reimburse the Client/Owner for 
any costs involved in preparing such electronic documents for the Contractors use.

Architect�s Project Number:

Project Name:

Architect:

Client/Owner:

Contractor/Recipient�s Name:

Attention to:

Contractor/Recipient�s Address:

Date of Request:

Date of Release:

As requested, attached is a list of electronic drawing files in DWG/DWF format (Drawings may 
be compressed).  For the release of these electronic drawing files to the recipient, the following 
items  shall  be  understood,  acknowledged  and  signed  by  the  authorized  personnel  of  the 
recipient with the fee included as may be required.

A. The electronic drawing files are the property of the Architect and the Contractor is 
granted a license to use the electronic files only in connection with the subject project.

B. The  electronic  drawing  files  do  not  necessarily  represent  the  Contract  Documents 
associated with the referenced project.  These files are solely for the use of the recipient 
and  are  not  a  representation  of  the  scope  of  work  for  the  project.    Any  use  by 
contractors,  subcontractors  or  fabricators  shall  be  on  all  of  the  same  terms  and 
conditions being applicable to such users who shall acknowledge the same in writing. 
The Recipient may use the electronic drawing files only.  Electronic drawing files or 
portions thereof, shall not be provided to anyone else without the written approval of the 
Client/Owner. The use of the electronic drawing files, documents and any reprographics 
shall not identify any member of the Architect or Architect�s consultants or sub- 
consultants or the Client/Owner without the written approval from the parties.

C. The  entire  risks  as  to  the  results  and  performance  of  the  package  including  the 
electronic drawing files, are assumed by the Contractor/recipient.  The Client/Owner, the 
Architect and the Architect�s consultants and sub-consultants, including directors, 
employees, representatives, and licensors of the company, shall not have any liability to 
the Contractor/recipient or any other person or entity for any direct, indirect, incidental 
special or consequential damages whatsoever, including, but not limited to, the loss of
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revenue or profit, lost data, or any other personnel, commercial or economic loss, and 
claims by third parties.  Even if the Client/Owner and Architect and the Architect�s 
consultants and sub-consultants has been advised of the possibility of such damages; 
said Client/Owner and Architect and the Architect�s consultants and sub-consultants 
shall not be held liable as stated above.

D. The Contractor/recipient hereby agrees to indemnify and hold the Client/Owner, the 
Architect and the Architect�s consultants and sub-consultants harmless from and against 
any cost, damage, liability, loss or claim arising from violation of this license.  The 
Contractor/recipient and all subcontractors of all tiers also agrees that, in addition to all 
other remedies hereunder, the Contractor/recipient and such parties grant the 
Client/Owner the right to seek injunctive or other equitable relief to prevent the violation 
or require the performance of any of the Contractor�s/recipient�s obligations under this 
license, and the Contractor/recipient hereby consents to the issuance of such relief by 
any court of competent jurisdiction without the need to post any bond or security.

E. The electronic files requested are as follows:

Electronic file name Corresponding Drawing
(close approximation)

1.

2.

3.

Etc.

Total number of files:

CONTRACTOR�S/RECIPIENT�S AGENT SIGNATURE:  

NAME IN BLOCK LETTERS:  

AUTHORIZED POSITION HELD:  

DATE OF SIGNATURE:  
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SUBMITTAL COVER SHEET

Contractor:_____________________________________________________________

Address:___________________________________ Telephone: (    )______________

TYPE OF SUBMITTAL:

Shop Drawings
Technical Data
Test Report

Schedule
Certificate
Warranty

Physical Sample

Color Sample
_____________

Submission #:    1st     2nd    3rd    4th    (circle one)

Contractor Remarks: Contractor Submittal Review Stamp

THE ATTACHED MATERIAL HAS BEEN REVIEWED 
BY THE UNDERSIGNED AND IS BELIEVED TO 
COMPLY WITH ALL REQUIREMENTS OF THE 
CONTRACT DOCUMENTS. THE UNDERSIGNED 
UNDERSTANDS VERIFICATION OF FIELD 
DIMENSIONS, AND COORDINATION WITH OTHER 
TRADES, REMAINS THE RESPONSIBILITY OF THE 
CONTRACTOR. 

DATE: ___________  BY (SIGN): _______________

Consultant use below this line: Architect Submittal Review Stamp

NO EXCEPTIONS  MAKE CORRECTIONS 
   NOTED

REJECTED  REVISE AND RESUBMIT
EXAMINED  SUBMIT SPECIFIED ITEM

CHECKING IS ONLY FOR GENERAL CONFORMANCE WITH THE 
DESIGN CONCEPT OF THE PROJECT AND GENERAL COMPLIANCE 
WITH THE INFORMATION GIVEN IN THE CONTRACT DOCUMENTS. 
ANY ACTION SHOWN IS SUBJECT TO THE REQUIREMENTS OF THE 
PLANS & SPECIFICATIONS. CONTRACTOR IS RESPONSIBLE FOR 
DIMENSIONS WHICH SHALL BE CONFIRMED  & CORRELATED AT THE 
JOB SITE; FABRICATION PROCESSES AND TECHNIQUES OF 
CONSTRUCTION; COORDINATION OF HIS WORK WITH THAT OF ALL 
OTHER TRADES & THE SATISFACTORY PERFORMANCE OF HIS 
WORK

KAEYER, GARMENT + DAVIDSON ARCHITECTS, P.C.

DATE______________  BY________________________________

Owner: 

 Name of Project: 

Description:

Product Identification: _______________________________________________________

                                    _______________________________________________________

Manufacturer:              _______________________________________________________

Subcontractor/Supplier:______________________________________________________

DOCUMENT REFERENCES: (Must be fully filled out)

Spec Section No.:______________________    Drawing No(s):_______________________

Paragraph: ___________________________    Rm. Or Det. No(s):____________________
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SECTION 013306 - CERTIFICATION OF SPECIFICATION COMPLIANCE

I/WE, the MANUFACTURER/SUPPLIER and INSTALLER of 
_____________________________________________________________________________
_____________________________________________________________________________
as specified in Section Number ___________________ of the Contract Documents prepared by 
KG+D Architects, PC; 285 Main Street; Mt. Kisco, NY 10549

Harrison New Recreation & Community Center
270 Harrison Road
Harrison, NY 10528

do (does) herein certify that - 

1. All materials furnished for said project do fully comply with all specification requirements as stated 
within the Contract Documents; 

2. That no asbestos containing materials of any nature are used in the work;

3. That execution of the Work covered by this certification has been performed in accordance with 
the drawings prepared by the design professional team.

CONTRACTOR: ________________________________________________________________

CERTIFICATION BY: ____________________________ TITLE: __________________________

ADDRESS: ____________________________________________________________________

CERTIFICATION DATED: ________________________________________________________

Distribution:

Original and One Copy to: KG+D Architects, PC
285 Main Street
Mt. Kisco, NY 10549

Att:  ________________

One Copy to:



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

013306 - 2 CERTIFICATION OF SPEC COMPLIANCE

CERTIFICATION OF SPECIFICATION COMPLIANCE

CORPORATE ACKNOWLEDGEMENT

State of ) SS.

County of )

On the _________________ day of ________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the officer of the said corporation executing the foregoing 
instrument, that he knows the seal of said corporation, that the seal affixed to said instrument is such 
corporate seal, that it was so affixed by order of the Board of Directors of said corporation and that he 
signed his name thereto by like order.

______________________________
   Notary Public

INDIVIDUAL ACKNOWLEDGEMENT

State of ) SS.

County of )

On the _________________ day of _________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the individual who executed the foregoing instrument.

______________________________
   Notary Public

PARTNERSHIP ACKNOWLEDGEMENT

State of ) SS.

County of )

On the _________________ day of ________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf of said 
partnership.

______________________________
   Notary Public
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SECTION 013529 - HEALTH AND SAFETY PLAN

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors, and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Provide all labor, equipment and materials and perform all operations in connection 

with monitoring air quality, decontaminating equipment and providing worker health 
and safety protection for all Contractor and Subcontractor personnel.

B. Develop a site-specific Health and Safety Plan (HASP) specifically addressing the 
potential hazards that may be encountered.  This plan shall meet all Occupational 
Safety and Health Administration (OSHA) requirements.

C. Review the requirements and data presented and supplement the program with any 
additional measures deemed necessary to fully comply with regulatory requirements 
and adequately protect personnel on the site.

1.3 REFERENCES
A. OSHA Regulation 29 CFR 1910.120
B. OSHA Regulation 29 CFR 1926.62

1.4 DEFINITIONS
A. Site Safety Official (SSO): The individual who is responsible to the Contractor and 

has the authority and knowledge necessary to implement the site safety and health 
plan and verify compliance with applicable safety and health requirements.  

B. SSO shall possess full and complete authority to order the stoppage of any work 
which he deems unsafe.

1.5 SUBMITTALS
A. Provide within seven (7) days after execution of the Agreement.

1. Site-specific HASP including the Emergency Response Plan to the Owner, 
Owner�s Representative and Architect for review, including provisions for 
decontamination and a contingency plan for unforeseen emergencies.  The 
review is only to determine if the HASP meets basic regulatory requirements 
and the minimum requirements of this Section.  The review will not determine 
the adequacy of the HASP to address all potential hazards, as that remains 
the sole responsibility of the Contractor.

2. Current certification of employee's health and safety training and certification 
of employee's baseline medical exam status.

3. Certification of additional required health and safety training for Supervisors.
4. Qualifications and experience of the SSO for approval.

B. Submit minutes of weekly safety meetings at periodic progress meetings.
C. Refer to related submittal requirements in Section (s) 02 82 00 - Asbestos 

Abatement for project.
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1.6 CONTRACTOR�S RESPONSIBILITIES
A. Contractor is solely responsible for the health and safety of workers employed by 

the Contractor, any Subcontractor and anyone directly or indirectly employed by any 
of them.

B. Develop and follow a site-specific Health & Safety Plan (HASP) in accordance with 
the requirements of paragraph 1.07.

C. Provide a full-time SSO regardless of whether or not the Work is at a defined 
Uncontrolled Hazardous Waste Site. 

D. Pre-arrange emergency medical care services at a nearby hospital, including 
establishment of emergency routes of travel.

E. Meetings:
1. Conduct daily job briefings with all site personnel to discuss relevant health 

and safety issues including but not limited to hazards, monitoring, 
procedures, and controls. Document attendance and topics covered.

2. At a minimum, conduct weekly safety meetings with all site personnel, 
documenting attendance and topics covered.

F. Train all workers assigned to areas where contaminated media are likely to be 
encountered in accordance with 29 CFR 1910.120.

G. Include those workers involved with the abatement of Asbestos containing materials 
in a medical surveillance program and respiratory protection program that meet the 
requirements of 29 CFR 1910.120 and 29 CFR 1910.134, respectively.

H. In areas where contaminated media are likely to be encountered, monitor air quality 
in and around work area using appropriate air monitoring equipment/analysis, as 
indicated in Part 2.  Record all readings and maintain record on site.  Stop work 
and/or upgrade respiratory protection or personal protective equipment levels if 
action levels established in the HASP are exceeded.  Ensure that the degree and 
type of respiratory protection provided is consistent with the monitored 
concentrations and individual chemical parameters.  Lawfully dispose of all 
contaminated clothing and equipment that cannot be decontaminated. 

1.7 HEALTH & SAFETY PLAN (HASP) REQUIREMENTS
A. The following items shall be addressed in the HASP:

1. safety and health hazard assessment.
2. procedures for emergency medical treatment and first aid;
3. map indicating route to hospital for emergency medical care;
4. Lead Exposure Control Plan (29 CFR 1926.62);
5. equipment decontamination procedures;
6. air monitoring procedures and action levels;
7. personal protective equipment and decontamination;
8. physical hazard evaluation and abatement including:

a. equipment operation;
b. confined space entry;
c. slips and falls;
d. building collapse;
e. falling debris;
f. encountering unmarked utilities;
g. cold and heat stress;
h. hot work (cutting and welding);
i. excavation entry;
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9. training requirements;
10. recordkeeping requirements;
11. emergency response plan that includes:

a. names of three (3) Emergency Response Contractors, experienced 
in the removal and disposal of oils and hazardous chemicals, that the 
Contractor intends to use in the event of an emergency;

b. evacuation routes and procedures;
c. emergency alerting and response procedures.

1.8 CONTINGENCY MEASURES & NOTIFICATIONS
A. The potential for encountering hazardous buried objects or materials that could pose 

a threat to human health or the environment exists at the Project Site.  In the event 
that potentially hazardous materials are encountered during the work under this 
contract, the responsibilities of the Contractor and the Owner�s Representative are 
described herein.

B. The procedures and protocols to be used by the SSO in defining materials that are 
potentially hazardous include screening with a photoionization detector, odor, visual 
appearance of a material, and obvious oil or chemical contaminated materials.

C. Upon encountering suspected hazardous buried objects or materials as described 
above, cover the excavation immediately if no imminent danger, as defined by the 
SSO, is present.  If there is an imminent danger, as defined by the SSO, evacuate 
the area immediately.  The SSO shall then notify the Owner�s Representative of the 
situation.

D. Establish, properly barricade, and mark the area as an exclusion zone under the 
direction of the SSO.  The SSO shall establish the exclusion zone boundaries based 
upon air quality monitoring using a photoionization detector and other equipment as 
appropriate.  The exclusion zone shall be established at a minimum 50-foot radius 
around the location where the potentially hazardous material is encountered.  Work 
within the exclusion zone shall be discontinued until the hazardous condition has 
been remediated and testing indicates that a hazard does not exist.  Other activities 
of the site, outside the limits of the exclusion zone shall continue.  Ambient air quality 
monitoring shall be performed by the SSO to demonstrate that ambient air quality in 
other portions of the site is not adversely impacted by the exclusion zone condition.  

E. Notify Owner�s Representative regarding the presence of potentially hazardous 
materials.  Owner�s Representative may direct the Contractor to notify regulators 
and to obtain necessary regulatory approvals for remediation.

F. Mobilize the appropriate equipment and personnel to sample and test the hazardous 
material within the exclusion zone to determine the remedial action required, subject 
to the Owner�s Representative�s direction.  Contractor may be directed to remove 
and legally dispose of the material.  Compensation for the removal and disposal of 
hazardous material will be as a Change in Work and Change in Contract Price in 
accordance with the Subcontract Agreement, if not covered under a specific bid 
item.

PART 2 - PRODUCTS

2.1 AIR MONITORING EQUIPMENT
A. Provide and maintain portable photoionization detector or organic vapor analyzer 

capable of detecting organic vapors or total hydrocarbons.  Equipment shall be 
sensitive to the 0.5 PPM level. 



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

013529 - 4 Health & Safety Plan

B. Provide and maintain an oxygen analyzer to measure oxygen concentration in any 
trench or confined space prior to entry, as determined by the SSO.

C. Provide and maintain an explosimeter whenever the potential for accumulation of 
explosive gases exists, as determined by the SSO.

D. Provide and maintain air monitoring equipment as required for the 
collection/monitoring of airborne asbestos fibers.  All air samples related to 
abatement work shall be analyzed by a laboratory accredited by the American 
Industrial Hygiene Association. 

E. All air monitoring equipment shall remain the property of the Contractor.

PART 3 - EXECUTION - NOT USED

**END OF SECTION 013529**
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SECTION 014100 - PERMITS AND COMPLIANCE

PART 1 - GENERAL

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Preconstruction Meeting
B. Permits and Licenses
C. Compliance
D. Additional Compliance

1.3 PRECONSTRUCTION MEETING
A. After award of Contract and prior to the commencement of the Work, schedule and 

conduct meeting with Owner and Architect to discuss the applicable environmental 
regulations and requirements; coordinate with Sections 015713, 015719 and 
017419.

1.4 PERMITS AND LICENSES
A. The Contractor shall obtain, maintain and pay for all permits and licenses necessary 

for the execution of the work and for the use of such work when completed.
B. For Owner's records, submit copies of permits, licenses, certifications, inspection 

reports, releases, jurisdictional settlements, notices, receipts for fee payments, 
judgments, correspondence, records, and similar documents, established for 
compliance with environmental regulations bearing on performance of the Work.

1.5 COMPLIANCE
A. The Contractor shall give all notices, pay all fees and comply with all laws, rules and 

regulations applicable to the work.

1.6 ADDITIONAL COMPLIANCE
A. The Contractor, Subcontractors, and the employees of the Contractor and 

Subcontractors, shall comply with all regulations governing conduct, access to the 
premises, operation of equipment and systems, and conduct while in or near the 
premises and shall perform the work in such a manner as not to unreasonably 
interrupt or interfere with the conduct of business of the Facility.

B. Further, attention is directed to requirements of Section 011501.

PART 2 � PRODUCTS - NOT USED
PART 3 � EXECUTION - NOT USED

**END OF SECTION 014100**
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SECTION 014219 CODES AND STANDARDS

PART 1 - GENERAL

1.1 QUALITY ASSURANCE
A. Applicability of Standards: Unless the Contract Documents include more stringent 

requirements, applicable construction industry standards have the same force and 
effect as if bound or copied directly into the Contract Documents to the extent 
referenced. Such standards are made a part of the Contract Documents by 
reference.

B. Publication Dates: Comply with standards in effect as of date of the Contract 
Documents, unless otherwise indicated.

C. Conflicting Requirements: Where compliance with two or more standards is 
specified, and the standards may establish different or conflicting requirements for 
minimum quantities or quality levels comply with the most stringent requirement. 
Refer uncertainties and requirements that are different, but apparently equal, to 
Architect for a decision before proceeding.

1.2 REFERENCE STANDARDS - The abbreviations which may be used in the construction 
specifications, refer to the organizations and specifications of the organizations listed below.

AABC Associated Air Balance Council

ABMA American Boiler Manufacturers Association

AISC American Institute of Steel Construction

ADC Air Diffusion Council

AMCA Air Movement and Control Association

ASC Adhesive and Sealant Council

ASLA American Society of Landscape Architects

ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.

ASTM American Society for Testing and Materials International

CLFMI Chain Link Fence Manufacturers Institute

CRI Carpet and Rug Institute

CS Commercial Standard of NBS

GANA Glass Association of North America

GS Green Seal

IEEE Institute of Electrical and Electronics Engineers

IESNA Illuminating Engineering Society of North America

IGMA Insulating Glass Manufacturers Alliance

LSGA Laminators Safety Glass Association

NAIMA North American Insulation Manufacturers Association

NFPA National Fire Protection Association

NFRC National Fenestration Rating Council

NPCA National Paint and Coatings Association

NPA National Particleboard Association

NSF National Sanitation Foundation International

RFCI Resilient Floor Covering Institute

SFPA Southern Forest Products Association
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SIGMA Sealed Insulating Glass Manufacturers Association

SPC Southern Pine Inspection Bureau (Grading Rules)

SSPC Steel Structures Painting Council

WDMA Window & Door Manufacturers Association

WRI Wire Reinforcement Institute, Inc.

WSFI Wood and Synthetic Flooring Institute

WWPA Woven Wire Products Association

B. Federal Agencies:

CE Army Corps of Engineers)

CPC Consumer Product Safety Commission

EPA Environmental Protection Agency

DOE Department of Energy

NIST National Institute of Standards and Technology

OSHA Occupational Safety & Health Administration

Part 2 - PRODUCTS

NOT USED

Part 3 � EXECUTION

NOT USED

**END OF SECTION 014219**
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SECTION 014326 -TESTING LABORATORY SERVICES

1.1 GENERAL
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

D. Pursuant to the provisions of Section 01 33 00, Submittal Requirements, it is further 
required that unless otherwise specified, tests called for in the Specifications 
applicable to the work and/or required to implement the work shall be paid for by the 
Owner.  

E. Where tests are required by the Architect to substantiate conformance to the 
specifications the Owner will pay all costs of such tests and engineering services 
unless said tests indicate that the workmanship or materials used by the Contractor 
are not in conformance with the Drawings, Specifications, Approved Shop Drawings 
or the approved materials.  

In such event, the Contractor shall pay for the tests, remove all work and material 
so failing to conform, REPLACE with work and materials which are in full conformity.  

F. Requirements related to testing services and specified elsewhere in these 
documents include:
1. Inspections and testing as required by laws, ordinances, rules, regulations 

or orders of public authorities having jurisdiction over the work.
2. Certification of compliance as required by individual specification sections.
3. Testing, adjusting and balancing of mechanical equipment and systems.
4. Project record documents, including operation and maintenance manuals, 

record drawings and the like.
5. Subsurface exploration records.
6. Tests and standards governing work and/or materials as may be specified 

throughout these specifications and/or as shown on the drawings.
G. The Owner will employ, and pay for, the services of an Independent Testing 

Laboratory to perform all specified services.
H. Inspection, sampling and testing is required for the following as applicable to 

the particular project: 
 Soils materials and compaction.
 Paving systems.
 Concrete, formwork, reinforcing and the like.
 Structural steel systems, joists, decking, light metal framing and the like.
 Welding
 Masonry and mortar.
 Roofing and flashing systems
however, this listing is to be considered as partial only with the burden placed on 
the Contractor to advise, and the Laboratory to provide, all such inspections, 
sampling and testing as may be specified and/or required by these Contract 
Documents and the applicable laws and ordinances of the jurisdiction.

I. Employment of the Testing Laboratory shall not relieve the Contractor of his 
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obligation to perform Work in accordance with the Contract.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Laboratory Qualifications
B. Laboratory Duties
C. Contractor's Responsibilities
D. Tests Required

1.3 LABORATORY QUALIFICATIONS
A. Laboratory shall meet - 

1. The "Recommended Requirements for Independent Laboratory 
Qualifications", latest edition as published by the American Council of 
Independent Laboratories.

2. Basic requirements of ASTM E 329, latest edition, governing "Standards of 
Recommended Practice for Inspection and Testing Agencies for Concrete 
and Steel as Used in Construction".

B. Laboratory shall submit copy of inspection of facilities as made by Materials 
Reference Laboratory of the National Bureau of Standards during most recent tour 
of inspection; with memorandum of remedies of any deficiencies reported by 
inspection.

C. Testing equipment shall be calibrated at maximum 12-month intervals by devices of 
accuracy traceable to either - National Bureau of Standards or accepted values of 
natural physical constants; submit copy of certificate of calibration as executed by 
an accredited calibration agency.

1.4 LABORATORY DUTIES
A. Cooperate with Architect and Contractor; provide qualified personnel promptly on 

notice.
B. Perform specified inspections, sampling and testing of materials and methods of 

construction in conformance with specified standards, recognized authorities and 
the like so as to ascertain compliance with the requirements of the Contract 
Documents.

C. Promptly notify Architect and Contractor of irregularities or deficiencies of Work 
which are observed during performance of services.

D. Promptly submit sufficient copies (minimum 5) of reports and tests to Architect for 
distribution.  Reports shall contain - 
1. Issue date 
2. Project title and number 
3. Testing laboratory name and address
4. Name and signature of inspector
5. Date of inspection or sampling
6. Temperature and weather observations
7. Test date
8. Identification of product and specification section
9. Location in project
10. Type of inspection or test
11. Observations regarding Contract Document compliance.

E. Perform additional services as required by the Owner and/or Architect.
F. The laboratory is not authorized to - release, revoke, alter or enlarge on, 

requirements of the Contract Documents; approve or accept any portion of Work; 
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perform any duties of the Contractor.

1.5 CONTRACTOR'S RESPONSIBILITIES
A. The Contractor shall to the best of his ability -

1. Cooperate with laboratory personnel, provide access to the Work and to 
Manufacturer's operations as may be necessary.

2. Provide to the laboratory preliminary representative samples of materials to 
be tested in required quantities.

3. Furnish copies of mill test reports.
4. Provide casual labor and facilities as required to provide access to Work to 

be tested; to obtain and handle samples at the Site; to facilitate inspections 
and tests; for laboratory's exclusive use for storage and curing of test 
samples.

5. Notify laboratory sufficiently in advance of operations to allow for his 
assignment of personnel and scheduling of tests.

6. Arrange with laboratory and PAY FOR, additional sampling and testing 
required for the Contractor's convenience.

7. Employ, AND PAY FOR, services of a separate, equally qualified 
Independent Testing Laboratory to perform additional inspections, sampling 
and testing required when initial tests indicate Work does not comply with 
Contract Documents.  Coordinate with Paragraph 1.05.A.4 above.

1.6 TESTS REQUIRED � As applicable to each respective project and the requirements 
therein.

A. General Construction Tests:  More detailed testing requirements are given in 
individual Specification Sections.  The Owner shall retain the right to make any 
additional tests the Architect deem necessary or appropriate.  The Contractor is 
responsible for providing his own tests to determine that materials meet specified 
requirements.  The scope of tests required and paid for by the Owner (unless 
otherwise noted below) shall include as a minimum the following:
1. Earthwork:  Lab tests to determine suitability of all fill materials shall be paid 

for by Contractor.  Owner reserves the right to retain and pay for his own 
testing for checking purposes.

2. Earthwork:  Proctor tests for compaction.
3. Concrete Paving and General Concrete Work:  Concrete mix design testing 

shall be paid for by Contractor.  Owner reserves the right to retain and pay 
for his own testing for checking purposes.

4. Concrete Paving and General Concrete Work:  Concrete test cylinders as 
specified in Section 03 30 00, Cast-in-Place Concrete.  All concrete cylinder 
testing will be performed by the Owner�s testing laboratory at the cost of the 
Owner.

5. Masonry Mortar:  Three cubes tested for compressive strength at 10 days; 
ASTM C 91 tests.

6. Metals:  Strength dimension; coating thickness; bolt torque; welding X-ray or 
ultrasonic tests.

B. Plumbing:  At least the following tests will be performed.  Conform to requirements 
specified in individual Division 22 Specification Sections.  The test shall be 
performed and paid for by the subcontractor and witnessed by the Contractor and 
Owner's on-site representative:
1. Water supply piping hydrostatic pressure test.
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2. Sanitary piping test before fixture installation:  Cap pipes and fill to highest 
point in system.

3. Plumbing fixture operation.
C. Fire Protection System:  At least the following tests will be performed.  Conform to 

requirements specified in individual Division 21 Specification Sections.  The test 
shall be performed and paid for by the subcontractor and witnessed by the 
Contractor and Owner's on-site representative:
1. Fire protection system flushed and pressure tested.

D. HVAC Testing:  All HVAC work shall be tested by an independent testing and 
balancing agency.  Conform to requirements specified in individual Division 23 
Specification Sections.  All costs of these tests will be paid by the subcontractor.  
Adjustments shall be made by the subcontractor as directed by the Owner.  At least 
the following tests will be performed:
1. Piping hydrostatic tests.
2. Air and water balancing.
3. Thermostat control monitoring and testing.
4. Boiler efficiency testing.

E. Electrical Power System Testing:  At least the following tests will be performed.  
Conform to requirements specified in individual Division 26 Specification Sections.  
The test shall be performed and paid for by the subcontractor and witnessed by the 
Contractor and Owner's on-site representative:
1. Polarity tests.
2. Operation of all circuits.
3. Testing of emergency system.
4. Security systems.
5. Generation system.
6. Grounding systems.

F. Electrical Lighting System Testing:  Conform to requirements specified in individual 
Division 26 Specification Sections.  At least the following tests shall be performed 
and paid for by the subcontractor.
1. Operation of every component of entire system.

G. Fire Alarm System Testing:  At least the following tests will be performed.  Conform 
to requirements specified in individual Division 28 Specification Sections.  The test 
shall be performed and paid for by the subcontractor and witnessed by the 
Contractor and Owner's on-site representative:
1. All smoke and heat detectors.
2. Proper operation as required by authorities having jurisdiction.

H. Contractor's Responsibilities:  The Contractor shall notify the Owner, Architect, and 
Testing Laboratory personnel at least 48 hours prior to performance of work 
requiring testing.  The Contractor shall fully cooperate with testing agencies and 
permit free access to all areas at all times.  The Contractor shall permit taking 
samples at any time during construction, either before or after installation.  Prior to 
notice to proceed with construction, the Contractor shall submit a Testing Log of 
planned tests and scheduled test dates.  Tests shall be numbered based on type of 
work, type of test, and sequence.  The Testing Log shall be maintained by the 
Contractor and updated weekly.
1. Coordination:  The Contractor shall coordinate all testing, including all testing 

and inspections to be paid for by the Owner.  The Contractor will arrange 
testing and sampling performed by the Owner's testing agency and will have 
prepared test record forms.  Upon receipt of test results, the Owner will 
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distribute 2 copies to the Contractor and 2 copies to the Architect with test 
results.

I. Follow-up and Corrective Action:  The Contractor and the Owner will note the test 
record on the Testing Log to acknowledge test procedures and results.  If the follow-
up or corrective action is needed, the Contractor shall submit to the Owner 2 written 
copies of proposed follow-up or corrective plans and obtain the Owner's written 
approval before proceeding.
1. Cost of Testing:  If tests indicate that materials or work do not comply with 

requirements, the contractor shall pay for all retesting, and shall remove and 
replace non-complying work at no additional cost to the Owner.

J. Local Owner Inspections:  The Contractor is also responsible for coordinating and 
cooperating with local requirements for inspections.

**END OF SECTION 014326**





Statement of Special Inspections

Statement of Special Inspections    Based on the 2020 Edition of the Building Code of New York State

Project: Harrison Recreation & Community Center New Construction Phase 2
Location: 270 Harrison Avenue, Harrison, NY
Owner: Town/Village of Harrison, NY
Owner’s Address: 1 Heineman Place

Harrison, NY 10528
Design Professional in Responsible Charge: The Di Salvo Engineering Group, Structural Engineers, Inc.

93 Lake Avenue, Suite 201, Danbury, CT 06810
Architect of Record: KG+D Architects, PC

285 Main Street, Mount Kisco, NY 10549

This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with the 
Special Inspection and Structural Testing requirements of the Building Code.  It includes a schedule of Special 
Inspection services applicable to this project as well as the name of the Special Inspection Coordinator and the 
identity of other approved agencies to be retained for conducting these inspections and tests.  This Statement 
of Special Inspections encompass the following disciplines:

  Structural   Mechanical/Electrical/Plumbing
  Architectural   Other:      

The Special Inspection Coordinator shall keep records of all inspections and shall furnish inspection reports to 
the Building Official and the Registered Design Professional in Responsible Charge.  Discovered 
discrepancies shall be brought to the immediate attention of the Contractor for correction.  If such 
discrepancies are not corrected, the discrepancies shall be brought to the attention of the Building Official and 
the Registered Design Professional in Responsible Charge.  The Special Inspection program does not relieve 
the Contractor of his or her responsibilities.

Interim reports shall be submitted to the Building Official and the Registered Design Professional in 
Responsible Charge.

A Final Report of Special Inspections documenting completion of all required Special Inspections, testing and 
correction of any discrepancies noted in the inspections shall be submitted prior to issuance of a Certificate of 
Use and Occupancy.

Job site safety and means and methods of construction are solely the responsibility of the Contractor.

Interim Report Frequency: Monthly or  per attached schedule.

Prepared by:

Ryan B. Walsh, P.E. 
(type or print name)

01/16/24
  

Signature Date Design Professional Seal

Owner’s Authorization: Building Official’s Acceptance:
Owner to return signed copy to The Di Salvo Engineering Group

Signature Date Signature Date
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Schedule of Inspection and Testing Agencies
Statement of Special Inspections includes the following building systems:

   Soils and Foundations    Spray Fire Resistant Material
   Cast-in-Place Concrete    Mastic and Intumescent Fire-Resistant Material
   Precast Concrete    Wood Construction
   Shotcrete    Prefabricated Wood Trusses
   Masonry Level 2    Prefabricated Timber Trusses
   Masonry Level 3    Glue Laminated Wood Construction
   Structural Steel    Exterior Insulation and Finish System
   Cold-Formed Steel Framing    Mechanical & Electrical Systems
   Prefabricated Cold-Formed Trusses    Architectural Systems
   Prefabricated Wall Panels    Special Cases

Special Inspection Agencies Firm Address, Telephone
1.   Special Inspector Special Inspector to be determined by 

Owner.

2.   Testing Laboratory Testing Lab to be determined by 
Owner.

3.   Geotechnical Engineer Geotechnical Engineer to be 
determined by Owner.

Note:  The inspection and testing agent shall be engaged by the Owner or the Owner’s Agent, and not by the 
Contractor or Subcontractor whose work is to be inspected or tested. Any conflict of interest must be disclosed 
to the Building Official, prior to commencing work. The Di Salvo Engineering Group takes no responsibility for 
the qualifications of the Special Inspector, the Testing Laboratory nor the Geotechnical Engineer. 

Seismic Design Category: B
Basic Wind Speed (Ultimate/Nominal Wind Speed/) (mph): 126 / 98
Wind Exposure Category: B
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Qualifications of Inspectors and Testing Technicians
The qualifications of all personnel performing Special Inspection and testing activities are subject to the 
approval of the Building Official. The credentials of all Inspectors and testing technicians shall be provided if 
requested.

Key for Minimum Qualifications of Inspection Agents:
When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 
performing a stipulated test or inspection have a specific certification or license as indicated below, such 
designation shall appear below the Agency Number on the Schedule.

PE/SE Structural Engineer – a licensed SE or PE specializing in the design of building structures
PE/GE Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations.
EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of Engineering 

examination

American Concrete Institute (ACI) Certification
ACI-CFTT Concrete Field Testing Technician – Grade 1.
ACI-CCI Concrete Construction Inspector
ACI-LTT Laboratory Testing Technician – Grade 1&2.
ACI-STT Strength Testing Technician.

American Welding Society (AWS) Certification
AWS-CWI Certified Welding Inspector.
AWS/AISC-SSI Certified Structural Steel Inspector

American Society of Non-Destructive Testing (ASNT) Certification
ASNT Non-Destructive Testing Technician – Level II or III 

International Code Council (ICC) Certification
ICC-ECSI Soils Special Inspector
ICC-SMSI Structural Masonry Special Inspector
ICC-SWSI Structural Steel and Welding Special Inspector 
ICC-SBSI Structural Steel and Bolting Special Inspector
ICC-SFSI Spray-Applied Fireproofing Special Inspector
ICC-PCSI Prestressed Concrete Special Inspector 
ICC-RCSI Reinforced Concrete Special Inspector 
ICC-CBSI Commercial Building Special Inspector

National Institute for Certification in Engineering Technologies (NICET)
NICET-CT Concrete Technician – Levels I, II, III & IV
NICET-ST Soils Technician - Levels I, II, III & IV
NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV

Exterior Design Institute (EDI) Certification
EDI-EIFS EIFS Third Party Inspector

Other
SCSI
PE/ME

RA

Smoke Control Special Inspector
Mechanical/Electrical/Plumbing Engineer – a licensed PE specializing in the 
design of mechanical, electrical and plumbing building systems
Registered Architect specializing in the design of architectural building systems
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Cast-in-Place Concrete

Item Agent No.
(Qualif.)

Scope

1.   Mix Design 1
(PE or 
EIT)

2
(ACI)

Table 1705.3.  Review concrete mix design submittals for all 
classes of concrete specified on the structural drawings.

Periodically review concrete batch tickets and verify compliance 
with approved mix design. Periodically verify that water added at 
the site does not exceed that allowed by the mix design.

2.   Material Certification 1
(PE or 
EIT)

Section 1705.3.2. Materials.  Review material certificates of 
compliance or other acceptable documentation for all materials 
used in the concrete mix designs for conformance with ACI 318.  
In the absence of sufficient data or documentation providing 
evidence of conformance to quality standards of materials in ACI 
318, materials shall be tested in accordance with the appropriate 
standards and criteria.

3.   Formwork Geometry Not applicable

4.   Reinforcement Installation 1
(PE or 
EIT)
or
2

(ACI)

Table 1705.3  Review the following percentages of installed 
reinforcement and verify placement: Slab-on-Grade 50%, Elevated 
Slabs 50%, Topping Slabs 50%.

5.   Post-Tensioning Operations Not applicable

6.   Anchors - Cast-In-Place 2
(ACI)

Table 1705.3  Review 50% of cast-in-place anchors for anchor 
materials, size, positioning, spacing, edge distance and 
embedment for compliance with approved shop drawings. Review 
concrete placement and consolidation around anchors as per 
“Concrete Placement” section of this Statement.

7.   Anchor Rods - Post Installed Not applicable
8.   Concrete Placement 2

(ACI)
Table 1705.3  Continuous inspection of concrete placement for 
proper application techniques. Verify that concrete conveyance 
and depositing avoids segregation or contamination. Verify that 
concrete is properly consolidated.

9.   Sampling and Testing of 
Concrete

2
(ACI)

Table 1705.3  Make one strength test for each day’s pour 
exceeding 5 cubic yards, but less than 25 cubic yards, plus one set 
for each additional 50 cubic yards or fractions thereof from each 
mix design of concrete placed in any one day. Test each specimen 
for slump, air content, and temperature.

10.   Curing and Protection 2
(ACI)

Table 1705.3.  Review periodically for maintenance of specified 
curing temperature and protection techniques. 

11.  Other
    



Sheet 5 of 10
Schedule of Special Inspection Services Project: Harrison Rec Center – Phase 2

Statement of Special Inspections        Based on the 2020 Edition of the Building Code of New York State

Masonry – Level 2 for Risk Category II

Item Agent No.
(Qualif.)

Scope  

1.   Material Certification 1
(PE or 
EIT)

2
(ICC-
SMSI)

TMS 602-16 Article 1.5  Review material submittals for each type 
of structural masonry unit, mortar, grout, reinforcement, anchors, 
ties, and fasteners specified for conformance with the construction 
documents.  

TMS 602-16 Table 4 Periodically verify materials and procedure 
are in compliance with the approved submittals. 

2.   Mixing of Mortar and Grout 2
(ICC-
SMSI)

TMS 602-16 Table 4  Conduct periodic inspections of mortar and 
grout proportioning, mixing and consistency to establish 
conformance with the construction documents. Mortar and grout 
shall be mixed using a measuring box for accurate proportioning. 
See Item 4 for the required review percentages. 

3.   Installation of Masonry 2
(ICC-
SMSI)

TMS 602-16 Table 4  Conduct periodic inspections of masonry 
unit placement and mortar joint construction to establish 
conformance with the construction documents. See Item 4 for the 
required review percentages.

4.   Reinforcement Installation 2
(ICC-
SMSI)

TMS 602-16 Table 4  Inspect 50% of reinforcement installation at 
exterior walls, bearing walls, and shear walls to establish 
conformance with the construction documents.

5.   Anchors 2
(ICC) 

TMS 602-16 Table 4  Inspect 50% of anchorages to structural 
members, frames and other construction to establish conformance 
with the construction documents.

6.   Grouting Operations 2
(ICC)

TMS 602-16 Table 4  Prior to grouting, conduct periodic 
inspections to verify grout spaces, placement of anchors, grout 
proportions, and clean-outs to establish conformance with the 
construction documents. Inspect 100% of the grout placement to 
establish conformance with the construction documents. 

7.   Weather Protection 2
(ICC-
SMSI)

TMS 602-16 Table 4  Conduct periodic inspections of completed 
masonry protection during cold weather, temperature below 40° 
F, or hot weather, temperature above 90° F, to establish 
conformance with the construction documents. Verify wall cavities 
are protected against precipitation. See Item 4 for the required 
review percentages. 
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Masonry – Level 2 for Risk Category I, II or III, (cont’d.)

8.   Evaluation of Masonry 
Strength

N/A Evaluation of mortar strength: Not Required.  Mortar has been 
specified using the Proportion Method and the proportions and 
mixing are periodically inspected per Item 2 above in accordance 
with ASTM C270, therefore mortar testing is not required.

Evaluation of grout strength: Not Required.  Grout has been 
specified using the Proportion Method and the proportions and 
mixing are periodically inspected per Item 2 above in accordance 
with ASTM C476, therefore grout testing is not required.

9.   Other           
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Structural Steel

Item Agent No.
(Qualif.)

Scope

1.   Fabricator Certification / 
Quality Control Procedures  

1
(PE or 
EIT)

1
(PE or 
EIT)

&
2

(AWS)(For 
Shop 

Inspection)

1
(PE or 
EIT)

Section 1704.2.5 Verify whether Fabricator holds a current 
American Institute of Steel Construction (AISC) certification for 
Certified Building Fabricator (BU). If so, then special inspections 
of fabricated items shall not be required. If not, then perform the 
following:

Prior to fabrication, verify that the fabricator maintains approved 
detailed fabrication and quality control procedures that provide a 
basis for control of the workmanship and the fabricator’s ability to 
conform to the approved construction documents and the code. 
Approval of the fabricator shall be based upon review of the 
fabricator’s written procedural and quality control manuals and 
periodic auditing of fabrication practices by an approved agency. 

At the completion of fabrication, the approved fabricator shall 
submit a certificate of compliance to the owner or the owner’s 
authorized agent for submittal to the building official stating that 
the work was performed in accordance with the approved 
construction documents.

2.   Material Certification 1
(PE or 
EIT)

2
(ICC-SBSI, 

or AWS)

Review structural steel manufacturer’s certified mill test reports; 
high-strength bolts, nuts, washers and weld filler materials for 
manufacturer’s certificate of conformance with ASTM standards 
specified in the approved contract documents.

Section 1705.2.1. Inspect 50% of structural steel, high-strength 
bolts, nuts, washers and weld filler materials for proper materials 
identification markings for conformance with the approved 
contract documents.  The inspector shall be present in the area 
where the work has been or is being performed, and also at the 
completion of the work.

3.   Open Web Steel Joists Not Applicable.
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Structural Steel (cont’d.)

4.   Bolting 4.   Bolting
2

(ICC-SBSI)

2
(ICC-SBSI)

2
(ICC-SBSI)

AISC 360-10, Chapter N
High-strength, bearing–type connections:  Inspect 50% of bolted 
connections for required size, location and number of bolts and 
contact of plies.

High-strength, slip-critical connections: Except as noted below 
inspect 100% of bolted connections during installation for method 
of installation, required size, location and number of bolts, and 
contact of plies. 

High-strength, slip-critical connections using the direct tension 
indicator method or alternate design fastener (twist-off bolt): 
Inspect 50% of bolted connections for required size, location and 
number of bolts and contact of plies.

5.   Welding 2
(AWS)

2
(ASNT)

AISC 360-10, Chapter N:
Prior to fabrication, obtain and verify Welding Procedures 
Specifications (WPS) are followed and are performed by qualified 
welders, both in the shop and in the field.

Prior to welding, perform inspection tasks per Table N5.4-1.
During welding, perform inspection tasks per Table N5.4-2.
After welding, perform inspection tasks per Table N5.4-3 
including visual inspection of all welds.

Complete and Partial Penetration Groove welds: review all 
Prequalified Complete and/or Partial Penetration Groove Weld 
Details. 

For structures in all Risk Categories, ultrasonic testing of CJP 
welds in materials less than 5/16” thick is not required.

For structures in Risk Category II ultrasonic testing of CJP welds 
in materials 5/16” thick or greater, ultrasonic test 10% of welds.

6.   Shear Connectors 2
(AWS)

AWS D1.1 Chapter 7:  Perform a pre-production test and qualify 
the operator. Inspect 50% of all connectors for weld quality 
including visual inspection for 360 degree flash and bend tests 
where required. Inspect 100% of girders and 100% of beams 
receiving shear studs for quantity, size and spacing of studs.

7.   Structural Details 1
(PE or 
EIT) 
or
2

(ICC-SBSI)

AISC 360-10, Chapter N:  Visual inspection of the erected steel 
frame to verify general compliance with the approved erection 
drawings such as braces, stiffening, member locations and proper 
application of joint details at each connection.
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Structural Steel (cont’d.)

8.   Metal Deck 2
(AWS)

Section 1705.2.2. Verify deck material and manufacturer's 
certified test reports. Verify that welders are certified in 
accordance with AWS D1.3. Inspect 50% of weldments, side-lap 
fasteners and mechanical fasteners for required size, location and 
number for conformance with the approved contract documents 
and the Steel Deck Institute‘s QA/QC.

9.    Other
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Cold-Formed Steel Framing

Item Agent No.
(Qualif.)

Scope

1.  Material Grade and Thickness 2
(ICC)

Table 1705.2.5  Verify that 50% of the material grade and 
thicknesses are in conformance with the contract documents and 
approved shop drawings.

2.  Framing and Details 1
(PE or 
EIT)
or 
2

(ICC)

Table 1705.2.5  Inspect 50% of the erected cold-formed steel 
framing to verify compliance with details shown on the contract 
documents and approved shop drawings including layout, member 
sizes, bearing lengths, blocking, bridging, web stiffeners, and 
holes. 

3.  Connections 2
(ICC)

Table 1705.2.5  Inspect 50% of bolted and screwed connections, 
welded connections, hangers and framing anchors, and tie-down 
anchors to verify compliance with details shown on the contract 
documents and approved shop drawings. 

4.  Shear Walls and Diaphragms Not applicable

5. Other
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SECTION 014339 -MOCKUP REQUIREMENTS

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. General Purpose of Mockups
B. Miscellaneous Mockups

1.3 GENERAL PURPOSE OF MOCKUPS
A. Contractors are advised that various sections of the Specifications require 

construction of mockups.  Where mockups are required the Contractor erecting the 
mockup shall notify the Architect one week prior to its completion.

B. The purpose of each mockup will be to establish minimum standards of materials 
and workmanship and to assure that completed installations based on the mockups 
will be fully functional and will serve the purpose for which they have been designed.

C. Approved mockups may be left in place and incorporated into the permanent 
installation.

D. The Contractor shall not proceed with the purchase or fabrication of any "mockup" 
items until the procedure of mockup erection, inspection and approval is completed 
and documented.

E. Contractor shall coordinate work at each mockup with other trades construction that 
mockup.

1.4 MISCELLANEOUS MOCKUPS
A. Additional field mockups for work are required as noted within the technical 

specifications and generally include work identified within said sections.
B. Failure to list any required mockup will not relieve the Contractor from executing 

said mockup.

**END OF SECTION 014339**
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SECTION 015000 - TEMPORARY FACILITIES

1.1 GENERAL 
A. The work of this Section includes all requirements for construction facilities and 

temporary controls, including temporary utilities, support facilities, and security and 
protection.  Coordinate with Sections 011000 and 011500/01 for additional 
requirements.

B. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications; further, attention of all contractors is directed to 
requirements set forth in Section 011501 as they affect school building safety during 
the execution of the work of this project.

C. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

D. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000.

E. Temporary facilities indicated to be provided by any Prime Contractor for the use of 
his Subcontractors and/or other Contractors shall mean for their use without 
payment for such use unless otherwise specified and shall generally consist of the 
following; 

1.2 QUALITY ASSURANCE
A. Environmental Protection: Provide environmental protection as required by 

authorities having jurisdiction and as indicated in the Contract Documents. 
Coordinate with requirements of the following: 
1. 014100 - Permits and Codes
2. 015000 � Temporary Facilities 
3. 015719 - Environmental Protection During Construction
4. 017400 - Cleaning. 
5. 017419 - Construction Waste Management. 

B. Regulations: Comply with industry standards and applicable laws and regulations of 
authorities having jurisdiction, including but not limited to:
1. Building Code requirements
2. Health and safety regulations
3. Utility company regulations
4. Police, Fire Department and Rescue Squad rules

C. Standards: Comply with NFPA Code 241, �Building Construction and Demolition 
Operations�, ANSI-A10 Series standards for �Safety Requirements for Construction 
and Demolition�, and NECA Electrical Design Library �Temporary Electrical 
Facilities.� Refer to �Guidelines for Bid Conditions for Temporary Job Utilities and 
Services�, prepared jointly by AGC and ASC, for industry recommendations. 

D. Accessible Temporary Egress: Comply with applicable provisions in ADA-ABA 
Accessibility Guidelines and ANSI A117.1.

1.3 REQUIREMENTS INCLUDED IN THIS SECTION
A. Project Sign
B. Field Office
C. Temporary and Permanent Services, General
D. Temporary Light and Power



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

015000 - 2 TEMPORARY FACILITIES

E. Temporary Toilet Facilities
F. Temporary Water 
G. Storage Facilities
H. Scaffolding and Staging
I. Rubbish Container
J. Construction Fencing 
K. Burning
L. Dust Control
M. Maintenance of Permanent Roadways
N. Traffic Control
O. Fire Prevention Control
P. Temporary Fire Protection
Q. Discontinuance, Changes and Removal

1.4 PROJECT SIGN
A. The Contractor shall provide and maintain at the site of the work, the exact location 

thereof to be designated by the Architect, a construction sign containing the title of 
the Project; the name of the Owner; the names of the Architectural/Engineering 
team; and such other information as may be indicated and/or required by the 
Architect.

B. Said project sign shall be constructed of APA A/C "MDO" plywood, edged and 
banded in a minimum size of 4 foot by 8 foot and shall be set on supporting system 
designed to withstand a minimum 50 mph wind velocity or greater as determined by 
codes.  Graphics shall be applied by a sign painter using a maximum of 4 colors 
plus black and white.

C. Upon completion of the project (Phase 1), or as may be directed by the Architect, 
said sign, framing, supports and foundations shall remain in place at the project site.

1.5 FIELD OFFICE 
A. The Contractor, until all the work covered by the Contract is accepted by the Owner, 

shall provide a temporary office structure, with sanitary facilities, in accordance with 
provisions elsewhere described in the Contract Documents, for his use, and use of 
the Architect, Owner and their representatives and shall bear the cost of 
constructing, maintaining, and removing such structure. 

B. The minimum size of such structure shall be 300 sq.ft. and shall be divided into:
1. Office for Architect;
2. Office for General Contractor;
3. Central conference/meeting area with tables and chairs for 12 people.

C. Further, provide: 
1. adequate heating, lighting and air conditioning in said office;
2. all required telephone service separates from the Owner's telephone service 

and system;
D. The Contractor, until all work covered by the Contract is accepted by the Owner, 

shall equip the temporary office with furniture, files, and accessories as necessary 
to service the project; coordinate requirements for Architect and Owner with said 
parties.

E. The Contractor shall provide daily housekeeping for all office spaces.
F. Maintain, in the Contractor's field office, all articles necessary for First Aid treatment; 

further, the Contractor shall establish standing arrangements for the immediate 
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removal and hospital treatment of any employees and other persons on the job site 
who may be injured or who may become ill during the course of the work.

G. All other Prime Contractors shall, and subcontractors may with permission from the 
Architect and/or Owner's Representative, establish a field office for their own use.

H. Said offices for the individual Prime Contractors, Sub-Contractors, Specialty 
Contractors, and the like shall be of such size and design as approved by the Owner 
and Architect and shall be located as directed by the Architect.  

I. Each respective Contractor will arrange for telephone service, if required, directly 
with the utility company.  

J. Electric service will be provided in accordance with Paragraph 1.06 of this Section. 

1.6 TEMPORARY AND PERMANENT SERVICES, GENERAL
A. The Contractor shall provide and maintain, either directly or through its' 

subcontractors, all temporary services and utilities, including all labor, materials, 
equipment and the like necessary to adequately furnish, deliver and maintain said 
services at all times when required during the term of the Contract.

B. The Contractor's use of any permanent system or service of the building or portions 
thereof shall be subject to the Owner's approval.  

C. The Contractor shall be responsible for any and all damage to permanent services 
used and shall make good any and all damage to the satisfaction of the Owner, prior 
to final completion and acceptance.

NOTE:  In accordance with OSHA and other applicable regulations, the respective 
Contractors performing erection of structural steel, precast concrete and such other 
"skeleton" type work are solely responsible for the netting, guard rail protection and 
such other safety devices as deemed necessary to protect the workers and public 
from harm.

1.7 TEMPORARY LIGHT AND POWER
A. The General Contractor shall -

1. Provide all required temporary electric facilities as specified in Division 26 
and further outlined below.

2. MAINTAIN AND SERVICE THE TEMPORARY ELECTRIC SYSTEM.

The energy will be supplied, and paid for, by the Owner for all work within the 
present building as same relates to the interior alterations; all site work will be fed 
from new temporary panels and service installation and all costs for service other 
than usage charges will be borne by the Contractor.  Usage charges shall be borne 
by the General Contractor.

Abuse of service will be cause for termination of service.  No reimbursement will be 
made by Owner in the event of disconnect. 

The source of energy will be supplied by the Owner at specific locations to which 
sub-metered hook-up will be permitted.

B. Where feasible, locations for temporary power shall be from the nearest adequate 
duplex or simplex outlet to the work of this Contract.
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In the event that this is inadequate, the Contractor shall provide, from the nearest 
adequately sized electric panel, the required temporary facilities in accordance with 
these specifications.

NOTE:  Temporary light and power connections to field offices other than the 
Contractor's field offices, etc., shall be paid for by the individual contractor if they so 
desire this service; further, all use charges for remote offices will be paid for by those 
respective contractors requiring said service.

1.8 TEMPORARY TOILET FACILITIES 
A. The Contractor shall provide suitable toilet facilities at approved locations complying 

with all state and local requirements in every respect as follows:
1. Toilets shall be portable chemical type with screened enclosures each 

having a urinal and closet and mounted on skids.  One (1) unit shall be 
provided for every 25 employees.

2. Each unit shall be serviced by the renter at least twice a week, including 
removal of water matter, sterilizing, recharging tank, refilling tissue holders 
and thorough cleaning and scrubbing of entire interior.

3. Each unit shall be delivered to site, located as directed, relocated if desired, 
and removed from site by rental company when required. 

1.9 TEMPORARY WATER
A. The Owner will provide water service to the Contractor without charge, but reserves 

the right to terminate, without incurring additional cost, said service in the event of 
abuse of such service. 

B. The Contractor shall make all necessary connections and extend piping to areas 
required at no additional cost to the Owner. 

C. The Contractor shall have all equipment for the temporary water removed at the 
completion of the Project or when directed by the Architect or Owner. 

1.10 STORAGE FACILITIES
A. The Contractor and each subcontractor shall provide temporary storage shanties, 

tool houses and other facilities as required for his own use.  Temporary structures 
shall be located where directed or approved by the Owner, and shall be removed 
upon completion of the work or when directed.  Temporary structures shall be 
maintained in a neat appearance. 

B. Materials delivered to the site shall be safely stored and adequately protected 
against loss or damage.  Particular care shall be taken to protect and cover materials 
that are liable to be damaged by the elements.

1.11 SCAFFOLDING AND STAGING
A. All scaffold, staging and appurtenances thereto shall comply in total to the 

requirements of Safety and Health Regulations for Construction Chapter XVII of 
OSHA, Part 1926 and all related amendments.

1.12 RUBBISH CONTAINER
A. The General Contractor shall provide suitable rubbish container device (s), properly 

maintained and serviced, replaced as required and protected from access by the 
public by fencing as may be specified herein or approved by the Architect.
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B. Each Contractor and Subcontractor shall sweep up and gather together daily all his 
own rubbish and waste materials and place same in the rubbish containers to be 
provided by the Contractor.  Large materials shall be broken up.  Items larger than 
container capacity shall be removed from the site by the respective contractor.

C. THE CONTRACTOR'S ATTENTION IS DIRECTED TO THE REQUIREMENT OF 
RELOCATION OF THE COMPLETE REMOVAL SYSTEM AT VARIOUS TIMES 
THROUGHOUT THE PROJECT AS MAY BE REQUIRED TO MAINTAIN 
PROGRESS OF THE WORK.

1.13 CONSTRUCTION FENCING AND BARRIERS � Coordinate with Staging/Exiting Drawings 
as applicable to the project.
A. Construction fencing shall be provided by the GC enclosing all work and storage 

areas or where indicated on the drawings.  Unless otherwise shown or directed, all 
fencing shall be 8 feet high, accurately aligned and plumb, adequately braced, and 
complete with gates, locks, and hardware as required.  UNDER NO CONDITIONS 
SHALL FENCING BE ATTACHED OR ANCHORED TO EXISTING 
CONSTRUCTION OR TREES.  

B. Fencing shall be as follows: 
1. Fencing traversing paved areas shall be free standing sandbagged barrier 

type in a continuous manner, firmly aligned and securely mounted.  Fencing 
shall essentially consist of heavy timber wood sill with chain link fencing 
consisting of 2 inch posts with top and bottom rails of 1 inch pipe and No. 9 
wire fabric.  All fencing shall be galvanized.  

2. Fencing traversing unpaved areas shall be chain link fencing with posts set 
below grade a minimum of 2 feet and firmly anchored

C. Site access gates shall be provided as required of same material as site fence 
complete with all operating hardware and security devices.

D. Contractor shall submit drawings showing type, materials and construction of 
fencing to Architect for approval before proceeding with installation. 

E. All wood or metal products, unless galvanized, shall receive 2 coats of latex exterior 
paint of color and manufacturer as approved by the Architect. 

F. Should fencing be required to be relocated during the course of the project, same 
shall be done at the total expense of the Contractor.   

G. The construction fence shall be MAINTAINED IN GOOD ORDER by the Contractor 
throughout the life of the project until the completed Phase 1 work is turned over to 
the Owner.

H. At the completion of the project (Phase 1), the construction fencing shall remain in 
place at the site and fully functional to secure the site. 

1.14 BURNING: Burning will not be permitted.

1.15 DUST CONTROL:  The Contractor shall, at all times, provide adequate dust control 
measures.  He shall accomplish this without interference with the operations of the Owner, 
the neighbors or the safe progress of the work.

1.16 MAINTENANCE OF PERMANENT ROADWAYS
A. The General Contractor, for the life of the project, shall immediately remove dirt and 

debris which may collect on permanent roadways due to the work ON A DAILY 
BASIS.  This includes permanent roads and sidewalks adjacent to the project site.
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1.17 TRAFFIC CONTROL
A. Routes to and from the location of the work shall be as indicated in the Contract or 

as directed by the Owner through the Architect.  Temporary roadways shall be 
closed only with prior approval of the Owner.

B. Parking areas for the use of those engaged in the work shall be as indicated on the 
Contract Drawings or as directed by the Owner.

C. The Contractor shall maintain parking areas for the use of those engaged in the 
work, including but not limited to snow removal.

1.18 FIRE PREVENTION CONTROL
A. All Contractors shall comply with the safety provisions of the National Fire Protection 

Association's "National Fire Codes" pertaining to the work and, particularly, in 
connection with any cutting or welding performed as part of the work.

1.19 TEMPORARY FIRE PROTECTION
A. Each Contractor shall take all possible precautions for the prevention of fires.  Where 

flame cutting torches, blow torches, or welding tools are required to be used within 
the building, their use shall be as approved by the Architect at the site.  When 
welding tools or torches of any type are in use, have available in the immediate 
vicinity of the work a fire extinguisher of the dry chemical 20 lbs. type.  The fire 
extinguisher (s) shall be provided and maintained by the Contractor doing such 
work.

B. Fuel for cutting and heating torches shall be gas only and shall be contained in 
Underwriter's laboratory approved containers.  Storage of gas shall be in locations 
as approved by the Owner and subject to Fire Department regulations and 
requirements.

C. No volatile liquids shall be used for cleaning agents or as fuels for motorized 
equipment or tools within a building except with the express approval of the Owner 
and/or Architect and in accordance with local codes.  On-site bulk storage of volatile 
liquids shall be outside the buildings at locations directed by the Owner, who shall 
determine the extent of volatile liquid allowed within the building at any given time.

D. The Contractor shall comply with the following requirements relating to compressed 
gas:
1. Where compressed gas of any type is used for any purpose at the site, it 

shall be contained in cylinders complying with ICC regulations.  Gases of 
different types shall not be stored together except when in use and when 
such proximity is required.

2. All gas cylinders shall be stored in sheds constructed of noncombustible 
materials.  Sheds shall be well ventilated and without electric lights or fixtures 
and shall be located as far from other buildings as is practicable.  All gas 
cylinders not in actual use, or in proposed immediate use, shall be removed 
from the building under construction or reconstruction.  Empty gas cylinders 
shall be removed prior to bringing in a replacement cylinder.  Cylinders shall 
at all times be supported and braced in an upright position.  When not is use, 
the protective cap shall be screwed over the valve.

3. All persons required to handle gas cylinders or to act as temporary firemen 
(Fire Watchers) shall be able to read, write and understand the English 
language; they shall also be required by the Contractor to read Part 3 of 
Pamphlet P-1 "Safe Handling of Compressed Gases" published by the 
Compressed Gas Association, 500 Fifth Avenue, New York, NY  10036.
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4. Where LP-Gas is required for Temporary Heat (including Construction Heat), 
the number of the cylinders within the structure or building shall be limited to 
the least amount required; in general, one (1) cylinder per heater.  Cylinders 
and heaters shall be connected with two (2) braid neoprene hoses fitted at 
each end with threaded unions and capable of withstanding a pressure of 
250 P.S.I.  The length of those shall not exceed 30 feet and shall be 
protected from mechanical injury, kinking and abrasion.  Heaters shall not 
be less than 6 feet from any cylinder and not less 10 feet from any tarpaulins 
or type closure.  All debris and rubbish shall be removed to prevent fire 
hazards.

5. Where local ordinances are in effect regarding gas cylinders, (their use, 
appurtenances, and handling), such ordinances shall supplement the 
requirements of this paragraph.  All personnel engaged in Firewatch shall be 
certified by the Local Fire Department having jurisdiction.

6. LP-Gas Heating will not be permitted in enclosed areas below grade.
7. Any cylinder not having the proper ICC markings or reinspection marking, or 

any cylinder with a leak shall be isolated immediately away from any building 
and the supplier shall be immediately notified; such other precautions as may 
be required to prevent damage or injury shall also be taken by the 
Contractor.

E. The Contractor shall comply with the following requirements relating to welding and 
cutting:
1. All cutting and/or welding (electric or gas) must be done only by skilled, 

certified and licensed personnel.
2. During welding or cutting operations, a contractor's man shall act as a fire 

watcher.  The fire watcher shall have proper eye protection and suitable fire 
fighting equipment including fire extinguisher (bearing current inspection 
Certificate), protective gloves and any other equipment deemed necessary.

3. Welding or cutting shall not be done near flammable liquid, vapors or tanks 
containing such material.

4. Where cutting or welding is done above or adjacent to (within two feet) 
combustible material or persons, a shield of incombustible material shall be 
installed to protect against fire or injury to sparks or hot metal.

5. Tanks supplying gases for welding or cutting are to be placed in an upright 
position securely fastened, and as close as practical to the operation.  Tanks, 
actives or spares, shall be protected from excess heat and shall not be 
placed in stairways, hallways or exits.  When not in use, protective valve cap 
shall be screwed on the cylinder.

6. Adequate fire extinguishing equipment shall be maintained at all welding or 
cutting operations.

7. The Contractor shall secure all required inspections.
8. All equipment, hoses, gauges, pressure reducing valves, torches, etc., shall 

be maintained in good working order and all defective equipment shall 
immediately be removed from the job.

9. No person shall be permitted to do any welding or cutting until his name, 
address and current license number have been submitted in writing to the 
Owner.

F. Contractors for work outside the building shall commence operations promptly on 
award of Contract and shall be responsible for same being kept clear of materials 
and debris in connection with their own work and that of other Contractors.  If a 
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Contractor for outside work allows other contractors to deposit material and debris 
over its lines, the Contractor shall be responsible for all delay and extra cost 
occasioned thereby.

1.20 DISCONTINUANCE, CHANGES AND REMOVAL
A. All Contractors shall:

1. Discontinue all temporary services required by the Contract when so directed 
by the Owner or the Architect.  

2. The discontinuance of any such temporary service prior to the completion of 
the work shall not render the Owner liable for any additional cost entailed 
thereby and each Contractor shall thereafter furnish, at no additional cost to 
the Owner, any and all temporary service required by such Contractor's 
work.

3. Remove and relocate such temporary facilities as directed by the Owner or 
the Architect without additional cost to the Owner and shall restore the site 
and the work to a condition satisfactory to the Owner.

**END OF SECTION 015000**
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SECTION 015719 - ENVIRONMENTAL PROTECTION DURING CONSTRUCTION

1.1 GENERAL
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions to the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Scope
B. Applicable Regulations
C. Protection of Land Resources
D. Protection of Water Resources
E. Burning
F. Dust and Mud Control
G. Maintenance of Pollution Control Facilities During Construction

1.3 SCOPE 
A. The work covered by this section consists of furnishing all labor, material and 

equipment and performing all work required for the prevention of environmental 
pollution during and as the result of construction operations under this contract 
except for those measures set forth in other Technical Provisions of these 
specifications.  

For the purpose of this specification environmental pollution is defined by regulatory 
authorities as the presence of chemical, physical or biological elements or agents 
which adversely affect human health or welfare; unfavorably alter ecological 
balances of importance to human life; affect other species of importance to man; or 
degrade the utility of the environment for aesthetic and recreational purposes.  

The control of environmental pollution requires consideration of air, water and land, 
and involves noise, solid waste-management and management of radiant energy 
and radioactive materials, as well as other pollutants.

B. Compliance with the provisions of this section by all Subcontractors shall be the 
responsibility of the Contractor.

1.4 APPLICABLE REGULATIONS
A. In order to provide for abatement and control of any environmental pollution arising 

from the construction activities of the Contractor and his subcontractors in the 
performance of this contract, they shall comply with all applicable Federal, State and 
local laws, and regulations concerning environmental pollution control and 
abatement as well as the specific requirements stated elsewhere in the contract 
specifications.

1.5 PROTECTION OF LAND RESOURCES
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A. It is intended that the land resources within the project boundaries and outside the 
limits of permanent work performed under this contract be preserved in their present 
condition or be restored to a condition after completion of construction that will 
appear to be natural and not detract from the appearance of the project.  Insofar as 
possible, the Contractor shall confine his construction activities to areas defined by 
the plans or specifications. 

B. The following additional requirements are intended to supplement and clarify the 
requirements contained in the General Conditions.

The location on the project site of the Contractor's storage and other construction 
buildings, required temporarily in the performance of the work, shall be upon 
assigned portions of the job site and shall require written approval of the Architect.  
The preservation of the landscape shall be an imperative consideration in the 
selection of all sites and in the overall construction of buildings.  Plans showing 
storage and office facilities shall be submitted for approval of the Architect.

1.6 PROTECTION OF WATER RESOURCES
A. The Contractor shall not pollute streams, lakes, reservoirs or public waters with 

fuels, oils, bitumen�s, calcium chloride, acids or harmful materials.  It is the 
responsibility of the Contractor to investigate and comply with all applicable Federal, 
State, County and Municipal laws concerning pollution of surrounding public waters.  
All work under this contract shall be performed in such a manner that objectionable 
conditions will not be created in public waters through or adjacent to the project 
areas.  

B. Prior to any major construction the Contractor shall submit a plan for approval by 
the Architect showing his scheme for controlling erosion and disposing of waste.

C. Surface drainage from cuts and fills within the construction limits, whether or not 
completed, and from borrow and waste disposal areas, shall, if turbidity producing 
materials are present, be held in suitable sedimentation ponds or shall be graded to 
control erosion within acceptable limits.  Temporary erosion and sediment control 
measures such as berms, dikes, drains, or sedimentation basins, if required to meet 
the above standards, shall be provided until permanent drainage and erosion control 
facilities are completed and operative.  Fills and waste areas shall be constructed 
by selecting placement to eliminate silts or clays on the surface that will erode and 
contaminate adjacent public waters.

D. At all times of the year, special measures shall be taken to prevent chemicals, fuels, 
oils, grease, bituminous materials, waste washings, herbicides and insecticides, and 
cement and surface drainage from entering public waters.

E. Disposal of any materials, wastes, effluents, trash, garbage, oil, grease, chemicals, 
etc., in areas adjacent to public waters shall be subject to the approval of the 
Architect.  If any waste material is dumped in unauthorized areas the Contractor 
shall remove the material and restore the area to the condition of the adjacent 
undisturbed area.  If necessary, contaminated ground shall be excavated, disposed 
of as directed by the Architect, refilled with clean material and compacted all at the 
expense of the Contractor.

1.7 BURNING
A. Burning will not be permitted.

1.8 DUST AND MUD CONTROL
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A. The Contractor shall at all times provide adequate dust control measures.  He shall 
accomplish this, without interference to the public and vehicular transportation by 
wetting down the site daily with water trucks.

B. To control dust, it is required that all vehicles transporting dust producing materials 
to and from the job shall be covered with tarpaulins securely tied down, be sprinkled 
when necessary or be satisfactorily treated by other approved methods.

C. Trucks leaving excavations shall be water washed prior to entry on public streets to 
remove mud and other deleterious substances from wheels and undercarriages.

D. All public and private ways adjacent to the site shall be broomed and flushed 
whenever necessary in the opinion of the Architect.  Drainage systems shall be 
cleaned and flushed whenever mud or debris hinders the flow of storm water to or 
in the stormwater systems.

E. The Contractor shall immediately remove refuse, rubbish, debris, and soil 
accumulations on roads, streets and on sidewalks, caused by wind, rain and snow 
erosions or by his own operations to prevent traffic hazards or interference with road 
drainage.

1.9 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION
A. During the life of this contract the Contractor shall maintain all facilities constructed 

for pollution control under this contract as long as the operations creating the 
particular pollutant are being carried out or until the material concerned has become 
stabilized to the extent that pollution is no longer being created.  During the 
construction period the Contractor shall conduct frequent training courses for his 
maintenance personnel.  The curriculum shall include methods of detection of 
pollution, familiarity with pollution standards, and installation and care of vegetation 
covers, plants and other facilities to prevent and correct environmental pollution.  

**END OF SECTION 015719**
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SECTION 016100 - MATERIAL AND EQUIPMENT

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. General Standards
B. Products
C. Sustainability
D. Transportation and Handling
E. Storage and Protection

1.3 GENERAL STANDARDS APPLICABLE TO ALL SPECIFICATION SECTIONS
A. These provisions, standards, and tolerances shall apply to all work under this 

Contract.  Where stricter standards and tolerances are specified elsewhere in these 
Specifications or in references specified in these Specifications, they shall take 
precedence over these standards and tolerances.

B. Build and install parts of the Work level, plumb, square, and in correct position 
unless specifically shown or specified otherwise.
1. No part shall be out of plumb, level, square, or correct position so much as 

to impair the proper functioning of the part or the Work as judged by the 
Architect.

2. No part shall be out of plumb, level, square, or correct position so much as 
to impair the aesthetic effect of the part or the Work as judged by the 
Architect.

C. Make joints tight and neat.  Provide uniform joints in exposed work.  Arrange joints 
to achieve the best visual effect.  Refer choices of questionable visual effect to the 
Architect. 

D. Under potentially damp conditions, provide galvanic insulation between different 
metals which are not adjacent on the galvanic scale.

E. Manufacturers, subcontractors, and workmen shall be experienced and skillful in 
performing the work assigned to them; coordinate with Article 5 of Section 00 70 00.

F. All paint used on all products shall conform to ANSI Z66.1, Specifications for Paints 
and Coatings Accessible to Children to Minimize Dry Film Toxicity.

G. The Drawings do not attempt to show every item of existing work to be demolished 
and every item of repair required to existing surfaces.  Perform work required to 
remove existing materials which are not to be saved and to restore existing surfaces 
to condition equivalent to new as judged by Architect.  If possible, repairs shall be 
indistinguishable from adjacent sound surfaces.  Where it is impossible to achieve 
repairs which are indistinguishable from adjacent sound surfaces to remain, notify 
Architect, and proceed according to his instructions.

1.4 PRODUCTS
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A. Products include material, equipment and systems.
B. Comply with Specifications and referenced standards as minimum requirements.
C. Components required to be supplied in quantity within a Specification Section shall 

be the same, and shall be interchangeable.
D. In the case of an inconsistency between Drawings and the Specifications, or within 

either document which is not clarified by addendum, the product of greater quality 
or greater quantity of work shall be provided in accordance with the Designer's 
interpretation.

E. Provide environmentally preferable products to the greatest extent possible.  To the 
greatest extent possible, provide products and materials that have a lesser or 
reduced effect on the environment considering raw materials acquisition, 
production, manufacturing, packaging, distribution, reuse, operation, maintenance, 
and/or disposal of the product.

1.5 SUSTAINABILITY
A. In the selection of the products and materials of this section as well as for the entire 

project, preference will be given to those with the following characteristics:
1. Water based.
2. Water-soluble.
3. Can be cleaned up with water.
4. Non-flammable.
5. Biodegradable.
6. Low or preferably no Volatile Organic Compound (VOC) content.
7. Manufactured without compounds that contribute to ozone depletion in the 

upper atmosphere.
8. Manufactured without compounds that contribute to smog in the lower 

atmosphere.
9. Do not contain methylene-chloride.
10. Do not contain chlorinated hydrocarbons.
11. Contains the least possible of post-consumer or post-industrial waste.

1.6 TRANSPORTATION AND HANDLING
A. Arrange deliveries of materials in accordance with construction schedules in order 

to avoid delay in, conflict with, or the impeding of the progress of the Work and 
conditions at the site.  Deliveries shall be made during regular work hours, unless 
approved otherwise by the Owner. 

B. Deliver materials in undamaged condition, in manufacturer's original containers or 
packaging, with identifying labels intact and legible.

1.7 STORAGE AND PROTECTION
A. Store materials in accordance with manufacturer's instructions, with seals and labels 

accessible for inspection.  Contractor shall be responsible for work and equipment 
until fully inspected, tested and accepted.  Carefully store materials and equipment 
which are not immediately installed after delivery to site.  Close open ends of work 
with temporary covers or plug during construction to prevent entry of obstructing 
material or damaging water.

B. Materials stored on the Site shall be neatly arranged and protected, and shall be 
stored in an orderly fashion in locations that shall not interfere with the progress of 
the Work or with the operations of the Owner.

C. Interior Storage:  Maintain temperature and humidity within the ranges required by 
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manufacturer's instructions.
D. Exterior Storage:

1. Store products subject to damage by the elements in weathertight 
enclosures.

2. Store fabricated products above the ground, on blocking or skids; prevent 
soiling or staining.  Cover products subject to damage or deterioration with 
impervious sheet coverings; provide adequate ventilation to avoid 
condensation.

E. If it becomes necessary to remove and restack materials to avoid impeding the 
progress of any part of the Work or interfering with the work to be done by any other 
contractor employed on the Work, or interfering with the Owner's activities, the 
Contractor shall remove and restack such materials at no additional cost to the 
Owner.

F. Protection After Installation
1. Provide adequate coverings to protect installed materials from damage 

resulting from natural elements, traffic, and subsequent construction.  
2. Remove when no longer needed.

**END OF SECTION 016100**
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SECTION 017123 - FIELD ENGINEERING

PART 1 - GENERAL

1.1 SUMMARY
A. This Section specified field engineering services required for the Project, including 

but not limited to:
1. Survey work.
2. Civil, structural, or other professional engineering services specified, or 

required to execute Contractor's construction methods.
B. Owner's representative will identify existing control points and property line corner 

stakes indicated on the Drawings, as required.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Related Requirements
B. Qualifications of Surveyor or Engineer
C. Survey Reference Points
D. Project Survey Requirements
E. Records
F. Submittals

1.3 RELATED REQUIREMENTS
A. Examine Contract Documents for requirements that affect work on this Section.  

Other Specification Sections that directly relate to work of this Section include, but 
are not limited to:
1. General Conditions and Modifications to General Conditions.
2. 011000 - Description of Work 
3. 017700 - Project Closeout 

1.4 QUALIFICATIONS OF SURVEYOR OR ENGINEER
A. Qualified engineer or registered land surveyor, acceptable to Architect and Owner.
B. Registered professional engineer of the discipline required for the specific service 

on the Project, licensed in the state in which the Project is located.

1.5 SURVEY REFERENCE POINTS
A. Existing basic horizontal and vertical control points for the Project are those 

designated on Drawings.
B. Locate and protect control points prior to starting sitework and preserve all 

permanent reference points during construction.
1. Make no changes or relocations without prior written notice to the Architect.
2. Report to Architect when any reference point is lost or destroyed or requires 

relocation because of necessary changes in grades or locations.
3. Require surveyor to replace Project control points which may be destroyed.

a. Establish replacements based on original survey control.

1.6 PROJECT SURVEY REQUIREMENTS
A. Establish a minimum of two permanent bench marks on-site, referenced to data 

established by survey control points.
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1. Record locations, with horizontal and vertical data, on Project Record 
Documents.

B. Establish lines and levels, locate and lay out by instrumentation and similar 
appropriate means:
1. Site improvements.

a. Stakes for grading, fill, and topsoil placement.
b. Utility slopes and invert elevations.

2. Batter boards for structures.
3. Building foundation, column locations, and floor levels.
4. Controlling lines and levels required for mechanical and electrical trades.

C. From tine to time, verify layouts by same methods.

1.7 RECORDS
A. Maintain a complete, accurate log of all control and survey work as it progresses.
B. On completion of foundation walls and major site improvements, prepare a certified 

survey showing all dimensions, locations, angles, and elevations of construction in 
accordance with the requirements of modifications to General Conditions.

1.8 SUBMITTALS
A. Submit name and address of surveyor and professional engineer to Architect.
B. On request of Architect, submit documentation to verify accuracy of field engineering 

work.
C. Submit certificate signed by registered engineer or surveyor certifying that elevation 

and locations of improvements are in conformance, or non-conformance, with 
Contract Documents.

**END OF SECTION 017123**
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SECTION 017329 - CUTTING AND PATCHING

1.1 GENERAL
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

D. Provide materials, labor, equipment and services necessary and/or required to 
execute the work of this Section as shown on the drawings, specified herein and/or 
required by job conditions.

E. All cutting, removing, relocation, fitting, altering and rough patching for the 
installation and completion of all work shall be performed by the general 
Contractor. 

F. All coring and finish patching of finished surfaces including exposed concrete, 
concrete masonry, brick masonry, glazed masonry and the like shall be performed 
by the General Contractor.

G. All references herein to trade contractors shall be the responsibility of the General 
Contractor. 

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Coordination Efforts Between Trades
B. Definitions
C. Specific Requirements by Prime Contractor

1.3 COORDINATION EFFORTS BETWEEN TRADES
A. General Contractor will provide all exterior utility trenching and backfill as shown 

on Electrical site drawings and details.  All installations related to pipe, boxes, 
connectors, poles or bases, shall be by the GC.  

B. The GC shall provide temporary facilities not called for by other trades below, 
including an office trailer for use by Owner/Architect, temporary toilets, temporary 
roadways and maintaining roadways throughout the duration of the project, 
fencing, signs, etc.  See Section 015000.

C. Interior trenching, backfill and restoration, will be done by the contractor (including 
MEP contractors) requiring same.   

D. All cutting and patching and providing access through surfaces to do their work is 
by the contractor requiring same, including openings through masonry and 
providing lintels for openings over 12� wide.  Where GC is shown to install new or 
remove and replace a ceiling or a wall, MEP contractors will coordinate their work 
and schedule to install their work in coordination with the GC�s schedule.

E. General contractor will provide power to equipment by others and low voltage for 
(only) those connections of systems shown in the documents.  Interconnection 
between the same trades equipment will be by that trade unless specifically shown 
in the Electric or Data scope. 
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F. General contractor shall provide temporary water (within the building) as required, 
see Section 015000, an office trailer if contractor requires, and phone service for 
their own forces.   

G. General contractor shall provide temporary light and power as required and noted 
in Section 01 50 00, for the office trailer as specified in Section 01 50 00, and 
phone service for their own forces.  They will include wiring, including phone wire 
of office space to be provided for A/E by the GC.  Payment for phone line services 
by GC.

H. Field office for use by Architect, or Engineer, or Owner representative as noted in 
Section 01 50 00, to be in GC�s base bid.

I. General contractor shall provide an office trailer and phone service for their own 
forces.  

1.4 DEFINITIONS - The following definitions shall apply to all work of this Contract involving 
cutting, patching, filling and the like.
A. Cutting - those operations required to expose existing construction or required to 

permit the installation of work under this contract, or passage of new or relocated 
work through existing construction.

B. Patching - Those operations required to bring surfaces to a level to permit the 
application of a finish treatment.  The Contractor responsible for performing the 
patching shall be responsible for the restoration of the substrate to match adjacent 
areas, whether new or existing, except for the following conditions:
1. Exposed masonry, concrete or similar surfaces which do not require or call 

for painting.
2. Those patched surfaces which are wholly contained within an area which 

is to receive a new finish treatment as called for elsewhere in the Contract 
Documents.

C. Replace - Shall mean to furnish and install an entirely new element which matches 
the original element's material, color, dimension and design.

D. Repair - Shall mean to make the existing element as nearly "new", as possible, by 
the means and methods indicated for each element.

E. Fill - Shall mean to carefully and thoroughly remove, by approved methods, loose 
and deteriorated surface material and to install "new" material in the element so 
that the original contour is completely restored and color matched if exposed as a 
finished element.  Follow manufacturers' instructions as applicable. 

F. Match Original - Where indicated, this type of replacement will match the best 
available representative element, in design, dimension, and installation, with 
improvements which represent the best standards of fabrication, so that even if an 
existing best example of an element is gouged or pitted, or otherwise worn, the 
new element shall be unworn and without defects and fabricated of new material.  
The Architect will provide identifications of all original elements.

1.5 CUTTING AND PATCHING REQUIREMENTS
A. Where cutting, drilling or removals are required in existing and/or newly 

constructed wall, floor or roof construction, the work shall be done in a manner that 
will safeguard and not endanger the structure, and shall, in all cases, be as 
approved by the Architect.  Prior to any cutting, drilling or removals, the Contractor 
shall investigate both sides of the surface involved, shall determine the exact 
location of adjacent structural members by visual examination, and shall avoid 



05 June 2024 Town / Village of Harrison
Issued for Bid Harrison Recreation & Community Center

Phase 2

017329 - 3 CUTTING AND PATCHING

interference with such members.  No structural members such as joists, beams, 
columns supporting work that is to remain shall be cut, drilled or removed unless 
such conditions are shown in detail on the Contract Documents and reinforcing of 
members affected or new members to compensate for such drilling, cutting and 
removals are shown.  Positive instructions shall be obtained from the Architect 
before cutting beams or other structural members, arches, lintels and the like and 
the Contractor shall be guided by such instructions.

B. Each Trade Contractor shall provide all sleeves, inserts, hangers and the like 
required for the execution of their respective work; failing to provide such, said 
responsible Contractor shall reimburse the General Contractor who shall do all 
necessary cutting and patching required for the execution of his work.  Coordinate 
with Section 01 31 13/14 for sleeve types, packing of sleeves, pipe penetrations 
and duct openings for fire safing material and/or caulking; coordinate with Section 
07 84 00 for firestopping systems.

C. No Contractor shall:
1. endanger any work by cutting or drilling or otherwise;
2. cut or alter the work of any other contractor except with the written consent 

of the Architect.
3. cut or drill above the minimum needed to install work.

D. All holes cut through masonry exposed to view in the finished work and concrete 
slabs shall be core drilled except for specific holes that have been structurally 
detailed per Contract Documents.  The Contractor shall locate adjacent structural 
members before core drilling to insure that structural members are not damaged.  
No jack hammering will be permitted in the work within any occupied portions of a 
structure. 

E. Exposed patches and repairs shall be as inconspicuous as possible.  Where new 
work does not match exactly the color, finish, dimension, size and the like of the 
existing, the new work shall be carried across the surface to which it is applied and 
be continued to a natural stopping point or corner.

F. All cutting and patching shall be performed using skilled mechanics of the trade or 
craft involved. 

1.06 SPECIFIC REQUIREMENTS BY CONTRACTS

A. The General Contractor, or Subcontractors directly related to the "general 
construction operations", shall perform - 
1. All cutting and patching required to install all work under the Contract and 

as indicated on the Architectural, Structural and Site drawings.
2. Cutting and patching of existing concrete slabs on grade in connection with 

underground utility work for all plumbing, heating, electric and other 
services; work shall be ascertained from the companion plumbing, heating 
and fire protection drawings; all such excavations needed shall further be 
accomplished by the General Contractor as specified in Division 31.  
Attention is directed to Section 024119 wherein modifications to this 
requirement will be set forth as applicable to the project scope.

3. This work shall be deemed to include any required trenching, bedding and 
backfill operations made necessary in accordance with Section 
312333.Cutting and patching of existing slabs within the General 
Contractors immediate work areas for the installation of new ductwork and 
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piping shall be accomplished by the General Contractor in accordance with 
statement set forth in Section 02 41 19.

**END OF SECTION 017329**
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL

1.1 GENERAL
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Any and all �Waste Handlers and Haulers� shall be licensed by the Authority having 
jurisdiction over �Solid Waste Management� and a copy of said license shall be 
submitted in accordance with Article 1.05 herein.

1.2 DESCRIPTION OF WORK
A. This Section specifies requirements for a complete program for implementation of 

waste management controls and systems for the duration of the Work and to �
1. Protect the environment, both on-site and off-site, during construction 

operations.  
2. Prevent environmental pollution and damage.  
3. Maximize source reduction, reuse and recycling of solid waste.  

1.3 INTENT
A. The Owner has established that this Project shall generate the least amount of 

waste practical and that processes that ensure the generation of as little waste as 
possible due to error, poor planning, breakage, mishandling, contamination, or other 
factors shall be employed.

B. Of the waste that is generated, as many of the waste materials as economically 
feasible shall be reused, salvaged, or recycled.  Waste disposal in landfills shall be 
minimized to the greatest extent practical.  With regard to these goals the Contractor 
shall develop, for Owner's Representative�s and Architect�s review, a Waste 
Management Plan for this Project.  The Contractor shall be responsible for ensuring 
that debris will be disposed of at appropriately designated licensed solid waste 
disposal facilities, as defined by governing laws of the jurisdiction of the Work. 

1.4 WASTE MANAGEMENT PLAN
A. After award of Contract and prior to the commencement of the Work, schedule and 

conduct meeting with Owner and Architect to discuss the proposed Waste 
Management Plan and to develop mutual understanding relative to details of 
environmental protection.

B. Waste Management Plan:  The Contractor shall provide a plan containing the 
following:
1. Analysis of the proposed jobsite waste to be generated, including types and 

rough quantities.
2. Landfill Options: The name of the landfills where trash and building debris 

will be disposed of, the applicable landfill tipping fees, and the projected cost 
of disposing of all Project waste in the landfills.
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3. Landfill Certification:  Contractor�s statement of verification that landfills 
proposed for use are licensed for types of waste to be deposited and have 
sufficient capacity to receive waste from this project.

4. Alternatives to Landfilling:  A list of each material proposed to be salvaged 
or recycled during the course of the Project.  Include the following and any 
additional items proposed:
a. Cardboard.
b. Clean dimensional wood.
c. Beverage containers.
d. Land clearing debris.
e. Concrete.
f. Bricks and masonry.
g. Asphalt.
h. Gypsum boards.
i. Acoustical ceiling material (grid separate).
j. Metals from framing, banding, stud trim, ductwork, piping, rebar, 

roofing, other trim, steel,  iron, galvanized sheet steel, stainless steel, 
aluminum, copper, zinc, lead, brass, and bronze.

k. Glass, colored glass allowed.
l. Plastic.

1. Type 1:  Polyethylene Terephthalate (PET, PETE).
2. Type 2:  High Density Polyethylene (HDPE). 
3. Type 3:  Vinyl (Polyvinyl Chloride or PVC).
4. Type 4:  Low Density Polyethylene (LDPE).
5. Type 5:  Polypropylene (PP). 
6. Type 6:  Polystyrene (PS). 
7. Type 7:  Other. Use of this code indicates that the package in 

question is made with a resin other than the six listed above, 
or is made of more than one resin listed above, and used in a 
multi-layer combination. 

m. Paint and paint cans.
n. Carpet.
o. Insulation.
p. Light Fixtures and other electrical apparatus.
q. Others as appropriate.

5. Meetings:  A description of the regular meetings to be held to address waste 
management.

6. Materials Handling Procedures:  A description of the means by which any 
waste materials identified above will be protected from contamination, and a 
description of the means to be employed in recycling the above materials 
consistent with requirements for acceptance by designated facilities.

7. Transportation:  A description of the means of transportation of the 
recyclable materials (whether materials will be site-separated and self-
hauled to designated centers, or whether mixed materials will be collected 
by a waste hauler and removed from the site) and destination of materials.

1.5 SUBMITTALS
A. Construction Waste Management Plan:  Submit 3 copies of plan within 21 days of 

date established for the Notice to Proceed.
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B. Calculations and supporting documentation to demonstrate end-of-project recycling 
rates meeting the requirements for Construction Waste Management Plan of Item 
above.  

C. For materials separated for recycling off-site, establish a method for tracking the 
weight of the recycled material.  The method shall be included in the CWM Plan for 
the Architect's review and approval.

D. Waste Reduction Progress Reports:  Concurrent with the Applications for Payment, 
submit three copies of report. Include monthly tabulations for demolition and 
construction waste sent off-site for disposal or recycling.

E. Waste haulers solid waste management license.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION 

3.1 RECYCLING
A. Metal, including but not limited to aluminum stairs, structural beams and sections, 

and reinforcing steel shall be recycled.
B. Wood that is not painted and does not contain preservatives (i.e. creosote, arsenic, 

and chromium-containing preservatives) shall be segregated and recycled.

3.2 WASTE MANAGEMENT PLAN IMPLEMENTATION � All sorting will be done �off site� by a 
recognized construction and demolition processing facility who will be responsible for 
provision of all documentation as to where loads were processed and the recycling rate 
achieved.

**END OF SECTION 017419 **
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SECTION 017700 - PROJECT CLOSE OUT

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.  

1.2 REQUIREMENTS INCLUDED
A. Final Cleanup
B. Required Close Out Documentation
C. Orientation Instruction
D. Project Close Out Inspections

1.3 FINAL CLEANUP
A. The Contractor shall leave the work ready for use and occupancy without the need 

of further cleaning of any kind.
B. The Contractor shall remove all tools, appliances, project signs, material and 

equipment from the phased areas as soon as possible upon completion of the work.
C. The work is to be turned over to the Owner in new condition, in proper repair and in 

perfect adjustment.

1.4 REQUIRED CLOSE OUT DOCUMENTATION
A. Prior to final payment, and as part of the final requisition, the Owner shall receive, 

in addition to those documents required by the General Conditions, the following:
1. Project record documents as per Section 01 77 19.
2. The Contractor's general guarantees.
3. Specific guarantees of material, equipment and systems installed in the 

work.
4. A copy of all test data taken in connection with the work.
5. Three (3) copies of all operation and maintenance manuals which shall 

include:
a. Parts List, including illustrations, assembly drawings and diagrams 

required for maintenance, predicted life of parts subject to wear, and 
recommendations for stocking spare parts.

b. Copies of accepted shop drawings, charts and diagrams.
c. Names, addresses and telephone numbers of manufacturer�s 

representative and service company.
d. Letters from each manufacturer certifying that his equipment was 

properly installed and is operating in accordance with manufacturer�s 
intent. 

e. MSDS sheets tabulated and indexed as per specification sections.
f. Copies of all test reports, including balancing, and with corrections 

confirmed, must be provided with the contractor�s request for a 
substantial completion inspection.

g. An �Underwriter�s Certificate� shall be provided in the O&M manuals 
to be provided to the Owner.

6. All keys, tools, screens, attic stock, spare construction material and 
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equipment required to be furnished to the Owner as part of the work.
7. Copies of all Certification of Specifications Compliance as per Section 01 33 

00.
8. Certified Payroll Records.

B. Further, the following items are required:
1. List of incomplete work 
2. Warranty information
3. Documentation that user group instruction, on operable systems, have been 

done. (operable doors, heating plants, etc.)
4. All Fire Safing has been certified.
5. All doors, hardware, or other features in stairwells and means of egress are 

fully installed.
6. Fire Protection and Alarm system reports (approved)
7. All necessary inspections and approvals complete (DOH, etc) for use of 

systems. 

1.5 ORIENTATION INSTRUCTION
A. Prior to final payment appropriate maintenance personnel of the Owner shall be 

oriented and instructed by the Contractor in the operation of all systems and 
equipment as required by the Contract.

1.6 PROJECT CLOSE OUT INSPECTIONS
A. When the Work has reached such a point of completion that the building or buildings, 

equipment, apparatus or phase of construction or any part thereof required by the 
Owner for occupancy or use can be so occupied and used for the purpose intended, 
the Contractor, prior to notification to the Architect, shall make a preliminary 
inspection of the Work to insure that all the requirements of the Contract have been 
met and the Work is substantially complete and is acceptable.  Upon such 
notification, the Architect shall make a detailed inspection of the Work to insure that 
all the requirements of the Contract have been met and that the Work is complete 
and is acceptable.

B. A copy of the report of the inspection shall be furnished to the Contractor as the 
inspection progresses so that the Contractor may proceed without delay with any 
part of the Work found to be incomplete or defective.

C. When the items appearing on the report of inspection have been completed or 
corrected, the Contractor shall so advise the Architect.  After receipt of this 
notification, the Architect shall inform the Contractor of the date and time of final 
inspection.  A copy of the report of the final inspection containing all remaining 
contract exceptions, omissions and incompletions shall be furnished to the 
Contractor.

D. After the receipt of notification of completion and all remaining contract exceptions, 
omissions and incompletions from the Contractor, the Architect will reinspect the 
Work to verify completion of the exception items appearing on the report of final 
inspection.  

E. Upon completion of reinspection, the Architect will prepare a certificate of final 
acceptance or will furnish to the Contractor a copy of the report of the Architect's 
reinspection detailing Work that is incomplete or obligations that have not been 
fulfilled but are required for final acceptance.

The Contractor shall pay the Architect for services performed in inspection beyond 
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the original inspection and two reinspections of the same area, through a "credit" 
change order to the Owner in accordance with Schedule outlined in Section 
01 25 00.

**End of Section**
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SECTION 017719 - PROJECT RECORD DOCUMENTS

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION
A. Project Record Drawings
B. Record Drawing Certification

1.3 PROJECT RECORD DRAWINGS
A. The purpose of the project drawings is to record the actual location of the work in 

place including but not limited to underground lines, concealed piping within 
buildings, concealed valves and control equipment, and to record changes in the 
work.

In addition to the above, these drawings shall be "color-coded", by each trade, 
on a daily basis to indicate progress of the work.  Color legend will be assigned 
by the Architect.

B. In addition to the sets of contract drawings that are required by the Contractor on 
the site to perform the work, the Contractor shall maintain, at the site, one (1) copy 
of all drawings, specifications and addenda that are part of the Contract as awarded.  

Each of these documents should be clearly marked "Project Record Copy", 
maintained in a clean and neat condition available at all times for inspection by the 
Owner or the Architect, and shall not be used for any other purpose during the 
progress of the work.

The Owner's Representative, or other designee, will be the custodian of the 
project record documents until the end of the Project.

C. Project Record Requirements
1. The Contractor shall mark-up the "Project Record Copy" to show:

a. Approved changes in the work.
b. Location of underground work and concealed work.
c. Details not shown in the original Contract Documents.
d. Any relocation of work including piping, conduits, ducts and the like.
e. All changes in dimensions.
f. All access doors and "tack" locations access points in accessible 

ceilings.
g. Location of all plumbing, heating, ventilating, air conditioning or 

electrical assemblies, whether existing to remain or newly installed.
h. Revisions to any electrical circuitry.

2. Such information shall include, but shall not be limited to:
a. Footing depth in relation to finished grade elevations.
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b. Any change in floor elevations.
c. Any structural changes.
d. Any substitutions.
e. Elevations and locations of all underground utilities, services, or 

structures referenced to permanent above ground structures or 
monuments.

f. Designation of all utilities as to the size and use of such utilities.
g. All invert elevations of manholes.
h. The location of all utilities, services and appurtenances concealed in 

building structures that have been installed differently from that 
required by the Contract.

i. Any approved change order.
and other such data as required by the Architect and/or Owner so as to establish a 
complete record of "As-Constructed" conditions.

D. The Contractor, as part of the contract requirements and at no additional cost 
to the Owner, shall keep the project record documents up-to-date from day to day 
as the work progresses.  Appropriate documents are to be updated promptly and 
accurately; no work is to be permanently concealed until all required information has 
been recorded.

E. The project record drawings are to be submitted by the Contractor to the Owner or 
the Architect when all the work is completed and is approved by the Owner and the 
Architect before the Contractor may request final payment.  

If the project record drawings as submitted are found to be unacceptable due to 
incompleteness or inaccurate information, the drawings shall be returned to the 
offending Contractor for corrective action and resubmitted for approval prior to the 
release of final payment.

FINAL PAYMENT IS CONTINGENT UPON PREPARATION OF FINAL PROJECT 
RECORD DRAWINGS ON A SET OF "PRINTS" and CAD DISKETTES IN "DXF" or 
�DWG� FORMAT AS APPROVED BY THE OWNER (A SET OF BASE DISKETTES 
WILL BE FURNISHED BY THE ARCHITECT) AND SUBMITTAL OF SAME TO THE 
OWNER, THROUGH THE ARCHITECT.

F. In addition to the drawings required as mentioned above, the Contractor shall submit 
a list of all approved Shop Drawings of the Work as installed.  

From this list the Architect will select the drawings desired for permanent records.  
The Contractor shall furnish these in a bound set to the Owner as part of the closeout 
requirements.

1.4 RECORD DRAWING CERTIFICATION
A. The record drawings required under the terms and conditions of this Section shall 

be reviewed and processed by the CM/Contractor as part of their overall contractual 
responsibility.

B. This certification may be issued for individual trades or as a collective document to 
cover the entire record drawing requirements of the project.

The format of this certification shall be as follows:
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These record drawings prepared by:

_______________________________________________________________________

for ___________________________________________________________________ 
have been reviewed by the undersigned and: 

Appear to be an accurate representation of the work incorporated 
within the project and are accepted as submitted in accordance with 
the technical documents.

This record document review made by this office is for determination of compliance to the 
requirements of the contract documents.  

Firm Name: _____________________________________________________________

Review Date: __________________ By:______________________________________

**END OF SECTION 017719**
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SECTION 017823 - OPERATION AND MAINTENANCE REQUIREMENTS

PART 1 - GENERAL

1.1 GENERAL 
A. Requirements set forth herein are in addition to and shall be considered as 

complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.  

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01.

1.2 REQUIREMENTS INCLUDED IN THIS SECTION

NOTE:  Each project and separate facility will require a separate set of record drawings, 
maintenance brochures and work plans, each complying with the requirements of this 
Section.

A. Start Up and Demonstration
B. Parts List 
C. Operation and Maintenance Data

1.3 START UP AND DEMONSTRATION
A. The work required herein consists of starting up and demonstrating all systems and 

equipment to operating personnel and includes training of said operating personnel.
B. The respective Trade or Subcontractor shall make arrangements, via the Owner's 

Representative (with notification to the Architect), as to whom the instructions are to 
be given in the operation of the basic and auxiliary systems and the period of time 
in which they are to be given.  

C. As specified in individual sections, furnish the services of instructors to train 
designated personnel in adjustment, operation, maintenance, and safety 
requirements of equipment and systems.  If procedures are not specified for specific 
items of equipment, follow that recommended by the item Manufacturer.

D. Instructors shall be thoroughly familiar with the equipment and systems and shall be 
trained in operating theory as well as practical operation and maintenance work.  
Instruction shall be given after the equipment or system has been accepted and 
turned over to the Owner.  The duration of instruction shall be as specified in 
individual sections but shall be not less than two (2) days on each portion of 
operating mechanical/electrical systems.

When more than four (4) days of instruction are specified, approximately one-half of 
the time shall be used for classroom instructions.  All other time shall be used for 
instruction with the equipment or system.  

Use Operating and Maintenance Data as a training guide.

If requested by the Owner, videotape all demonstrations and training sessions on 
VHS two hour format and provide cassettes to the Owner. 
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E. The Architect, and Owner's Representative, shall be completely satisfied that the 
representative of the Owner has been thoroughly and completely instructed in the 
proper operation of all systems and equipment before final payment is made.  If the 
Architect, or the Owner's Representative, determines that complete and thorough 
instructions have not been given by the contractor to the Owners' Representative, 
then the offending Contractor shall be directed by the Architect to provide whatever 
instructions are necessary until the intent of this paragraph of the Specification has 
been complied with as determined by the Architect and Owner's Representative.

1.4 PARTS LIST 
A. As required the respective Trade or Subcontractor shall furnish three (3) typed sets 

of instructions for the ordering and stocking of spare parts for all equipment installed.  
The lists shall include parts numbered and suggested supplier.  Each set shall also 
include an itemized list of component parts that should be kept on hand and where 
such parts can be purchased.

1.5 OPERATION AND MAINTENANCE DATA
A. The Contractor shall submit to the Architect for approval three (3) typed sets, bound 

neatly in hard backed loose leaf binders, of all instructions for the installation, 
operation, care and maintenance of all equipment, fixtures and systems.  
1. Provide typed or printed label identifying binder as operating and 

maintenance data.  List title of project, contract number, and location of 
equipment.

2. Furnish manufacturer's printed data or sheets neatly typewritten on 8-1/2 
inch by 11 inch, 20 pound minimum white paper.  Provide indexed tabs.

3. Drawings:  Bind in with text.  Provide reinforcement rings.  Fold larger 
drawings to the size of the text pages.

Information shall indicate possible problems with equipment and suggested 
corrective action.  

B. CONTENT OF MANUAL FOR EQUIPMENT AND SYSTEMS

The instructions shall contain information deemed necessary by the Architect and 
include but not be limited to the following:
1. Introduction:

a. Explanation of Manual and its use.
b. Summary description of all mechanical and electrical and equipment 

operating systems.
c. Purpose of systems.
d. Maintenance scheduling summary analysis, sheets and software 

operating instructions and diskette(s).
2. System:

a. Detailed description of all systems.
b. Illustrations, schematics, block diagrams, photographs and other 

exhibits.
c. Complete wiring diagrams, tabulations and installation drawings.
d. Valve tag charts and control diagrams.
e. 1/2 size reduced copy of "Record Drawings".
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3. Operations:
a. Complete detailed, step-by-step, sequential description of all phases 

of operation for portion of the systems, including startup, shutdown, 
adjusting and balancing, and emergency procedures.  Include all 
posted instruction charts.

4. Maintenance:
a. Parts list and parts number.
b. Maintenance, lubrication and replacement charts and Contractor's 

recommendations for preventative maintenance.
c. Trouble shooting charts for systems and components.
d. Instructions of testing each type of part.
e. Recommended list of on-hand spare parts.
f. Complete calibration instructions for all parts and entire systems.
g. Instruction for charging, filling, draining and purging.
h. General or miscellaneous maintenance notes.

5. Manufacturer's Literature:
a. Complete listing for all parts with names, addresses and telephone 

numbers.
b. Care and operation.
c. All and only pertinent brochures, illustrations, drawings, cuts, 

bulletins, technical data, certified performance charts and other 
literature with the model actually furnished to be clearly and 
conspicuously identified.

d. Internal wiring diagrams and engineering data sheets for all items 
and/or equipment to be furnished.

e. Guarantee and warranty data.
6. Instructions for lubricating each piece of equipment installed.  Instructions 

shall state type of lubricant, where and how frequently lubrication is required.  

Frame all instructions under glass and hang in the Mechanical Room or other 
location as directed by Architect.

C. MANUALS FOR PRODUCTS, MATERIALS, AND FINISHES:
1. Submit three (3) copies of complete manual.
2. Content:  Provide complete information for architectural products, applied 

materials, and finishes.
a. Manufacturer's data, including catalog number, size, composition, 

color and texture designations, and information for reordering.
b. Instructions for care and maintenance, including manufacturer's 

recommendations for cleaning agents and methods; cautions against 
detrimental cleaning agents and methods; and recommended 
schedule for cleaning and maintenance.

PART 2 � PRODUCTS - NOT USED

PART 3 � EXECUTION - NOT USED

**END OF SECTION 017823**
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and 

equipment.

1.2 INFORMATIONAL SUBMITTALS
A. Instruction Program: Submit outline of instructional program for demonstration 

and training, including a list of training modules and a schedule of proposed 
dates, times, length of   instruction time, and instructors' names for each training 
module. Include learning objective and outline for each training module.
1. Indicate proposed training modules using manufacturer-produced 

demonstration and training video recordings for systems, equipment, and 
products in lieu of video recording of live instructional module.

B. Attendance Record: For each training module, submit list of participants and 
length of instruction time.

1.3 QUALITY ASSURANCE

A. Facilitator Qualifications: A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education 
with a record of successful learning performance.

B. Instructor Qualifications: A factory-authorized service representative, complying 
with requirements in Section 014000 "Quality Requirements," experienced in 
operation and maintenance procedures and training.

1.4 COORDINATION
A. Coordinate instruction schedule with Owner's operations. Adjust schedule as 

required to minimize disrupting Owner's operations and to ensure availability of 
Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content.

C. Coordinate content of training modules with content of approved emergency, 
operation, and maintenance manuals. Do not submit instruction program until 
operation and maintenance data has been reviewed and approved by Architect.

PART 2 - PRODUCTS
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2.1 INSTRUCTION PROGRAM
A. Program Structure: Develop an instruction program that includes individual 

training modules for each system and for equipment not part of a system, as 
required by individual Specification Sections.

B. Training Modules: Develop a learning objective and teaching outline for each 
module. Include a description of specific skills and knowledge that participant is 
expected to master. For each module, include instruction for the following as 
applicable to the system, equipment, or component:
1. Basis of System Design, Operational Requirements, and Criteria: Include 

the following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design 

responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing 

commitments.
3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error 
messages.

b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating 

limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment 

failure.
k. Seasonal and weekend operating instructions.
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l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to 

product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION
A. Assemble educational materials necessary for instruction, including 

documentation and training module. Assemble training modules into a training 
manual organized in coordination with requirements in Section 017823 
"Operation and Maintenance Data."

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION
A. Facilitator: Engage a qualified facilitator to prepare instruction program and 

training modules, to coordinate instructors, and to coordinate between 
Contractor and Owner for number of participants, instruction times, and 
location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, 
and maintain systems, subsystems, and equipment not part of a system.
1. Architect will furnish an instructor to describe basis of system 

design, operational requirements, criteria, and regulatory 
requirements.

2. Owner will furnish an instructor to describe Owner's operational 
philosophy.
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3. Owner will furnish Contractor with names and positions of participants.
C. Scheduling: Provide instruction at mutually agreed on times. For equipment that 

requires seasonal operation, provide similar instruction at start of each season.
1. Schedule training with Owner, through Architect, with at least seven days' 

advance notice.
D. Training Location and Reference Material: Conduct training on-site in the 

completed and fully operational facility using the actual equipment in-place. 
Conduct training using final operation and maintenance data submittals.

E. Cleanup: Collect used and leftover educational materials and remove from 
Project site. Remove instructional equipment. Restore systems and equipment to 
condition existing before initial training use.

**END OF SECTION 017900**
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete standards. 
2. Concrete materials. 
3. Admixtures. 
4. Vapor retarders. 
5. Floor and slab treatments. 
6. Liquid floor treatments. 
7. Curing materials. 
8. Accessories. 
9. Repair materials. 
10. Concrete mixture materials. 
11. Concrete mixture class types. 
12. Concrete mixing. 

B. Related Requirements: 
1. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 

reinforcement. 
2. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement or blended hydraulic cement alone or in 
combination with one or more of the following: 

1. Fly ash, slag cement, other pozzolans, and silica fume; materials subject to 
compliance with requirements. 

B. Water/Cementitious Materials (w/cm) Ratio: The ratio by weight of mixing water to 
cementitious materials. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Portland cement. 
2. Blended hydraulic cement. 
3. Performance-based hydraulic cement. 
4. Fly ash. 
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5. Slag cement. 
6. Silica fume. 
7. Natural or other pozzolans. 
8. Aggregates. 
9. Ground calcium carbonate and aggregate mineral fillers. 
10. Admixtures: 

a. Include limitations of use. Admixtures that do not comply with reference 
ASTM International requirements must be submitted with test data for 
approval. 

11. Vapor retarders. 
12. Floor and slab treatments. 
13. Liquid floor treatments. 
14. Curing materials. 

15. Joint fillers. 
16. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Compressive strength at 28 days or other age as specified. 
3. Compressive strength required at stages of construction. 
4. Durability exposure classes for Exposure Categories F, S, W, and C. 
5. Maximum w/cm ratio. 
6. Slump or slump flow limit. 
7. Air content. 
8. Nominal maximum aggregate size. 
9. Intended placement method. 
10. Submit adjustments to design mixtures when characteristics of materials, Project 

conditions, weather, test results, or other circumstances warrant changes. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Installer: Include copies of applicable ACI certificates. 
2. Testing Agency: Include documentation indicating compliance with ASTM E329 

or ASTM C1077 and copies of applicable ACI certificates for testing technicians 
or ACI Concrete Construction Special Inspector - MH, ASCC. 

B. Material Certificates: For each of the following: 

1. Cementitious materials. 
2. Admixtures. 
3. Curing compounds. 
4. Floor and slab treatments. 
5. Bonding agents. 
6. Adhesives. 
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7. Vapor retarders. 
8. Semirigid joint filler. 
9. Joint-filler strips. 
10. Repair materials. 

C. 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's 

Acceptance Criteria AC380. 

D. Preconstruction Test Reports: For each mix design. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified Installer who employs Project personnel qualified as 
an ACI-certified Concrete Flatwork Associate and Concrete Flatwork Finisher and a 
supervisor who is a certified ACI Advanced Concrete Flatwork Finisher/Technician or 
an ACI Concrete Flatwork Finisher with experience installing and finishing concrete. 

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's production facilities and delivery vehicles certified in accordance 
with NRMCA's certification requirements or equivalent approval by a State DOT. 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance 
with ASTM C1077 and ASTM E329 for testing that performs duties on behalf of the 
Architect/Engineer. 

1. Personnel performing laboratory tests to be an ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Level 1. 
Testing agency laboratory supervisor tests to be an ACI-certified Concrete 
Laboratory Testing Technician, Level 2. 

D. Field Quality-Control Testing Agency Qualifications: An independent 
agency, acceptable to authorities having jurisdiction, qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated. 

1. Personnel conducting field tests on plastic concrete properties are to be qualified 
as an ACI Concrete Field Testing Technician, Grade 1, in accordance with 
policies from ACI CPP 610.1 or an equivalent certification program. 



05 June 2024   Town / Village of Harrison 
Issue for Bid   Harrison Recreation & Community Center 

  Phase 2 
 

 033000 - 4 CAST-IN-PLACE CONCRETE 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M). 

1.7 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) 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 air temperature has fallen to, or is expected to fall below 40 deg F 
(4.4 deg C) during the protection period, maintain delivered concrete mixture 
temperature within the temperature range required by ACI 301 (ACI 301M). 

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 (1.7 deg C), 

other than reinforcing steel. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 
(ACI 305.1M), and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed [95 deg F 
(35 deg C)]. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

1.8 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 STANDARDS 

A. ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in 
the Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 



05 June 2024   Town / Village of Harrison 
Issue for Bid   Harrison Recreation & Community Center 

  Phase 2 
 

 033000 - 5 CAST-IN-PLACE CONCRETE 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for 
entire Project. 

2. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I or Type II, gray. 
2. Pozzolans: ASTM C618, Class C, F, or N. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 
4. Ground Glass Pozzolan: ASTM C1866/C1866M, Type GS or GE. 

C. Normal-Weight Aggregates: 

1. Coarse Aggregate: ASTM C33/C33M, Class 3S 
2. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal. 
3. Fine Aggregate: ASTM C33/C33M. 
4. Recycled Aggregate: Provide documentation of characteristics of recycled 

aggregate and mechanical properties and durability of proposed concrete, which 
incorporates recycled aggregate to conform to appliable requirements for the 
class of concrete. 

D. Ground Calcium Carbonate or Aggregate Mineral Filler: ASTM C1797. Unless 
otherwise permitted, do not use mineral filler derived from carbonate sources in 
concrete for members assigned to Exposure Class S1, S2, or S3. 

2.3 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C260/C260M. 

B. Chemical Admixtures: Do not use calcium chloride or admixtures containing calcium 
chloride. 

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. Admixtures with special properties, with documentation of claimed performance 

enhancement, ASTM C494/C494M, Type S. 

C. Mixing Water for Concrete Mixtures and Water Used to Make Ice: 
ASTM C1602/C1602M. Include documentation of compliance with limits for alkalis, 
sulfates, chlorides, or solids content of mixing water from Table 2 in 
ASTM C1602/C1602M. 
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2.4 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A. Include manufacturer's 
recommended thickness and adhesive or pressure-sensitive tape. 

2.5 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. 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Euclid Chemical Company; a subsidiary of RPM International, Inc. 
b. Master Builders Solutions; brand of MBCC Group. 

2. <Double click to insert sustainable design text for floor treatment products.> 

2.6 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F (10 deg C): Black. 
b. Ambient Temperature between 50 and 85 deg F (10 and 29 deg C): Any 

color. 
c. Ambient Temperature Above 85 deg F (29 deg C): White. 

C. Water: Potable water that does not cause staining of the surface. 

D. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, 
Type 1, Class B. 

1. <Double click here to find, evaluate, and insert list of manufacturers and 
products.> 

E. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A. 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Euclid Chemical Company; a subsidiary of RPM International, Inc. 
b. W. R. Meadows, Inc. 
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2.7 ACCESSORIES 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751, asphalt-saturated cellulosic 
fiber or ASTM D1752, cork or self-expanding cork. 

2.8 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch (3 mm) 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 (3 to 6 mm) or coarse 
sand, as recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) 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 (6 mm) 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 (3 to 6 mm) or coarse 
sand as recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when 
tested in accordance with ASTM C109/C109M. 

2.9 CONCRETE MIXTURE MATERIALS 

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 
(ACI 301M). 

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 or hydraulic cement in concrete assigned to Exposure Class F3 as 
follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 
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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 corrosion-inhibiting admixture in concrete mixtures where indicated. 
2. 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. 

2.10 CONCRETE MIXTURE CLASS TYPES 

A. Class C: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 (ACI 318M) Class F0 Class S0 Class W0 Class C0. 
2. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days. 
3. Maximum w/cm Ratio :  0.45. 
4. 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. 

5. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 

B. Class D: Normal-weight concrete used for interior suspended slabs. 

1. Exposure Class: ACI 318 (ACI 318M) Class F0 Class S0 Class W0 Class C0. 
2. Minimum Compressive Strength:  3500 psi (24.1 MPa) at 28 days. 
3. Maximum w/cm Ratio:  0.50. 
4. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm) for concrete. 

5. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 

C. Class I: Normal-weight concrete used for interior metal pan stairs and landings: 

1. Exposure Class: ACI 318 (ACI 318M) Class F0 Class S0 Class W0 Class C0. 
2. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days. 
3. Maximum w/cm Ratio:  0.53. 
4. Maximum Size Aggregate: 1/2 inch (13 mm). 
5. Slump Limit: 3 inches (75 mm), plus 1 inch (25 mm) or minus 2 inches (50 mm). 
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6. Air Content:  0 percent, plus or minus 1.5 percent at point of delivery. 
7. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 

weight of cement. 

2.11 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and furnish delivery ticket. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, 
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. 

3.3 TOLERANCES 

A. Comply with ACI 117 (ACI 117M). 

3.4 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. 
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2. Install reglets to receive waterproofing and through-wall flashings in outer face of 
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, 
and other conditions. 

3.5 INSTALLATION OF VAPOR RETARDERS 

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 

(150 mm), sealing vapor retarder to concrete. 
4. Lap joints 6 inches (150 mm) 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 (150 mm) 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. 

3.6 INSTALLATION OF CAST-IN-PLACE CONCRETE 

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. Water addition in transit or at the Project site must be in accordance with 
ASTM C94/C94M and must not exceed the permitted amount indicated on the concrete 
delivery ticket. 

D. 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. 
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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 (ACI 301M). 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches (150 mm) 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. 

E. 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 INSTALLATION OF 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. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into 
concrete. 
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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: 
1. Sawed Joints: Form control joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch (3-mm-) 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 (13 mm) or more than 
1 inch (25 mm) 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. 

3.8 APPLICATION OF FINISHING FLOORS AND SLABS 

A. 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 (6 mm) 
in one direction. 

3. Apply scratch finish to surfaces to receive mortar setting beds for bonded 
cementitious floor finishes. 

B. Float Finish: 

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 (ACI A117M) 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. 
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C. 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. Use of an approved finishing aid is 
acceptable. 

5. Do not apply 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 
(ASTM E1155M), for a randomly trafficked floor surface: 

a. Slabs on Ground: 

1) 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. 

2) 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. 

b. Suspended Slabs: 

1) 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. 

2) 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. 

D. Trowel and Fine-Broom Finish: First apply a trowel finish to surfaces 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. 

E. 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 a fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

F. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to 
concrete stair treads, platforms, and ramps, as indicated on Drawings. 

1. Apply in accordance with manufacturer's written instructions and as follows: 
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a. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) 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 match color and texture with in-
place construction exposed to view. 

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 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 (100 mm) high unless otherwise indicated on 
Drawings, and extend base not less than 6 inches (150 mm) 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 (27.6 MPa) at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 

indicated, install dowel rods on 18-inch (450-mm) 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. 
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3.10 APPLICATION OF CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Comply with ACI 301 (ACI 301M) for cold weather protection during curing. 
2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather 

protection during curing. 
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h (1 kg/sq. m x h), calculated 

in accordance with ACI 305R, before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 
4. 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 (ACI 308.1M) as follows: 

1. Begin curing 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. 
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a) Lap edges and ends of absorptive cover not less than 
12 inches (300 mm). 

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 
(300 mm), 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 not in cold weather: 

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 (300 mm). 

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 
(300 mm), 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. 

c. Floors To Receive Curing Compound: 
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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. 

d. 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 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 28 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 has received a float finish or 

abrasive surface preparation. 

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. 

3.12 INSTALLATION OF 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). 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 
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C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) 
deep in formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.13 INSTALLATION OF 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 meet 

specification requirements. 

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 (1.18-mm) sieve, using only enough water 
for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks in excess of 0.01 inch (0.25 mm) spalls, air bubbles exceeding surface finish 
limits, honeycombs, rock pockets, fins and other projections on the surface exceeding 
surface finish limits, 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 (13 mm) in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch (19 mm). 
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 match 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. 
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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 (0.25 mm) 
wide or that penetrate to reinforcement or completely through unreinforced 
sections regardless of width. 

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 adding 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. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch 
(6 mm) 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 (25 mm) 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 (19-mm) 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 (25 mm) 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. 
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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. 

3.14 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and 
inspections and prepare testing and inspection reports. 

B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to 
perform tests and inspections and to submit reports. 

1. Testing agency to be responsible for providing curing facility for initial curing of 
strength test specimens on-site and verifying that test specimens are cured in 
accordance with standard curing requirements in ASTM C31/C31M. 

2. Testing agency to immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency to 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 to include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301 (ACI 301M), 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 of fresh concrete, including slump or slump flow, air 

content, temperature and density. 
13) Information on storage and curing of samples at the Project site, 

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. 
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4. Provide a space and source of power or other resources for curing and access to 
test specimens by the testing agency. 

C. Delivery Tickets: comply with ASTM C94/C94M. 

D. 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. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in 
accordance with ASTM C 172/C 172M to 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. (4 cu. m), but less than 25 cu. yd. 
(19 cu. m), plus one set for each additional 150 cu. yd. (114 cu. m) or fraction 
thereof. 

a. When frequency of testing provides fewer than five compressive-strength 
tests for each concrete mixture, testing is to 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 delivery for each composite sample, but not less than 
one test for each day's pour of each concrete mixture. 

b. Perform additional tests as needed. 

3. Slump Flow: ASTM C1611/C1611M: 

a. One test at point of delivery for each composite sample when strength test 
specimens are cast, but not less than one test for each day's pour of each 
concrete mixture. 

b. Perform additional tests as needed. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;. 

a. One test for each composite sample when strength test specimens are 
cast, 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 (4.4 deg C) and below or 
80 deg F (27 deg C) and above, and one test for each composite sample 
when strength test specimens are cast. 
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6. Concrete Density: ASTM C138/C138M: 

a. One test for each composite sample when strength test specimens are 
cast. 

7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and standard cure two sets of four 6 inches (150 mm) by 12-inches 
(300 mm) or 4-inch (100-mm) by 8-inch (200-mm) cylindrical specimens for 
each composite sample. 

8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of two standard cured specimens at seven days and one set 
of two specimens at 28 days. 

b. A compressive-strength test to be the average compressive strength from a 
set of two specimens obtained from same composite sample and tested at 
age indicated. 

9. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive-strength tests of standard cured cylinders equals 
or exceeds specified compressive strength, and no compressive-strength test 
value falls below specified compressive strength by more than 500 psi (3.4 MPa) 
if specified compressive strength is 5000 psi (34.5 MPa), or no compressive 
strength test value is less than 10 percent of specified compressive strength if 
specified compressive strength is greater than 5000 psi (34.5 MPa). 

10. 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. 

11. Additional Tests: 

a. Testing and inspecting agency to 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 to be in accordance with 
ACI 301 (ACI 301M), Section 1.7.6.3. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 
(ASTM E1155M) within 48 hours of completion of floor finishing and promptly report 
test results to Architect. 
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3.15 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. 

END OF SECTION 033000 





05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

UNIT MASONRY 
042000 - 1 

SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Concrete masonry units. 
2. Face brick. 
3. Embedded flashing. 
4. Stone trim units. 
5. Installation of cast stone trim units. 
6. Mortar and grout. 
7. Reinforcing steel, masonry joint reinforcement, ties and anchors. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 047200 - CAST STONE MASONRY for cast stone units. 
2. Section 061600 - SHEATHING for gypsum sheathing on cold-formed metal 

framing. 
3. Section 072100 - THERMAL INSULATION for cavity wall insulation. 
4. Section 072700 - AIR BARRIERS for membrane air barrier. 
5. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for fire-resistive joint 

systems openings in masonry walls and at heads of masonry walls. 
6. Section 079200 - JOINT SEALANTS for sealing control and expansion joints in 

unit masonry. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For the following: 

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 
2. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit 

required. 
3. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing 

bars.  Comply with ACI 315, “Details and Detailing of Concrete Reinforcement.” 
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C. Samples for Verification:  For each type and color of the following: 

1. Exposed concrete masonry units. 
2. Face brick, in the form of straps of five or more bricks. 
3. Pigmented mortar.  Make Samples using same sand and mortar ingredients to 

be used on Project. Label Samples to indicate types and amounts of pigments 
used. 

4. Stone trim. 
5. Weep holes/vents. 
6. Accessories embedded in masonry. 

D. Qualification Data:  For testing agency. 

E. Material Certificates:  Include statements of material properties indicating compliance 
with requirements including compliance with standards and type designations within 
standards.  Provide for each type and size of the following: 

1. Masonry units: 

a. Include material test reports substantiating compliance with requirements. 
b. For bricks, include size-variation data verifying that actual range of sizes 

falls within specified tolerances. 
c. For exposed brick, include material test report for efflorescence according 

to ASTM C 67. 
d. For masonry units used in structural masonry, include data and 

calculations establishing average net-area compressive strength of units. 

2. Cementitious materials.  Include brand, type, and name of manufacturer. 
3. Mortar mixes.  Include description of type and proportions of ingredients. 
4. Grout mixes.  Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 

F. Mix Designs:  For each type of mortar and grout.  Include description of type and 
proportions of ingredients. 

1. Include test reports, per ASTM C 780 for mortar mixes required to comply with 
property specification. 

2. Include test reports, per ASTM C 1019 for grout mixes required to comply with 
compressive strength requirement. 

G. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment 
to be used to comply with cold-weather requirements. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to 
ASTM C 1093 for testing indicated. 
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B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform 
texture and color, or a uniform blend within the ranges accepted for these 
characteristics, through one source from a single manufacturer for each product 
required. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from a single manufacturer for each cementitious 
component and from one source or producer for each aggregate. 

D. Preconstruction Testing Service:  The Owner will engage a qualified independent 
testing agency to perform preconstruction testing indicated below.  Payment for these 
services will be made by the Owner.  Retesting of materials that fail to meet specified 
requirements shall be done at Contractor’s expense. 

1. Prism Test:  For each type of construction required, per ASTM C 1314.  

E. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical 
to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a 
testing and inspecting agency, by equivalent concrete masonry thickness, or by other 
means, as acceptable to authorities having jurisdiction. 

F. Sample Panels:  Build sample panels to verify selections made under sample 
submittals and to demonstrate aesthetic effects.  Comply with requirements in Division 
01 for mockups. 

1. Build sample panels for typical exterior and interior walls in sizes approximately 
48 inches long by 48 inches high by full thickness. 

2. Where masonry is to match existing, erect panels adjacent and parallel to 
existing surface. 

3. Clean one-half of exposed faces of panels with masonry cleaner indicated. 
4. Protect approved sample panels from the elements with weather-resistant 

membrane. 
5. Approval of sample panels is for color, texture, and blending of masonry units; 

relationship of mortar and sealant colors to masonry unit colors; tooling of joints; 
aesthetic qualities of workmanship; and other material and construction qualities 
specifically approved by Architect in writing. 

a. Approval of sample panels does not constitute approval of deviations from 
the Contract Documents contained in sample panels unless such 
deviations are specifically approved by Architect in writing. 

G. Defective Units:  Referenced masonry unit standards may allow a certain percentage 
of units to exceed tolerances and to contain chips, cracks, or other defects exceeding 
limits stated in the standard.  Do not uses units where such defects, including 
dimensions that vary from specified dimensions by more than stated tolerances, will be 
exposed in the completed Work or will impair the quality of completed masonry. 

H. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01.  Agenda shall include protection of air barrier membrane 
during construction. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied.  If units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  
Do not use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting 
and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 
containers on elevated platforms, under cover, and in a dry location or in a metal 
dispensing silo with weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil. 

1.6 PROJECT CONDITIONS 

A. Protection of Air Barrier Membrane:  During construction, protect air barrier membrane 
from penetrations which allow air to pass through air barrier assemblies.  Engage 
original installer to repair damage promptly using identical materials and methods of 
installation, and to the satisfaction of the Architect. 

B. Protection of Masonry:  During construction, cover tops of walls, projections, and sills 
with waterproof sheeting at end of each day’s work.  Cover partially completed 
masonry when construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides and hold cover securely 
in place. 

2. Where 1 wythe of multiwythe masonry walls is completed in advance of other 
wythes, secure cover a minimum of 24 inches down face next to unconstructed 
wythe and hold cover in place. 

C. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for 
at least 3 days after building masonry walls or columns. 

D. 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. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

UNIT MASONRY 
042000 - 5 

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. 

E. 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. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 deg F and above and will remain so until masonry has dried, but not less 
than 7 days after completing cleaning. 

F. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 CONCRETE MASONRY UNITS (CMUS) 

A. Regional Materials:  Provide CMUs that have been manufactured within 500 miles of 
Project site, from aggregates and cement that have been extracted, harvested, or 
recovered, as well as manufactured, within 500 miles of Project site. 

B. Concrete Masonry Units:  ASTM C 90, normal weight unless indicated otherwise 
manufactured to dimensions 3/8 inch less than nominal dimensions. 

C. Shapes:  Provide standard shapes indicated and as required for building configuration. 
Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

D. Decorative Concrete Masonry Units:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 2000 psi 

2. Weight Classification:  Normal weight. 
3. Shape: Provide bullnose units. 
4. Size (Width):  Manufactured to dimensions specified in “Concrete Masonry Units” 

Paragraph above. 
5. Pattern: As indicated on Drawings. 
6. Texture: Ground finish. 
7. Acoustical CMU: Sound Seal; Soundblox RSC/RF. 

a. Thickness: Match adjacent block. 

8. Colors:  As selected by Architect from manufacturer’s full range. 
9. Special Aggregate:  Provide units made with aggregate matching aggregate in 

Architect’s sample. 
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10. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. A Jandris & Sons 
b. Trenwyth Industries. 
c. Westbrook Concrete Block Co. 

2.2 BRICK 

A. Regional Materials:  Provide brick that has been manufactured within 500 miles of 
Project site from materials that have been extracted, harvested, or recovered, as well 
as manufactured, within 500 miles of Project site. 

B. Face Brick:  ASTM C 216, Grade SW, Type FBS. 

1. Field Brick #1 - .75 Greystone Wirecut by Palmetto Brick Company, Wallace SC. 
2. Accent Brick #2 – Dark Rose Wirecut by Palmetto Brick Company, Wallace SC. 
3. Pattern: As indicated on Drawings. 
4. Color:  
5. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per 

ASTM C 67. 
6. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and 

is rated “not effloresced.” 

C. Building (Common) Brick where Concealed:  ASTM C 62, Grade SW. 

D. General:  Provide shapes indicated and as follows: 

1. For ends of sills 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. Provide special shapes for applications where stretcher units cannot 
accommodate special conditions, including those at corners, movement joints, 
bond beams, sashes, and lintels. 

3. Provide special shapes for applications requiring brick of size, form, color, and 
texture on exposed surfaces. 

4. Provide special shapes for applications where shapes produced by sawing would 
result in sawed surfaces being exposed to view. 

5. Units which are sawn and less than one-half full size shall not be used. 

2.3 STONE TRIM UNITS 

A. Granite: Provide granite complying with ASTM C 615 and NBGQA’s “Specifications for 
Architectural Granite” and as follows: 

1. Varieties, Cut and Finish:  As selected by Architect. 

B. Limestone: Provide limestone complying with ASTM C 568 and ILI’s “Indiana 
Limestone Handbook” and as follows: 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

UNIT MASONRY 
042000 - 7 

1. Varieties, Cut and Finish:  As selected by Architect. 

C. Provide stone units accurately shaped, with exposed faces dressed true, and with beds 
and joints at right angles to faces. 

1. For granite, comply with recommendations in NBGQA’s “Specifications for 
Architectural Granite.” 

2. For limestone, comply with recommendations in ILI’s “Indiana Limestone 
Handbook.” 

2.4 MORTAR AND GROUT MATERIALS 

A. Regional Materials:  Provide aggregate for mortar and grout, cement, and lime that 
have been extracted, harvested, or recovered, as well as manufactured, within 500 
miles of Project site. 

B. 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. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, 
compounded for use in mortar mixes.  Use only pigments with a record of satisfactory 
performance in masonry mortar. 

1.  Available Products: 

a. LanXess; Bayferrox Iron Oxide Pigments. 
b. Davis Colors; True Tone Mortar Colors. 
c. Solomon Grind-Chem Services, Inc.; SGS Mortar Colors. 

E. Aggregate for Mortar:  ASTM C 144. For mortar that is exposed to view, use washed 
aggregate consisting of natural sand or crushed stone. 

F. Aggregate for Grout:  ASTM C 404. 

G. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use 
with concrete masonry units, containing integral water repellent by same manufacturer.  
Available products include: 

1. Addiment Incorporated, a Div. of Grace Construction Products; Mortar Tite. 
2. GCP Applied Technologies (formerly W.R. Grace); Dry-Block Mortar Admixture. 
3. BASF Construction Chemicals; MasterPel Mortar Admixture. 

H. Water:  Potable. 
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2.5 REINFORCEMENT 

A. Environmental Product Declarations (EPD): Industry-wide EPDs for steel 
reinforcements (rebars) are available from the Concrete Reinforcing Steel Institute 
(CRSI). 

B. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, 
Grade 60. 

C. Masonry Joint Reinforcement, General:  ASTM A 951. 

1. Interior Walls:  Mill-galvanized, carbon steel. 
2. Exterior Walls:  Hot-dip galvanized, carbon steel. 
3. Wire Size and Spacing:  As required by Code. 
4. Provide in lengths of not less than 10 feet, with prefabricated corner and tee 

units. 

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 in width, plus 1 side rod at each wythe of masonry 4 inches or less in 
width. 

2.6 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made 
from materials that comply with subparagraphs below, unless otherwise indicated. 

1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 641/A 641M, 
Class 1 coating. 

2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, 
Class B-2 coating. 

3. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 316. 
4. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 zinc 

coating. 
5. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
6. Stainless Steel Bars:  ASTM A 276 or ASTM A 666, Type 304. 

B. Adjustable Anchors for Connecting to Structure:  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-diameter, hot-dip 
galvanized steel.  Mill-galvanized wire may be used at interior walls, unless 
otherwise indicated. 

C. Partition Top Anchors:  0.097-inch-thick metal plate with 3/8-inch-diameter metal rod 6 
inches 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. 
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D. Stone Anchors:  Fabricate dowels, cramps, and other stone anchors from stainless 
steel. 

E. Adjustable Masonry-Veneer Anchors:   

1. General:  Provide anchors that allow vertical adjustment but resist tension and 
compression forces perpendicular to plane of wall, for attachment over sheathing 
to wood or metal studs, with structural performance capable of withstanding a 
100-lbf load in both tension and compression without deforming or developing 
play in excess of 0.05 inch. 

2. Screw-Attached, Masonry-Veneer Anchors, consisting of a wire tie and a metal 
anchor section:   

a. Units equal to Pos-I-Tie Brick Veneer Anchoring System by Heckmann 
Building Products Inc.  

1) Anchor Section:  Zinc-alloy barrel section with flanged head with 
wing-nut eye and corrosion-resistant, self-drilling screw.  Eye 
designed to receive wire tie and to serve as head for drilling fastener 
into framing.  Barrel length to suit sheathing thickness, allowing 
screw to seat directly against framing with flanged head covering 
hole in sheathing. 

2) Wire Ties:  Triangular-, rectangular-, or T-shaped wire ties fabricated 
from 0.188-inch-diameter, hot-dip galvanized steel wire. 

b. Units equal to HB-213 Adustable Veneer Anchor by Hohmann & Barnard, 
Inc. 

1) Anchor Section:  Rib-stiffened, sheet metal plate with 9/32 inch 
diameter screw holes top and bottom, 2-3/4 inches wide by 3 inches 
high; with projecting tabs having slotted holes with 1-1/4 inch 
maximum allowable eccentricity, sized to prevent in-and-out 
movement beyond allowable tolerances, for inserting vertical legs of 
wire tie specially formed to fit anchor section. 

2) Wire Ties:  Rectangular-shaped wire ties fabricated from 0.188-inch-
diameter, hot-dip galvanized steel wire. 

c. Units equal to DW-10-X Veneer Anchoring System by Hohmann & 
Barnard. 

1) Anchor Section:  Gasketed sheet metal plate, 1-1/4 inches wide by 6 
inches long, with screw holes top and bottom; top and bottom ends 
bent to form pronged legs of length to match thickness of insulation 
or sheathing; and raised rib-stiffened strap, 5/8 inch wide by 6 inches 
long, stamped into center to provide a slot between strap and plate 
for inserting wire tie.  Provide anchor manufacturer’s standard, self-
adhering, modified bituminous gaskets manufactured to fit behind 
anchor plate and extend beyond pronged legs. 

2) Fabricate sheet metal anchor sections and other sheet metal parts 
from 0.067-inch-thick, steel sheet, galvanized after fabrication. 
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3) Wire Ties:  Triangular wire ties fabricated from 0.25-inch-diameter, 
hot-dip galvanized steel wire. 

F. Adjustable Masonry-Veneer Anchors – Thermally-Broken: 

1. General: Provide thermally-broken anchors that allow vertical adjustment but 
resist tension and compression forces perpendicular to plane of wall, for 
attachment over sheathing to wood or metal studs, with structural performance 
capable of withstanding a 100-lbf load in both tension and compression without 
deforming or developing play in excess of 0.05 inch. 

2. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire tie and a 
metal anchor section. 

a. Anchor Section: Stainless steel barrel section, polymer coated screw with 
hex head with plastic-encapsulated steel wing and corrosion-resistant, self-
drilling screw. Wing designed to receive wire tie . Barrel length to suit 
sheathing thickness, allowing screw to seat directly against framing with 
flanged head covering hole in sheathing. 

b. Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from 
0.188-inch-diameter, hot-dip galvanized steel wire. 

c. Basis-of-Design: 2-Seal Thermal Wing Nut Anchor by Hohmann & Barnard 
or approved equal by Posi-Tie (thermally broken), or equal. 

 

2.7 MISCELLANEOUS ANCHORS 

A. Anchor Bolts:  L-shaped steel bolts complying with ASTM A 307, Grade A; with 
ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply 
with ASTM A 153/A 153M, Class C; of dimensions indicated. 

2.8 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing complying with Section 076200 - SHEET 
METAL FLASHING AND TRIM and as follows: 

1. Stainless Steel:  ASTM A 240/A 240M, Type 304, 0.016 inch (0.40 mm) thick. 
2. Configuration:  Provide continuous flashing including preformed outside, inside 

corners, and end dams with smooth uninterrupted soldered seams and hemmed 
edges to maintain continuity.  See drawings for profiles required. 

B. Flexible Laminated Stainless Steel Flashing: 

1. Available Products: 

a. Hohmann & Barnard, Inc.; Mighty-Flash Stainless Steel Fabric Flashing. 
b. Illinois Products, Inc.; IPCO Stainless Steel Fabric Flashing. 
c. STS Coatings, Inc.; Gorilla Flash Stainless Fabric. 
d. TK Products, Inc.; TK TWF. 
e. York Manufacturing, Inc.; Multi-Flash SS. 
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2. Materials: 

a. Type:  Stainless steel core with polymer fabric laminated to one stainless 
steel face with non-asphalt adhesive. 

b. Stainless steel type: 304, ASTM A666. 
c. Fabric: Polymer fabric; laminated back face of stainless steel core. 

3. Accessories: 

a. Sealant:  Provide sealants as recommended by flashing manufacturer. 
b. Splice Tape: Provide minimum 4” wide self-adhering strips and as 

recommended by flashing manufacturer. 
c. Termination Bar: Provide stainless steel termination bars with sealant catch 

lip. 
d. Preformed Shapes: Provide Type 304, 0.016 inch (0.40 mm) thick stainless 

steel preformed end dams, outside and inside corners. 

C. Solder and Sealants for Sheet Metal Flashings: As specified in Section 076200 – 
SHEET METAL FLASHING AND TRIM. 

D. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer’s standard 
products or products recommended by flashing manufacturer for bonding flashing 
sheets to each other and to substrates. Verify compatibility between flashing materials 
and substrates. 

E. Transition Strips:  Provide long-term compatible 6” wide transition strips to seal 
embedded flashing terminations to air barrier membrane. 

F. Drip Edge:  Provide type 316, 0.016 inch (0.40 mm) thick stainless steel drip edge 
plates with factory applied adhesive strip for all through-wall flashing conditions. 
Provide preformed outside and inside corner drip plate corners with smooth 
uninterrupted soldered seams and hemmed drip edges to maintain continuity.  Custom 
sizes will be required see drawings for profiles required. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene. 

B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, 
complying with ASTM D 2000, Designation M2AA-805 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). 
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D. Weep/Vent Products: Free-draining mesh; made from polyethylene strands, full height 
and width of head joint and depth 1/8 inch less than depth of outer wythe; in color 
selected from manufacturer’s standard. 

E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity. Provide strips, full-depth of cavity and 10 inches wide, 
with dovetail shaped notches 7 inches deep that prevent mesh from being clogged with 
mortar droppings or equivalent.  Available products: 

1. Advanced Building Products Inc.; Mortar Break II.  
2. Archovations, Inc.; CavClear Masonry Mat. 
3. Hohmann & Barnard; MortarTrap. 
4. Mortar Net USA, Ltd.; Mortar Net. 

2.10 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.  Available Manufacturers: 

a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 

2.11 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. Limit cementitious materials in mortar to portland cement and lime. 

B. 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 or 
needed to provide required compressive strength of masonry. 

1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. 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. 

C. Pigmented Mortar:  Use colored cement product. Pigments shall not exceed 10 percent 
of portland cement by weight. 
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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. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance of work. 

2. Verify that foundations are within tolerances specified. 

B. Before installation, examine rough-in and built-in construction for piping systems to 
verify actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to full 
thickness shown.  Build single-wythe walls to actual widths of masonry units, using 
units of widths indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry.  After 
installing equipment, complete masonry to match the construction immediately 
adjacent to opening. 

D. 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.  Do not use units cut to less than one-half size. 

E. Do not install concrete masonry units with more than 5 percent damage to the face.  
Do not install brick units which will show defects after installation. 

F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors 
and textures. Mix units from several pallets or cubes as they are placed. 
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G. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the 
following: 

1. 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, 1/4 inch in 20 feet, or 1/2 inch maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by more 
than 1/4 inch in 10 feet, or 1/2 inch maximum. 

3. 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, 1/4 inch in 20 feet, or 1/2 
inch maximum. 

4. For exposed bed joints, do not vary from thickness indicated by more than plus 
or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary 
from bed-joint thickness of adjacent courses by more than 1/8 inch. 

5. For exposed head joints, do not vary from thickness indicated by more than plus 
or minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint 
thicknesses by more than 1/8 inch. 

6. For faces of adjacent exposed masonry units, do not vary from flush alignment 
by more than 1/16 inch except due to warpage of masonry units within tolerances 
specified for warpage of units. 

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 bond pattern indicated on Drawings; do not use units with less than nominal 4-inch 
horizontal face dimensions at corners or jambs.  Prior to installation review bond 
pattern with Architect. 

C. Stopping and Resuming Work:  Stop work by racking back units in each course from 
those in course below; do not tooth.  When resuming work, clean masonry surfaces 
that are to receive mortar, remove loose masonry units and mortar, and wet brick if 
required before laying fresh masonry. 

D. Built-in Work:  As construction progresses, build in items specified in this and other 
Sections.  Fill in solidly with masonry around built-in items. 

E. Fill space between steel frames and masonry solidly with mortar, unless otherwise 
indicated. 

F. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, 
beams, lintels, posts, and similar items, unless otherwise indicated. 

G. Build non-load-bearing interior partitions full height of story to underside of solid floor or 
roof structure above, unless otherwise indicated. 
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1. Install compressible filler in joint between top of partition and underside of 
structure above. 

2. Fasten partition top anchors to structure above and build into top of partition.  
Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down 
into grout to provide 1/2-inch clearance between end of anchor rod and end of 
tube.  Space anchors 48 inches o.c., unless otherwise indicated. 

3. Wedge non-load-bearing partitions against structure above with small pieces of 
tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure 
above approaches final position. 

4. At fire-rated partitions, treat joint between top of partition and underside of 
structure above to comply with Section 078440 – FIRE-RESISTIVE JOINT 
SYSTEMS. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay hollow brick and concrete masonry units 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. Set stone trim units in full bed of mortar with full vertical joints.  Fill dowel, anchor, and 
similar holes. 

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with 
clear water. 

2. Allow cleaned surfaces to dry before setting. 

D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness, unless otherwise indicated. 

E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes 
(other than paint), unless otherwise indicated. 

3.5 CAVITY WALLS 

A. Bond wythes of cavity walls together using bonding system indicated on Drawings. 

B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel 
beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to 
trowel or remove mortar fins protruding into cavity. 
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C. Coordinate and allow access for air and vapor barrier membrane installed in cavity 
under Section 072700 - AIR BARRIERS. 

3.6 MASONRY JOINT REINFORCEMENT 

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover 
of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum 
of 6 inches. Space reinforcement not more than 16 inches o.c. 

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. 

3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural 
members to comply with the following: 

1. Provide an open space not less than 1 inch in width between masonry and 
structural member, unless otherwise indicated.  Keep open space free of mortar 
and other rigid materials. 

2. Anchor masonry to structural members with anchors embedded in masonry joints 
and attached to structure. 

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 
inches o.c. horizontally. 

3.8 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers with masonry-veneer anchors to comply with the following 
requirements: 

1. Fasten screw-attached anchors through insulation and sheathing to wall framing 
and to concrete and masonry backup as applicable with metal fasteners of type 
indicated. 

2. Embed tie sections in masonry joints.  Provide air space indicated on the 
Drawings between back of masonry veneer and face of insulation. 

3. Locate anchor sections to allow maximum vertical differential movement of ties 
up and down. 

4. Space anchors as required by Code. 

3.9 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: 
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1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units 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 interlocking units designed for control joints.  Install bond-breaker strips at 

joint.  Keep head joints free and clear of mortar or rake out joint for application of 
sealant. 

4. 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 made from clay or shale as follows: 

1. Build flanges of metal expansion strips into masonry.  Lap each joint 4 inches in 
direction of water flow.  Seal joints below grade and at junctures with horizontal 
expansion joints if any. 

2. Build flanges of factory-fabricated, expansion-joint units into masonry. 
3. Build in compressible joint fillers where indicated. 
4. 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 Section 079200 - 
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 
Section 079200 - JOINT SEALANTS but not less than 3/8 inch. 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting 
masonry. 

3.10 LINTELS 

A. Install steel lintels where indicated. 

B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated. 

3.11 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to downward flow of water in wall, and where indicated. 

B. Install flashing as follows, unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that 
could puncture flashing.  Where flashing is within mortar joint, place through-wall 
flashing on sloping bed of mortar and cover with mortar.  Before covering with 
mortar, seal penetrations in flashing with adhesive, sealant, or tape as 
recommended by flashing manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 8 inches, and 1-1/2 inches into the inner 
wythe. Form 1/4-inch hook in edge of flashing embedded in inner wythe. 
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3. At masonry-veneer walls, extend flashing through veneer, across air space 
behind veneer, and up face of sheathing at least 8 inches; with upper edge 
covered with elastomeric membrane, lapping at least 4 inches. 

4. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry 
at each end.  At heads and sills, extend flashing 6 inches at ends and turn up not 
less than 2 inches to form end dams. 

5. Install air barrier transition strips to seal embedded flashings in masonry to air 
barrier membrane in accordance with Section 072700 – AIR BARRIERS. 

C. Install reglets and nailers for flashing and other related construction where they are 
shown to be built into masonry. 

D. Install metal drip edge plate in accordance with architectural details and manufacturer’s 
requirements. 

E. Install weep holes in head joints in exterior wythes of first course of masonry 
immediately above embedded flashing and as follows: 

1. Use specified weep/vent products to form weep holes. 
2. Space weep holes 24 inches o.c., unless otherwise indicated. 

F. Place cavity drainage material in cavities to comply with configuration requirements for 
cavity drainage material in Part 2 “Miscellaneous Masonry Accessories” Article. 

G. Install vents in head joints in exterior wythes at spacing indicated. 

3.12 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 temporary loads that 
may be placed on them during construction. 

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained 
enough strength to resist grout pressure. 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. 

3.13 FIELD QUALITY CONTROL 

A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections 
and prepare reports.  Allow inspectors access to scaffolding and work areas, as 
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needed to perform inspections. Place grout only after inspectors have verified 
compliance of grout spaces and grades, sizes, and locations of reinforcement. 

B. Testing Agency:  Engage a qualified independent testing and inspecting agency to 
perform field tests and inspections indicated below and prepare test reports. Retesting 
of materials failing to comply with specified requirements shall be done at Contractor’s 
expense. 

C. Testing Frequency:  One set of tests for each 5000 sq. ft. of wall area or portion 
thereof.  Test types as determined by the independent testing and inspection agency. 

3.14 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units.  Install new units to match 
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar.  Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance.  Prepare joints for sealant 
application, around penetrations and where indicated. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to 
remove mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned 
for comparison purposes.  Obtain Architect’s approval of sample cleaning before 
proceeding with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent or polyethylene film and 
waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 
by rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A 
applicable to type of stain on exposed surfaces. 

6. Clean brick by bucket-and-brush hand-cleaning method described in BIA 
Technical Notes 20. 

7. Clean stone trim to comply with stone supplier’s written instructions. 

3.15 MASONRY WASTE DISPOSAL 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are 
Contractor’s property.  At completion of unit masonry work, remove from Project site. 
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B. 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. Crush masonry waste to less than 4 inches in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste.  Fill material is specified in Division 31 - EARTHWORK. 
3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. 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 the Site. 

END OF SECTION 
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SECTION 044300 - STONE MASONRY 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Stone masonry anchored to concrete backup and to cold-formed metal framing 
and sheathing. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061600 - SHEATHING for gypsum sheathing on cold-formed metal 
framing. 

2. Section 072100 - THERMAL INSULATION for cavity insulation and air barrier 
membrane system. 

3. Section 079200 - JOINT SEALANTS for sealing control and expansion joints in 
unit masonry. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. For stone varieties proposed for use on Project, include test data indicating 
compliance with physical properties specified or required by referenced ASTM 
standards. 

B. Samples for Initial Selection:  For colored mortar and other items involving color 
selection. 

C. Samples for Verification: 

1. For each stone type indicated.  Include at least five samples in each set for each 
type of stone, exhibiting extremes of the full range of color and other visual 
characteristics expected in completed Work.   

2. Pigmented mortar.  Make Samples using same sand and mortar ingredients to 
be used on Project. Label Samples to indicate types and amounts of pigments 
used. 

3. Weep holes/vents. 
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4. Accessories embedded in masonry. 

D. Qualification Data:  For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs experienced stonemasons 
and stone fitters. 

B. Source Limitations for Stone:  Obtain each variety of stone, regardless of finish, from 
one quarry with resources to provide materials of consistent quality in appearance and 
physical properties. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 

D. Sample Panels:  Build sample panels to verify selections made under sample 
submittals and to demonstrate aesthetic effects.  Comply with requirements in Division 
01 for mockups. 

1. Build sample panels for typical exterior walls in sizes approximately 48 inches 
long by 48 inches high by full thickness. 

2. Where masonry is to match existing, erect panels adjacent and parallel to 
existing surface. 

3. Clean one-half of exposed faces of panels with masonry cleaner indicated. 
4. Protect approved sample panels from the elements with weather-resistant 

membrane. 
5. Approval of sample panels is for color, texture, and blending of masonry units; 

relationship of mortar and sealant colors to masonry unit colors; tooling of joints; 
aesthetic qualities of workmanship; and other material and construction qualities 
specifically approved by Designer in writing. 

a. Approval of sample panels does not constitute approval of deviations from 
the Contract Documents contained in sample panels unless such 
deviations are specifically approved by Designer in writing. 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01.  Agenda shall include protection of air barrier membrane 
during construction. 

1.5 COORDINATION 

A. General: Masonry tie anchors shall be installed during initial mobilization, prior to the 
application of spray-foam air barrier insulation/membrane.  Masonry work shall 
commence with second mobilization after insulation/membrane has been applied, 
cured, inspected and touched-up. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied.  If units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  
Do not use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting 
and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 
containers on elevated platforms, under cover, and in a dry location or in a metal 
dispensing silo with weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil. 

1.7 PROJECT CONDITIONS 

A. Protection of Air Barrier Membrane:  During construction, protect air barrier membrane 
from penetrations which allow air to pass through air barrier assemblies.  Engage 
original installer to repair damage promptly using identical materials and methods of 
installation, and to the satisfaction of the Architect. 

B. Protection of Stone Masonry:  During construction, cover tops of walls, projections, and 
sills with waterproof sheeting at end of each day's work.  Cover partially completed 
stone masonry when construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides and hold cover securely 
in place. 

C. Stain Prevention:  Immediately remove mortar and soil to prevent them from staining 
the face of stone masonry. 

1. Protect base of walls from rain-splashed mud and mortar splatter by coverings 
spread on the ground and over the 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 end of each day to prevent rain 

from splashing mortar and dirt on completed stone masonry. 

D. 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 stone 
masonry damaged by frost or freezing conditions.  Comply with cold-weather 
construction requirements contained in ACI 530.1/ASCE 6/TMS 602. 
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1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 deg F and above and will remain so until masonry has dried, but not less 
than 7 days after completing cleaning. 

E. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 STONE, GENERAL 

A. Regional Materials:  Provide stone that have been extracted, harvested, or recovered, 
as well as fabricated, within 500 miles of Project site. 

B. Varieties and Sources:  Subject to compliance with requirements, provide one of the 
stone varieties specified for each stone type in Part 2 "Stone Types" Article. 

C. Match Architect's samples for variety, color, finish, and other stone characteristics 
relating to aesthetic effects. 

D. Provide stone that is free of cracks, seams, and starts impairing structural integrity or 
function. 

E. Provide stone from a single quarry for each variety of stone required. 

F. Quarry stone in a manner to ensure that as-quarried block orientations yield finished 
stone with required characteristics. 

G. Make stone slabs available for Architect to examine for appearance characteristics. 

1. Architect will select aesthetically acceptable slabs and will indicate aesthetically 
unacceptable slabs and portions of slabs. 

2. Segregate slabs selected for use on Project and mark backs indicating approval. 
3. Mark and photograph aesthetically unacceptable portions of slabs as directed by 

Architect. 

2.2 STONE TYPES 

A. Granite: Provide granite complying with ASTM C 615 and NBGQA's "Specifications for 
Architectural Granite" and as follows: 

1. Acceptable manufacturers: 

a. Natural Weather Fieldstone by Connecticut Stone. 
b. Ticonderoga Granite by Champlain Stone.   

2. Stone size and coursing: Squared and roughly coursed. 
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2.3 MORTAR 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. 

C. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, 
compounded for use in mortar mixes.  Use only pigments with a record of satisfactory 
performance in masonry mortar. 

1. Available Products: 

a. LanXess; Bayferrox Iron Oxide Pigments. 
b. Davis Colors; True Tone Mortar Colors. 
c. Solomon Grind-Chem Services, Inc.; SGS Mortar Colors. 

D. Aggregate for Mortar:  ASTM C 144. For mortar that is exposed to view, use washed 
aggregate consisting of natural sand or crushed stone. 

E. Aggregate for Grout:  ASTM C 404. 

F. Water:  Potable. 

2.4 VENEER ANCHORS 

A. Materials: 

1. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 316. 
2. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 316. 

B. Size:  Sufficient to extend at least halfway, but not less than 1-1/2 inches, through 
stone masonry and with at least 5/8-inch cover on outside face. 

C. Adjustable Anchors for Connecting to Structure:  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-diameter, hot-dip 
galvanized steel.  Mill-galvanized wire may be used at interior walls, unless 
otherwise indicated. 

D. Partition Top Anchors:  0.097-inch-thick metal plate with 3/8-inch-diameter metal rod 6 
inches 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. 

E. Adjustable Masonry-Veneer Anchors: 
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1. General:  Provide anchors that allow vertical adjustment but resist tension and 
compression forces perpendicular to plane of wall, for attachment over sheathing 
to wood or metal studs, with structural performance capable of withstanding a 
100-lbf load in both tension and compression without deforming or developing 
play in excess of 0.05 inch. 

2. Screw-Attached, Masonry-Veneer Anchors: Provide BL-407 Brick Veneer 
Anchoring System, manufactured by Blok-Lok. Anchor shall be stainless steel 
sheet, tie shall be stainless steel 3/16 in. wire tie.   Units consisting of a wire tie 
section and a metal anchor section complying with the following requirements: 
a. Pintle Shape: Rectangular. 
b. Pintle Length: As required to extend 1-1/2 in. into masonry wythe of veneer 

face. 
c. Anchor Section: L-shaped plate section with 9/32 in. diameter holes for 

connecting screws. Eyelets for pintle insertion with 1-1/4 in. maximum 
allowable eccentricity, sized to prevent in-and-out movement beyond 
allowable tolerances. 

2.5 MISCELLANEOUS ANCHORS 

A. Anchor Bolts:  L-shaped steel bolts complying with ASTM A 307, Grade A; with 
ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply 
with ASTM A 153/A 153M, Class C; of dimensions indicated. 

2.6 EMBEDDED FLASHING MATERIALS 

A. Metal Flashings:  Furnished under Section 076200 - SHEET METAL FLASHING AND 
TRIM. 

2.7 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene. 

B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, 
complying with ASTM D 2000, Designation M2AA-805 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). 

D. Weep/Vent Products: Free-draining mesh; made from polyethylene strands, full height 
and width of head joint and depth 1/8 inch less than depth of outer wythe; in color 
selected from manufacturer's standard. 

E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity. Provide sheets, full-depth of cavity extending full height 
of cavity.  Available products: 
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1. Advanced Building Products Inc.; Mortar Break II.  
2. Archovations, Inc.; CavClear Masonry Mat. 
3. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 
4. Mortar Net USA, Ltd.; Mortar Net. 

F. Dampproofing for Limestone:  Provide cementitious formulations that are 
recommended by ILI and that are nonstaining to stone, compatible with joint sealants, 
and noncorrosive to anchors and attachments. 

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.  Available Manufacturers: 

a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 

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. Limit cementitious materials in mortar to portland cement and lime. 

B. 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 or 
needed to provide required compressive strength of masonry. 

1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. 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. 

C. Pigmented Mortar:  Use colored cement product.  Pigments shall not exceed 10 
percent of portland cement by weight. 

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. 
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2. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

2.10 FABRICATION 

A. Fabricate stone to comply with sizes, shapes, and tolerances recommended by 
applicable stone association or, if none, by stone source, for faces, edges, beds, and 
backs. 

1. For limestone, comply with recommendations in ILI's "Indiana Limestone 
Handbook." 

B. Cut stone to produce pieces of thickness, size, and shape indicated, including details 
on Drawings.  Dress joints (bed and vertical) straight and at right angle to face unless 
otherwise indicated. 

C. Cut and drill sinkages and holes in stone for anchors and supports. 

D. Carefully inspect stone at quarry or fabrication plant for compliance with requirements 
for appearance, material, and fabrication.  Replace defective units before shipment. 

1. Clean sawed backs of stone to remove rust stains and iron particles. 

E. Gage backs of stones for adhered veneer if more than 81 sq. in. (522 sq. cm) in area. 

F. Thickness of Stone:  Provide thickness indicated, but not less than the following: 

1. Thickness:  4 inches plus or minus 1/4 inch.  Thickness does not include 
projection of pitched faces. 

G. Shape stone for type of masonry (pattern) as indicated on the Drawings. 

H. Finish exposed faces and edges of stone to comply with requirements indicated for 
finish and to match approved samples and mockups. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces indicated to receive stone masonry, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine substrate to verify that dovetail slots, inserts, reinforcement, veneer anchors, 
flashing, and other items installed in substrates and required for or extending into stone 
masonry are correctly installed. 
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C. Examine wall framing, sheathing, and insulation/air barrier membrane to verify that 
stud locations are suitable for spacing of veneer anchors and that installation will result 
in a weatherproof covering. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials 
before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then 
drenching with clear water.  Use only mild cleaning compounds that contain no caustic 
or harsh materials or abrasives. 

3.3 SETTING OF STONE MASONRY, GENERAL 

A. Perform necessary field cutting and trimming as stone is set. 

1. Use power saws to cut stone that is fabricated with saw-cut surfaces.  Cut lines 
straight and true, with edges eased slightly to prevent snipping. 

B. Sort stone before it is placed in wall to remove stone that does not comply with 
requirements relating to aesthetic effects, physical properties, or fabrication, or that is 
otherwise unsuitable for intended use. 

C. Arrange stones in range ashlar pattern with course heights as indicated, random 
lengths, and uniform joint widths, with offset between vertical joints as indicated. 

D. Arrange stones with color and size variations uniformly dispersed for an evenly 
blended appearance. 

E. Set stone to comply with requirements indicated on Drawings.  Install supports, 
fasteners, and other attachments indicated or necessary to secure stone masonry in 
place.  Set stone accurately in locations indicated with edges and faces aligned 
according to established relationships and indicated tolerances. 

F. Maintain uniform joint widths except for variations due to different stone sizes and 
where minor variations are required to maintain bond alignment if any.  Lay walls with 
joints not less than 1/4 inch at narrowest points or more than 1/2 inch at widest points. 

G. Coat limestone with cementitious dampproofing as follows: 

1. Stone at Grade:  Beds, joints, and back surfaces to at least 12 inches (300 mm) 
above finish-grade elevations. 

2. Stone Extending below Grade:  Beds, joints, back surfaces, and face surfaces 
below grade. 

3. Allow cementitious dampproofing formulations to cure before setting 
dampproofed stone.  Do not damage or remove dampproofing in the course of 
handling and setting stone. 
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3.4 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to downward flow of water in wall, and where indicated. 

B. Install flashing as follows, unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that 
could puncture flashing.  Where flashing is within mortar joint, place through-wall 
flashing on sloping bed of mortar and cover with mortar.  Before covering with 
mortar, seal penetrations in flashing with adhesive, sealant, or tape as 
recommended by flashing manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 8 inches, and 1-1/2 inches into the inner 
wythe. Form 1/4-inch hook in edge of flashing embedded in inner wythe. 

3. At masonry-veneer walls, extend flashing through veneer, across air space 
behind veneer, and up face of sheathing at least 8 inches; with upper edge 
covered with elastomeric membrane, lapping at least 4 inches. 

4. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry 
at each end.  At heads and sills, extend flashing 6 inches at ends and turn up not 
less than 2 inches to form end dams. 

C. Install reglets and nailers for flashing and other related construction where they are 
shown to be built into masonry. 

D. Install weep holes in head joints in exterior wythes of first course of masonry 
immediately above embedded flashing and as follows: 

1. Use open head joints to form weep holes. 
2. Space weep holes 24 inches o.c., unless otherwise indicated. 

E. Place cavity drainage material in cavities to comply with configuration requirements for 
cavity drainage material in Part 2 "Miscellaneous Masonry Accessories" Article. 

F. Install vents in head joints in exterior wythes at spacing indicated. 

3.5 CONSTRUCTION TOLERANCES 

A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet 
(6 mm in 3 m), 3/8 inch in 20 feet (10 mm in 6 m), or 1/2 inch in 40 feet (13 mm in 
12 m) or more.  For external corners, expansion joints, control joints, and other 
conspicuous lines, do not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 
feet (13 mm in 12 m) or more. 

B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, 
horizontal grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet (6 
mm in 6 m) or 1/2 inch in 40 feet (13 mm in 12 m) or more. 

C. Variation of Linear Building Line:  For position shown in plan, do not exceed 1/2 inch in 
20 feet (13 mm in 6 m) or 3/4 inch in 40 feet (19 mm in 12 m) or more. 
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D. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated. 

3.6 INSTALLATION OF ANCHORED STONE MASONRY 

A. Anchor stone masonry to unit masonry with veneer anchors unless otherwise 
indicated.  Embed anchors in unit masonry mortar joints or grouted cells for distance at 
least one-half of unit masonry thickness. 

B. Anchor stone masonry to stud framing with screw-attached veneer anchors unless 
otherwise indicated. 

C. Space anchors not more than 16 inches o.c. vertically and 24 inches o.c. horizontally.  
Install additional anchors within 12 inches of openings, sealant joints, and perimeter at 
intervals not exceeding 12 inches. 

D. Set stone in full bed of mortar with full head joints unless otherwise indicated.  Build 
anchors into mortar joints as stone is set. 

E. Rake out joints for pointing with mortar to depth of not less than 1/2 inch before setting 
mortar has hardened.  Rake joints to uniform depths with square bottoms and clean 
sides. 

3.7 POINTING 

A. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar 
particles.  Where setting mortar was removed to depths greater than surrounding 
areas, apply pointing mortar in layers not more than 3/8 inch (10 mm) deep until a 
uniform depth is formed. 

B. Point stone joints by placing and compacting pointing mortar in layers not more than 
3/8 inch (10 mm) deep.  Compact each layer thoroughly and allow to become 
thumbprint hard before applying next layer. 

C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to 
produce the following joint profile: 

1. Joint Profile:  As indicated. 

3.8 ADJUSTING AND CLEANING 

A. Remove and replace stone masonry of the following description: 

1. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if 
methods and results are approved by Architect. 

2. Defective joints. 
3. Stone masonry not matching approved samples and mockups. 
4. Stone masonry not complying with other requirements indicated. 
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B. Replace in a manner that results in stone masonry matching approved samples and 
mockups, complying with other requirements, and showing no evidence of 
replacement. 

C. In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins 
and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on mockup; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect's approval of sample cleaning before 
cleaning stone masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or 
waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly 
by rinsing thoroughly with clear water. 

5. Clean limestone masonry to comply with recommendations in ILI's "Indiana 
Limestone Handbook." 

3.9 EXCESS MATERIALS AND WASTE 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are 
Contractor's property.  At completion of unit masonry work, remove from Project site. 

B. 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. Crush masonry waste to less than 4 inches in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste.  Fill material is specified in Division 31 - EARTHWORK. 
3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. 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 the Site. 

END OF SECTION 
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SECTION 047200 - CAST STONE MASONRY 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Cast stone fabrications including but not limited to trim, column covers, copings, 
lintels, etc. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for cast stone trim installation. 

1.3 DEFINITIONS 

A. Cast Stone:  Architectural precast concrete building units intended to simulate natural 
cut stone. 

1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for cast stone units. 

B. Shop Drawings:  Show fabrication and installation details for cast stone units.  Include 
dimensions, details of reinforcement and anchorages if any, and indication of finished 
faces. 

1. Include building elevations showing layout of units and locations of joints and 
anchors. 

C. Samples for Verification: 

1. For each color and texture of cast stone required, 10 inches square in size. 
2. For colored mortar.  Make Samples using same sand and mortar ingredients to 

be used on Project.  Label Samples to indicated types and amounts of pigments 
used. 

D. Mockup Samples:  Furnish sample units for each color and texture of cast stone 
required, as indicated on Drawings for installation in mockups. 
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E. Qualification Data:  For manufacturer. 

1. Include copies of material test reports for completed projects, indicating 
compliance of cast stone with ASTM C 1364. 

F. Quality-Control Plan:  Manufacturer's written quality-control plan that includes all 
elements of the Cast Stone Institute's "Quality Control Procedures Required for Plant 
Inspection." 

1. Provide copies of documentation showing compliance with quality-control plan as 
requested by Architect. 

G. Material Test Reports:  For each mix required to produce cast stone, based on testing 
according to ASTM C 1364, including test for resistance to freezing and thawing. 

1. Provide test reports based on testing within previous two years. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer of cast stone units similar to 
those indicated for this Project, with sufficient production capacity to manufacture 
required units. 

1. Manufacturer is a producing member of the Cast Stone Institute or has on file 
and follows a written quality-control plan approved by Architect that includes all 
elements of the Cast Stone Institute's "Quality Control Procedures Required for 
Plant Inspection."  

B. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

C. Source Limitations for Cast Stone:  Obtain cast stone units through one source from a 
single manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Coordinate delivery of cast stone with unit masonry work to minimize the need for on-
site storage and to avoid delaying the Work. 

B. Pack, handle, and ship cast stone units in suitable packs or pallets. 

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining.  
Move cast stone units, if required, using dollies with wood supports. 

2. Store cast stone units on wood skids or pallets with nonstaining, waterproof 
covers.  Arrange to distribute weight evenly and to prevent damage to units.  
Ventilate under covers to prevent condensation. 

C. Store installation materials on elevated platforms, under cover, and in a dry location. 
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D. Store mortar aggregates where grading and other required characteristics can be 
maintained and contamination can be avoided. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: 

1. Continental Cast Stone East, West Berlin, NJ  08091. 
2. MGA Cast Stone, New Gloucester, ME  04260. 
3. Sun Precast Co., Inc., Beaver Springs, PA  17812. 

2.2 CAST STONE MATERIALS 

A. General:  Comply with ASTM C 1364 and the following: 

1. Color and Texture:  Match Architect’s Sample. 
2. Sizes:  As indicated on Drawings. 
3. Provide units with factory finish at exposed faces. 

B. Portland Cement:  ASTM C 150, Type I, containing not more than 0.60 percent total 
alkali when tested according to ASTM C 114. 

1. Color:  White or Gray. 

C. Coarse Aggregates:  Granite, quartz, or limestone complying with ASTM C 33; 
gradation as needed to produce required textures and colors as needed to produce 
required cast stone colors. 

D. Fine Aggregates:  Natural sand or crushed stone complying with ASTM C 33, gradation 
as needed to produce required textures and colors as needed to produce required cast 
stone colors. 

E. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime 
and other alkalis.  The amount of pigment shall not exceed 10% by weight of the 
cement used. 

F. Admixtures:  Do not use admixtures unless specified or approved in writing by 
Architect. 

G. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M.  Use 
galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 inches of 
cast stone material. 

1. Epoxy Coating:  ASTM A 775/A 775M. 
2. Galvanized Coating:  ASTM A 767/A 767M. 
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H. Embedded Anchors and Other Inserts:  Fabricated from stainless steel complying with 
ASTM A 240/A 240M, ASTM A 276, or ASTM A 666, Type 304. 

I. Provide cast stone units complying with ASTM C 1364. 

1. Provide units that are resistant to freezing and thawing as determined by 
laboratory testing according to ASTM C 666, Procedure A, as modified by 
ASTM C 1364. 

J. Fabricate units with sharp arris and details accurately reproduced with indicated texture 
on all exposed surfaces, unless otherwise indicated. 

1. Slope exposed horizontal surfaces 1:12, unless otherwise indicated. 
2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs. 
3. Provide drips on projecting elements, unless otherwise indicated. 

K. Fabrication Tolerances: 

1. Variation in Cross Section:  Do not vary from indicated dimensions by more than 
1/8 inch. 

2. Variation in Length:  Do not vary from indicated dimensions by more than 1/360 
of the length of unit or 1/8 inch, whichever is greater, but in no case by more than 
1/4 inch. 

3. Warp, Bow, and Twist:  Not to exceed 1/360 of the length of unit or 1/8 inch, 
whichever is greater. 

4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features:  Do 
not vary from indicated position by more than 1/8 inch on formed surfaces of 
units and 3/8 inch on unformed surfaces. 

L. Cure units by one of the following methods: 

1. Cure units with steam in enclosed curing room at temperature of 105 deg F or 
above and 95 to 100 percent relative humidity for 6 hours. 

2. Cure units with dense fog and water spray in enclosed warm curing room at 95 to 
100 percent relative humidity for 24 hours. 

3. Cure units to comply with one of the following: 

a. Not less than 5 days at mean daily temperature of 70 deg F or above. 
b. Not less than 6 days at mean daily temperature of 60 deg F or above. 
c. Not less than 7 days at mean daily temperature of 50 deg F or above. 
d. Not less than 8 days at mean daily temperature of 45 deg F or above. 

M. Acid etch units after curing to remove cement film from surfaces to be exposed to view. 

2.3 ACCESSORIES 

A. Anchors:  Type and size indicated, fabricated from stainless steel complying with 
ASTM A 240/A 240M, ASTM A 276, or ASTM A 666, Type 304. 
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B. Dowels:  Round stainless-steel bars complying with ASTM A 276, Type 304, and 1/2-
inch (12-mm) diameter. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Part of the Work of Section 042000 – UNIT MASONRY. 

END OF SECTION 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel materials. 
2. Shrinkage-resistant grout. 
3. Shear stud connectors. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 
requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors 
through deck. 

3. 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. 

4. 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. 

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. 
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3. Shear stud connectors. 
4. Anchor rods. 
5. Threaded rods. 
6. Shop primer. 
7. Galvanized-steel primer. 
8. Galvanized repair paint. 
9. 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. 
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. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify pretensioned and slip-critical, high-strength bolted connections. 

5. Identify members not to be shop primed. 

C. 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 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. 
2. Direct-tension indicators. 
3. Tension-control, high-strength, bolt-nut-washer assemblies. 
4. Shear stud connectors. 

F. Survey of existing conditions. 
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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 CSE. 

C. 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 are to pass the supplemental welder qualification testing, as 
required by AWS D1.8/D1.8M. FCAW-S and FCAW-G are to 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. 
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 360. 
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3. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Option 3 and 3B: 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. 

D. Construction:  Moment frame. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A992/A992M. 

B. Channels, Angles, M-Shapes:  ASTM A36/A36M. 

C. Plate and Bar:  ASTM A36/A36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade C structural 
tubing. 

E. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325 
(Grade A325M), Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH 
(ASTM A563M, Class 10S), 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 (Type 8.8-1), 
compressible-washer type with plain finish. 

B. High-Strength A490 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A490 
(Grade A490M), Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH 
(ASTM A563M, Class 10S), heavy-hex carbon-steel nuts; and ASTM F436/F436M, 
Type 1, hardened carbon-steel washers; all with plain finish. 

C. 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 (ASTM A563M, Class 10S), heavy-hex 
carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish:  Plain. 
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D. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, 
cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 

2.4 PRIMER 

A. Steel Primer: 

1. Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior 
Painting." 

2. SSPC-Paint 23, latex primer. 

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. 

2.5 SHRINKAGE-RESISTANT GROUT 

A. 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. 

2.6 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. 
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E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance 
with SSPC-SP 3. 

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. 

2.7 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:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M 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. 

2.8 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. 

2.9 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 (50 mm). 

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. 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: 
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1. SSPC-SP 3. 

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. 

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 (0.038 mm). 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. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests 
and inspections. 

1. Allow testing agency access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

2. Bolted Connections: Inspect shop-bolted connections in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance 
with AWS D1.1/D1.1M and the following inspection procedures, at testing 
agency's option: 

a. Liquid Penetrant Inspection: ASTM E165/E165M. 
b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on 

finished weld. Cracks or zones of incomplete fusion or penetration are not 
accepted. 

c. Ultrasonic Inspection: ASTM E164. 
d. Radiographic Inspection: ASTM E94/E94M. 

4. In addition to visual inspection, test and inspect shop-welded shear stud 
connectors in accordance with requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear stud 
connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 
additional shear stud connectors if weld fracture occurs on shear stud 
connectors already tested. 

5. Prepare test and inspection reports. 
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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. 

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 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. 
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1. Level and plumb individual members of structure. Slope roof framing members to 
slopes indicated on Drawings. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 
must be enlarged to admit bolts. 

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:  Snug tightened. 

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. 

C. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using end welding of headed-stud shear connectors in 
accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

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. 
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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) Magnetic Particle Inspection: ASTM E709; performed on root pass 

and on finished weld. Cracks or zones of incomplete fusion or 
penetration are not accepted. 

3) Ultrasonic Inspection: ASTM E164. 
4) Radiographic Inspection: ASTM E94/E94M. 

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-
welded shear connectors according to requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector. 

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional 
shear connectors if weld fracture occurs on shear connectors already 
tested. 

END OF SECTION 051200 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 
2. Acoustical roof deck. 
3. Composite floor deck. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for normal-weight 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. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Roof deck. 
2. Acoustical roof deck. 
3. Composite floor deck. 

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. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of steel deck. 

C. Test and Evaluation Reports: 

1. Product Test Reports: For tests performed by a qualified testing agency, 
indicating that each of the following complies with requirements: 
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a. Power-actuated mechanical fasteners. 
b. Acoustical roof deck. 

2. Research Reports: For steel deck, from ICC-ES showing compliance with the 
building code. 

D. Field Quality-Control Submittals: 

1. Field quality-control reports. 

E. Qualification Statements: For welding personnel and testing agency. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with 
SDI QA/QC and the following welding codes: 

1. AWS D1.1/D1.1M. 
2. AWS D1.3/D1.3M. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets 
and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 
condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation 
to maintain insulation free of moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 
accordance with AISI S100. 

B. 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 
listings of another qualified testing agency. 
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2.2 ACCESSORIES 

A. Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or 
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-
steel screws, No. 10 (4.8-mm) minimum diameter. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. 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. 

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 standards 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. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, 
cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 

I. Flat Sump Plates: 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. 

J. Galvanizing Repair Paint:  ASTM A780/A780M. 

K. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer. 

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 of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, 
as applicable; manufacturer's written instructions; and requirements in this Section. 
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B. Install temporary shoring before placing deck panels if required to meet deflection 
limitations. 

C. Locate deck 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 deck. 

G. Provide additional reinforcement and closure pieces at openings as required for 
strength, continuity of deck, 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 in accordance with deck manufacturer's written instructions. 

J. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using end welding of headed-stud shear connectors in 
accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

3.3 INSTALLATION OF ROOF DECK 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated or arc seam welds with an equal perimeter that is not less 
than 1-1/2 inches (38 mm) long, and as follows: 

1. Weld Diameter:  5/8 inch (16 mm), nominal. 
2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two 

welds per deck unit at each support. Space welds as indicated. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of 
panels between supports, at intervals not exceeding the lesser of one-half of the span 
or 36 inches (1 m), 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: 
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1. End Joints:  Lapped 2 inches (50 mm) minimum. 

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and 
mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 
12 inches (300 mm) apart with at least one fastener at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and 
mechanically fasten. 

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels in accordance with deck manufacturer's written 
instructions. Weld or mechanically fasten to substrate to provide a complete deck 
installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise 
indicated. 

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where 
indicated. Install with adhesive in accordance with manufacturer's written instructions to 
ensure complete closure. 

G. Sound-Absorbing Insulation: Installation into topside ribs of deck as specified in 
architectural drawings (if applicable). 

3.4 INSTALLATION OF FLOOR DECK 

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: 

a. Space and locate welds as indicated.. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of 
panels between supports, at intervals not exceeding the lesser of one-half of the span 
or 36 inches (1 m), 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. End Joints:  Lapped. 

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to 
supporting structure in accordance with SDI recommendations unless otherwise 
indicated. 
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E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures 
to deck, in accordance with SDI recommendations, to provide tight-fitting closures at 
open ends of ribs and sides of deck. 

3.5 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both 
surfaces of deck with galvanized repair paint in accordance with ASTM A780/A780M 
and manufacturer's written instructions. 

B. Repair Painting: 

 
1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 

surfaces of deck exposed to view. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Tests and Inspections: 

1. Special inspections and qualification of welding special inspectors for cold-
formed steel floor and roof deck in accordance with quality-assurance inspection 
requirements of SDI QA/QC. 

a. Field welds will be subject to inspection. 

2. Steel decking will be considered defective if it does not pass tests and 
inspections. 

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-
welded shear connectors in accordance with requirements in AWS D1.1/D1.1M 
for stud welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 
additional shear connectors if weld fracture occurs on shear connectors 
that are already tested. 

C. Prepare test and inspection reports. 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Exterior non-load-bearing wall framing. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for masonry shelf angles and 
connections. 

2. Section 061600 - SHEATHING for exterior sheathing applied to cold-formed 
metal framing. 

3. Section 092110 - GYPSUM BOARD ASSEMBLIES for interior non-load-bearing, 
metal-stud framing and ceiling-suspension assemblies. 

4. Section 092120 - GYPSUM BOARD SHAFT-WALL ASSEMBLIES for interior 
non-load-bearing, metal-stud-framed, shaft-wall assemblies. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design framing, including comprehensive engineering analysis by 
a qualified professional engineer, using performance requirements and design criteria 
indicated. 

B. Structural Performance:  Provide cold-formed metal framing capable of withstanding 
design loads within limits and under conditions indicated. 

1. Design Loads:  As required by code. 
2. Deflection Limits:  Design framing systems to withstand design loads within 

deflections greater than the following: 

a. Exterior Non-Load-Bearing Framing:   

1) Horizontal deflection of l/240 of the wall height for metal panel 
systems. 

2) Horizontal deflection of l/240 of the wall height for EIFS systems. 
3) Horizontal deflection of 1/600 of the wall height for masonry systems. 
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3. Design framing systems to provide for movement of framing members 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, plus superimposed dead 
load, deflection of primary building structure. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal 
deflection without regard for contribution of sheathing materials. 

C. Cold-Formed Steel Framing Standards: Unless more stringent requirements are 
indicated, framing complies with AISI S100 and either ASTM C955, AISI S200 and 
ASTM C955 Section 8, or AISI S240, as required by governing Code. 

D. 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. 

1.4 SUBMITTALS 

A. Product Data:  For each type of cold-formed metal framing product and accessory 
indicated. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed 
metal framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners.  Show reinforcing channels, opening framing, supplemental framing, 
strapping, bracing, bridging, splices, accessories, connection details, and attachment 
to adjoining work. 

1. Shop drawings shall be signed and sealed by a professional engineer currently 
licensed in the state of New York. 

C. Delegated-Design Submittal:  For framing 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. Welding certificates. 

E. Qualification Data:  For professional engineer. 

F. Product Test Reports:  From a qualified testing agency, unless otherwise stated, 
indicating that each of the following complies with requirements, based on evaluation of 
comprehensive tests for current products: 

1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
4. Mechanical fasteners. 
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5. Vertical deflection clips. 
6. Miscellaneous structural clips and accessories. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of cold-formed metal framing that are similar to 
those indicated for this Project in material, design, and extent. 

C. Product Tests:  Mill certificates or data from a qualified independent testing agency, or 
in-house testing with calibrated test equipment indicating steel sheet complies with 
requirements, including base-metal thickness, yield strength, tensile strength, total 
elongation, chemical requirements, ductility, and metallic-coating thickness. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification 
for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-
Formed Steel Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design." 
2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

F. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage 
during delivery, storage, and handling. 

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to 
avoid condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering cold-formed metal framing that may be incorporated into the Work include, but 
are not limited to, the following: 

1. California Expanded Metals Co. (CEMCO). 
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2. ClarkDietrich Building Systems. 
3. EB Metal U.S. 
4. Marino\WARE. 
5. Telling Industries. 
6. Super Stud Building Products Inc. 

2.2 MATERIALS 

A. Recycled Content of Steel Products:  Provide products with an average recycled 
content of steel products so postconsumer recycled content plus one-half of 
preconsumer recycled content is not less than 25 percent. 

B. Framing Members, General: Comply with either ASTM C955, AISI S200 and 
ASTM C955 Section 8, or AISI S240, as required by governing Code for conditions 
indicated. 

C. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of 
grade and coating weight as follows: 

1. Grade:  As required by structural performance. 
2. Coating:  G90. 

D. Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc 
coated, of grade and coating as follows: 

1. Grade:  As required by structural performance. 
2. Coating:  G90 (Z275). 

2.3 EXTERIOR NON-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: 0.0538 inch (16 gauge). 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: Matching steel studs. 
2. Flange Width:  1-1/4 inches. 

C. Vertical Deflection Clips:  Manufacturer's standard clips, capable of accommodating 
upward and downward vertical displacement of primary structure through positive 
mechanical attachment to stud web. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. ClarkDietrich Building Systems. 
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b. MarinoWARE, a division of Ware Industries. 
c. The Steel Network, Inc. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, 
Structural Grade, Type H, metallic coated, of same grade and coating weight used for 
framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according 
to ASTM A 123/A 123M. 

B. Anchor Bolts:  ASTM F 1554, threaded carbon-steel bolts, and carbon-steel nuts; and 
flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to 
sustain, without failure, a load equal to 5 times design load, as determined by testing 
per ASTM E 488 conducted by a qualified independent testing agency. 

1. Acceptable Manufacturers:  Kwik-Bolt 3 by Hilti, Inc., TruBolt Wedge Anchor by 
ITW Red Head or Power-Stud by Powers Fasteners. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, 
a load equal to 10 times design load, as determined by testing per ASTM E 1190 
conducted by a qualified independent testing agency. 

E. Mechanical Fasteners:  ASTM C 1513, 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. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 
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B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

1. Basis of Design: Sika; SikaGrout 212. 
2. VOC Content: 0 g/L. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sill Sealer Gaskets:  Closed-cell foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, 
supplementary framing, or tracks to structural members indicated to receive sprayed 
fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials 
as needed to complete installation of cold-formed framing without reducing thickness of 
fire-resistive materials below that are required to obtain fire-resistance rating indicated.  
Protect remaining fire-resistive materials from damage. 

C. Install sill sealer gaskets to isolate the underside of wall bottom track or rim track and 
the top of foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions" and to manufacturer's written instructions unless more 
stringent requirements are indicated. 

C. Install cold-formed metal 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. 
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2. Fasten cold-formed metal framing members by welding, screw fastening, clinch 
fastening, or riveting.  Wire tying of framing members is not permitted. 

D. Install framing members in one-piece lengths unless splice connections are indicated 
for track or tension members. 

E. Install temporary bracing and supports to secure framing and support loads 
comparable in intensity 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. 

F. Do not bridge building expansion and control joints with cold-formed metal framing.  
Independently frame both sides of joints. 

G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
standard punched openings. 

H. Erection Tolerances:  Install cold-formed metal 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. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 
anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  
Space studs as follows: 

1. Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but 
not more than 48 inches apart.  Fasten at each stud intersection. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a 
complete and stable wall-framing system. 
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3.5 FIELD QUALITY CONTROL 

A. Testing:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace work where test results indicate that it does not comply with 
specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated 
and installed cold-formed metal framing with galvanized repair paint according to 
ASTM A 780 and manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure that cold-formed metal framing is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following.  Requirements for 
materials, hot-dip galvanizing, and shop-applied primers are included with each item as 
applicable. 

1. Loose steel bearing and leveling plates, including bearing plates for steel joists, 
galvanized at exterior locations and in exterior walls. 

2. Galvanized steel lintels with shop-applied primer at exterior locations. 
3. Steel lintels with shop-applied zinc-rich primer at interior locations. 
4. Steel elevator machine beams. 
5. Steel support angles for elevator door sills. 
6. Cants in elevator hoistways made from sheet steel. 
7. Miscellaneous steel framing and supports: 

a. Steel framing and supports with shop applied primer for operable partitions. 
b. Galvanized steel framing and supports for overhead doors. 

8. Ladders: 

a. Steel ladders to all roof levels, galvanized at exterior locations. 
b. Steel ladders at interior locations, shop-primed. 
c. Ladder vertical lifeline fall arrest system. 
d. Steel ships' ladders with shop-applied primer. 
e. Steel elevator pit ladders. 

9. Galvanized steel bollards with shop-applied primer. 
10. Galvanized pipe guards with shop-applied primer. 
11. Cast gray iron downspout boots. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 051200 - STRUCTURAL STEEL FRAMING for structural steel items. 
2. Section 055100 - METAL STAIRS AND RAILINGS for steel stairs, handrails, and 

guardrails. 
3. Section 055300 - METAL GRATINGS for metal bar gratings 
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4. Section 099000 - PAINTING AND COATING for field painting work of this 
section. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design ladders and miscellaneous framing and supports, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. Structural Performance of Ladders:  Provide ladders capable of withstanding the 
effects of loads and stresses within limits and under conditions specified in 
ANSI A14.3. 

1. For ladders exceeding 24 feet, include loads imposed by fall arrest system. 

C. Thermal Movements:  Provide exterior metal fabrications that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects.  Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For each product. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

2. Provide templates for anchors and bolts specified for installation under other 
Sections. 

3. Where fabrications are to receive sprayed-on fireproofing, include statement that 
primer is compatible with fireproofing proposed for use. 

C. Delegated-Design Submittal:  For installed products 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. Welding certificates. 

E. Qualification Data:  For professional engineer. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

METAL FABRICATIONS 
055000 - 3 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of metal fabrications that are similar to those 
indicated for this Project in material, design, and extent. 

C. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

D. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless 
otherwise indicated.  For metal fabrications exposed to view in the completed Work, 
provide materials without seam marks, roller marks, rolled trade names, or blemishes. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with metal fabrications by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating metal 
fabrications without field measurements.  Coordinate wall and other contiguous 
construction to ensure that actual dimensions correspond to established 
dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.7 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 anchorages for metal fabrications.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

C. Coordinate installation of steel weld plates and angles for casting into concrete that are 
specified in this Section but required for work of another Section.  Deliver such items to 
Project site in time for installation. 
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PART 2 - PRODUCTS 

2.1 FERROUS METALS 

A. Recycled Content of Steel Products:  Provide products with average recycled content 
of steel products so postconsumer recycled content plus one-half of preconsumer 
recycled content is not less than 25 percent. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 at interior, 
Type 316L at exterior. 

D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304 at interior, Type 316L at 
exterior. 

E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

F. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

G. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight 
is indicated or required by structural loads. 

H. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying 
with MFMA-4. 

1. Basis of Design: Unistrut Corp. 

I. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required 
by structural loads. 

2.2 NONFERROUS METALS 

A. Environmental Product Declarations (EPD): Industry-wide EPDs for aluminum 
extrusions, cold-rolled sheet, and hot-rolled sheet are available from the Aluminum 
Association. 

B. Aluminum Plate and Sheet:  ASTM B 209/B 209M, Alloy 6061-T6. 

C. Aluminum Extrusions:  ASTM B 221/221M, Alloy 6063-T6. 

D. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 

E. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B 633, 
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Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening 
aluminum.  Select fasteners for type, grade, and class required. 

B. Anchor Bolts:  ASTM F 1554, Grade 36. Provide hot-dip or mechanically deposited, 
zinc-coated anchor bolts where item being fastened is indicated to be galvanized. 

C. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, a 
load equal to four times the load imposed, as determined by testing according to 
ASTM E 488, conducted by a qualified independent testing agency. 

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M 
malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and 
shims as needed, hot-dip galvanized per ASTM A 153/A 153M. 

D. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, 
without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as determined by 
testing according to ASTM E 488, conducted by a qualified independent testing 
agency.  Anchors shall have an ICC-ES report with approval for use in cracked 
concrete. 

1. Acceptable Manufacturers:  Kwik-Bolt TZ by Hilti, Inc., TruBolt Wedge Anchor by 
ITW Red Head, Power-Stud+ by Powers Fasteners, or Strong Bolt by Simpson. 

E. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) 
complying with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or 
studs not less than 3 inches long at not more than 8 inches o.c.  Provide with 
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to 
comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with MPI#79. Use primer containing pigments that make it easily 
distinguishable from zinc-rich primer. 

C. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in 
Section 099000 - PAINTS AND COATINGS. 

1. Available Products: Tnemec; Series 394 PerimePrime, or approved equal. 
2. VOC Content: 250 g/L or less. 

D. Galvanizing Repair Paint:  High-zinc-dust-content (95% by weight) paint for 
regalvanizing welds in steel, complying with SSPC-Paint 20. 
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1. Available Products: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Duncan Galvanizing; ZiRP. 
b. ZRC Worldwide; Galvilite Galvanizing Repair, low VOC type. 

2. VOC Content: 250 g/L or less. 

E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, 
VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type 
noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

1. Available Products: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Dayton Superior; 1107 Advantage Grout. 
b. Sika; SikaGrout 212. 

2. VOC Content: 0 g/L. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  
Disassemble units only as necessary for shipping and handling limitations.  Use 
connections that maintain structural value of joined pieces.  Clearly mark units for 
reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation 
or otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and 
straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 
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F. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints where 
least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to 
exclude water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, 
screws, and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space 
anchoring devices to secure metal fabrications rigidly in place and to support indicated 
loads. 

2.6 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or 
concrete construction.  Drill plates to receive anchor bolts and for grouting. 

2.7 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for 
openings and recesses in masonry walls and partitions at locations indicated.  Weld 
adjoining members together to form a single unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of 
clear span but not less than 8 inches, unless otherwise indicated. 

2.8 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed 
to complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless 
otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as 
necessary to receive adjacent construction retained by framing and supports.  Cut, drill, 
and tap units to receive hardware, hangers, and similar items. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts if units are installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes 
indicated with attached bearing plates, anchors, and braces as indicated.  Drill bottom 
flanges of beams to receive partition track hanger rods; locate holes where indicated 
on operable partition Shop Drawings. 

2.9 METAL LADDERS 

A. General: 
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1. Comply with ANSI A14.3, unless otherwise indicated. 
2. For elevator pit ladders, comply with ASME A17.1. 
3. Support each ladder at top and bottom and not more than 60 inches o.c. with 

welded or bolted brackets, made from same metal as ladder. 
4. Provide nonslip surfaces on top of each rung, either by coating rung with 

aluminum-oxide granules set in epoxy-resin adhesive or by using a type of 
manufactured rung filled with aluminum-oxide grout. 

2.10 LADDER FALL ARREST DEVICES 

A. General: Provide personal fall arrest system for fixed ladders exceeding 24-feet in 
height. 

B. Manufactured system to consist of pre-swaged stainless-steel cable and galvanized 
steel channels or pipe, designed to be secured to ladder.  Include mounting brackets, 
rung clamps, cable tensioner, automatic pass-through traveling devices and energy 
absorbing lanyard for complete installed system. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
include but are not limited to, the following: 

a. FixFastUSA; KattClimb Ladder Fall Arrest. 
b. Honeywell Industrial Safety; Miller Vi-Go. 
c. MSA; Latchways Vertical Ladder Kit. 

2. Cable: 3/16-inch (5 mm) diameter, 1-by-7 wire cable made from stainless steel 
wire Type 316. 

3. Carriers: Automatic locking with anti-inversion feature, with no more than 20-inch 
(500 mm) movement in a fall event. 

4. Arrest Capacity: Single person use; 1400 lbs. (635 kg) rated. 
5. Performance Standards: Units to meet or exceed OSHA 1910.28, ANSI A14.3 

and ANSI Z359.16. 

C. Mount personal fall arrest system to ladder rungs in accordance with manufacturer's 
instructions, and approved submittals. 

2.11 METAL SHIPS' LADDERS 

A. Provide metal ships' ladders where indicated.  Fabricate of open-type construction with 
channel or plate stringers, pipe and tube railings, and bar grating treads, unless 
otherwise indicated.  Provide brackets and fittings for installation. 

2.12 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items 
supported from concrete construction as needed to complete the Work.  Provide each 
unit with not less than two integrally welded steel strap anchors for embedding in 
concrete. 
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2.13 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of 
profiles shown with continuously welded joints and smooth exposed edges.  Miter 
corners and use concealed field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and 
installation with other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or 
masonry construction. 

2.14 METAL BOLLARDS 

A. Fabricate metal bollards from Schedule 40 steel pipe. 

B. Fabricate bollards with 3/8-inch-thick steel baseplates for bolting to concrete slab.  Drill 
baseplates at all 4 corners for 3/4-inch anchor bolts. 

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates 
for plumb alignment of bollards. 

2.15 METAL DOWNSPOUT BOOTS 

A. Provide downspout boots made from cast gray iron in heights indicated with inlets of 
size and shape to suit downspouts. 

2.16 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.17 STEEL PRIMERS AND FINISHES 

A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications 
and environmental exposure conditions of installed metal fabrications: 

1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Urethane 
Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interiors (SSPC Zone 1A):  SSPC-SP 7, "Brush Off Blast Cleaning." 
3. Apply shop primer to uncoated surfaces of metal fabrications, except those with 

galvanized finishes and those to be field welded, embedded in concrete or 
masonry, unless otherwise indicated.  Extend priming of partially embedded 
members to a depth of 2 inches. 

4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting. 
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5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic 
Gages.” 

B. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in 
Section 099000 - PAINTS AND COATINGS. 

1. Available Products: Tnemec; Series 394 PerimePrime, or approved equal. 
2. VOC Content: 340 g/L or less. 

2.18 HOT-DIP GALVANIZING 

A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive 
environments and other steel indicated to be galvanized, provide coating for iron and 
steel fabrications applied by the hot-dip process. 

1. Basis-of-Design:  Duragalv by Duncan Galvanizing. 
2. Comply with ASTM A 123 for fabricated products and ASTM A 153 for hardware. 
3. Provide thickness of galvanizing specified in referenced standards.  
4. Galvanizing bath shall contain special high grade zinc and other earthly 

materials.  
5. Fill vent holes after galvanizing, if applicable, and grind smooth. 

2.19 HOT-DIP GALVANIZING AND FACTORY-APPLIED PRIMER 

A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive 
environments and other steel indicated to be galvanized, provide coating for iron and 
steel fabrications applied by the hot-dip process. 

1. Basis-of-Design:  Duragalv by Duncan Galvanizing. 
2. Comply with ASTM A 123 for fabricated products and ASTM A 153 for hardware.  
3. Provide thickness of galvanizing specified in referenced standards.  
4. Galvanizing bath shall contain special high grade zinc and other earthly 

materials.  
5. Fill vent holes after galvanizing, if applicable, and grind smooth. 

B. Factory-Applied Primer over Galvanized Steel: Provide factory-applied prime coat, 
certified OTC/VOC compliant less than 2.8 lbs/gal. and conforming to EPA and local 
requirements.  Apply primer within 12 hours after galvanizing at the same galvanizer’s 
plant in a controlled environment meeting applicable environmental regulations and as 
recommended by the primer coating manufacturer. Primer coat shall exhibit a rugosity 
(smoothness) not greater than 4 rug (16-20 microns of variation) when measured by a 
profilometer over a 1 inch straight line on the surface of architectural and structural 
elements that are less than 24 pounds per running foot. Profilometer shall be capable 
of operating in 1 micron increments.  Blast cleaning of the surface is unacceptable for 
surface preparation. Primer shall have a minimum two year re-coat window for 
application of finish coat.  Coatings must meet or exceed the following performance 
criteria as stipulated by the coatings manufacturer: 

1. Basis-of-Design:  Primergalv by Duncan Galvanizing. 
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2. Abrasion Resistance: ASTM D 4060 (CS17 Wheel, 1,000 grams load).1kg load, 
200 mg loss. 

3. Adhesion: ASTM D4541, 1050 psi. 
4. Corrosion Weathering: ASTM D5894, 13 cycles, 4,368 hours; rating 10 per 

ASTM D714 for blistering and rating 7 per ASTM D610 for rusting. 
5. Direct Impact Resistance:  ASTM D2794, 160 in. lbs. 
6. Flexibility: Method: ASTM D522, 180 degree bend, 1 inch mandrel, passes. 
7. Pencil Hardness:  ASTM D3363, 3B. 
8. Moisture Condensation Resistance: ASTM D4585, 100 degrees F, 2000 hours; 

passes, no cracking or delamination. 
9. Dry Heat Resistance: Method: ASTM D2485, 250 degrees F. 
10. Warranty:  Provide galvanizer’s warranty that materials will be free from 10 

percent or more visible rust for a period of 20 years. 

2.20 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH 

A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive 
environments and other steel indicated to be galvanized, provide coating for iron and 
steel fabrications applied by the hot-dip process. 

1. Basis-of-Design:  Duragalv by Duncan Galvanizing. 
2. Comply with ASTM A 123 for fabricated products and ASTM A 153 for hardware.  
3. Provide thickness of galvanizing specified in referenced standards.  
4. Galvanizing bath shall contain special high grade zinc and other earthly 

materials.  
5. Fill vent holes after galvanizing, if applicable, and grind smooth. 

B. Architectural Finish Over Hot-Dip Galvanizing: For steel exposed to the elements, 
weather or corrosive environments and other steel indicated to be galvanized, provide 
coating over hot-dip galvanizing. 

1. Basis-of-Design:  Colorgalv by Duncan Galvanizing. 
2. Primer coat shall be factory-applied polyamide epoxy primer. Apply primer within 

12 hours after galvanizing at the same galvanizer’s plant in a controlled 
environment meeting applicable environmental regulations and as recommended 
by the primer coating manufacturer.  

3. Finish coat shall be factory-applied color-pigmented architectural finish. Apply 
finish coating at the galvanizer’s plant, in a controlled environment meeting 
applicable environmental regulations and as recommended by the finish coating 
manufacturer. Finish coat shall exhibit a rugosity (smoothness) not greater than 4 
rug (16-20 microns of variation) when measured by a profilometer over a 1 inch 
straight line on the surface of architectural and structural elements that are less 
than 24 pounds per running foot. Profilometer shall be capable of operating in 1 
micron increments.  

4. Coatings shall be certified OTC/VOC compliant and conform to applicable 
regulations and EPA standards.  

5. Apply the galvanizing, primer, and coating within the same facility and provide 
single-source responsibility for galvanizing, priming and finish coating.  

6. Clean galvanized surface to create an acceptable profile for coatings.  Galvanizer 
shall certify that performance will be met without blast cleaning and coating will 
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be applied within 12 hours of galvanizing at the galvanizer’s plant. If blasted, 
galvanizer shall certify that rugosity standards are met.  

7. Primer shall meet or exceed the following performance criteria:  

a. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams 
load),1kg Load:  200 mg loss. 

b. Adhesion per ASTM D4541:  1050 psi. 
c. Corrosion Weathering per ASTM D5894, 13 Cycles, 4,368 Hours:  Rating 

10 per ASTM D714 for blistering; Rating 7 per ASTM D610 for rusting. 
d. Direct Impact Resistance per ASTM D2794:  160 in. lbs. 
e. Flexibility per ASTM D522, 180º Bend, 1 in. Mandrel:  Passes. 
f. Pencil Hardness per ASTM D3363:  3B. 
g. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 Hours:  

Passes, no cracking or delamination. 
h. Dry Heat Resistance per ASTM D2485:  250º F. 

8. Topcoat shall meet or exceed the following performance criteria:  

a. Abrasion Resistance per ASTM D 4060, CS17 Wheel, 1,000 Cycles 1kg 
Load:  87.1 mg loss. 

b. Adhesion per ASTM D 4541:  1050 psi. 
c. Direct Impact Resistance per ASTM D2794:  >28 in. pounds. 
d. Indirect Impact Resistance per ASTM D2794:  12-14 in. pounds. 
e. Dry Heat Resistance per ASTM D2485:  200° F. 
f. Salt Fog Resistance per ASTM B 117  9,000 Hours:  Rating 10 per ASTM 

D714 for blistering. 
g. Flexibility per ASTM D522, 180° Bend, 1/8 in. Mandrel:  Passes. 
h. Pencil Hardness per ASTM D3363:  2H. 
i. Moisture Condensation Resistance per ASTM D4585, 100° F, 1000 Hours:  

No blistering or delamination Xenon Arc Test per ASTM D 4798:  Pass 300 
hours  

2.21 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, directionally textured, polished finish 
indicated, free of cross scratches.  Run grain with long dimension of each piece. 

C. Bright, Directional Satin Finish:  No. 4. 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 

2.22 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified). 
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C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as 
fabricated; Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural 
Class I, clear coat complying with AAMA 611. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal fabrications.  Set metal fabrications accurately in location, alignment, 
and elevation; with edges and surfaces level, plumb, true, and free of rack; and 
measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
metal fabrications are required to be fastened to in-place construction.  Provide 
threaded fasteners for use with concrete and masonry inserts, toggle bolts, through 
bolts, lag bolts, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

F. Corrosion Protection:  Coat concealed surfaces of steel that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of isolation 
coating. 

3.2 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and 
roughen to improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing 
members have been positioned and plumbed, tighten anchor bolts.  Do not remove 
wedges or shims but, if protruding, cut off flush with edge of bearing plate before 
packing with grout. 
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1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where 
not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations, 
unless otherwise indicated. 

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids 
remain. 

3.3 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being 
supported, including manufacturers' written instructions and requirements indicated on 
Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building 
structure. 

3.4 INSTALLING PIPE BOLLARDS 

A. Anchor bollards to existing construction with anchor bolts. Provide four 3/4-inch bolts at 
each bollard unless otherwise indicated. 

1. Embed anchor bolts at least 4 inches in concrete. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.5 INSTALLING CAST-IRON WHEEL GUARDS 

A. Anchor wheel guards to concrete or masonry construction to comply with 
manufacturer's written instructions.  Fill cores solidly with concrete. 

3.6 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas.  Paint uncoated and abraded areas with the same material as 
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touch-Up and Repair for Galvanized Surfaces:  For damaged and field-welded metal 
coated surfaces, clean welds, bolted connections and abraded areas. 

1. For galvanized surfaces, apply organic zinc repair paint complying with 
requirements of ASTM A 780, modified to 95 percent zinc in dry film.  Thickness 
of applied galvanizing repair paint shall be not less than coating thickness 
required by ASTM A 123 or A 153 as applicable.  Touch-up of galvanized 
surfaces with silver paint, brite paint, or aluminum paints is not acceptable. 

2. For factory-applied finish coatings, field-touch-up shall be performed by factory 
approved personnel. Touch-up shall be such that repair is not visible from a 
distance of 6 feet. 
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3. A touch-up repair kit or touchup instructions shall be provided to the Owner for 
each type of factory-applied finish.  

END OF SECTION 
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SECTION 055100 - METAL STAIRS AND RAILINGS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS  

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Steel stairs with concrete filled treads. 
2. Steel railings, handrails and guardrails, interior. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for metal treads and nosings not 
installed in metal stairs. 

2. Section 057300 - DECORATIVE METAL RAILINGS for aluminum, stainless steel 
and glass railings. 

3. Section 061000 - ROUGH CARPENTRY for wood blocking for anchoring railings. 
4. Section 092110 - GYPSUM BOARD ASSEMBLIES for metal backing for 

anchoring railings. 
5. Section 099000 - PAINTING AND COATING for field painting work of this 

section. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design stairs and railings, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Structural Performance of Stairs:  Provide metal stairs capable of withstanding the 
effects of gravity loads and the following loads and stresses within limits and under 
conditions indicated: 

1. Uniform Load and Concentrated Loads:  As required by Code. 
2. Stair Framing:  Capable of withstanding stresses resulting from railing loads in 

addition to loads specified above. 
3. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, 

whichever is less. 
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C. Structural Performance of Railings:  Provide railings capable of withstanding the effects 
of gravity loads and Code required loads and stresses within limits and under 
conditions indicated. 

D. Seismic Performance:  Provide metal stairs capable of withstanding the effects of 
earthquake motions determined according to Code. 

1.4 SUBMITTALS 

A. Product Data:  For each product. 

1. Manufacturer's product lines of railings assembled from standard components. 
2. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Provide templates for anchors and bolts specified for installation under other 
Sections. 

2. Shop drawings shall be signed and sealed by a professional engineer currently 
licensed in the Commonwealth of Massachusetts. 

C. Delegated-Design Submittal:  For stairs and railings indicated to comply with 
performance requirements and design criteria, including structural analysis data signed 
and sealed by the qualified professional engineer responsible for their preparation. 

D. Welding certificates. 

E. Qualification Data:  For professional engineer. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of metal stairs and railings that are similar to those 
indicated for this Project in material, design, and extent. 

C. Installer Qualifications:  Fabricator of products. 

D. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards 
for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair 
designated, unless more stringent requirements are indicated. 

1. Stairs:  Commercial class. 
2. Ornamental Stairs:  Architectural class. 
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E. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

1.6 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 anchorages for metal stairs.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

C. Coordinate locations of hanger rods and struts with other work so that they will not 
encroach on required stair width and will be within the fire-resistance-rated stair 
enclosure. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless 
otherwise indicated.  For components exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Tubing:  ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn). 

C. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

D. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M either commercial steel, 
Type B, or structural steel, Grade 30, unless another grade is required by design loads. 

E. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 coating, either commercial steel, 
Type B, or structural steel, Grade 33, unless another grade is required by design loads. 

F. Woven-Wire Mesh, Carbon Steel:  Intermediate-crimp, square pattern, 2-inch woven-
wire mesh, made from 0.135-inch nominal diameter wire complying with ASTM A 510. 
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2.3 FASTENERS 

A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633, 
Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  
Select fasteners for type, grade, and class required. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING AND 
COATING. 

C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible 
with topcoat. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, 
VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type 
noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

1. Available Products: Sika; SikaGrout 212, or approved equal. 
2. VOC Content: 0 g/L. 

G. Concrete Materials and Properties:  Comply with requirements in Section 033000 - 
CAST-IN-PLACE CONCRETE for normal-weight, air-entrained, ready-mix concrete 
with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, 
clips, brackets, bearing plates, and other components necessary to support and anchor 
stairs and platforms on supporting structure. 

1. Join components by welding, unless otherwise indicated. 
2. Use connections that maintain structural value of joined pieces. 
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B. Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units only as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation 
or otherwise impairing work. 

E. Form exposed work true to line and level with accurate angles and surfaces and 
straight edges. 

F. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Weld exposed corners and seams continuously, unless otherwise indicated. 
5. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where 
least conspicuous. 

H. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous 
Metals Association (NOMMA), as follows: 

1. Typical Railing:  Type 2 or better, unless otherwise indicated. 
2. Service Stair Railing:  Type 3 or better, unless otherwise indicated. 
3. Ornamental Railing: Type 1. 

I. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide 
weep holes where water may accumulate. 

2.6 STEEL-FRAMED STAIRS 

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. Alfab, Inc. 
2. American Stair, Inc. 
3. McGregor Industries, Inc.. 
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B. Stair Framing: 

1. Fabricate stringers of steel plates or channels. Provide closures for exposed 
ends of stringers. 

2. Construct platforms of steel plate or channel headers and miscellaneous framing 
members as needed to comply with performance requirements.  

3. Weld stringers to headers; weld framing members to stringers and headers. 
4. Where stairs are enclosed by gypsum board or shaft-wall assemblies, provide 

hanger rods or struts to support landings from floor construction above or below.  
Locate hanger rods and struts where they will not encroach on required stair 
width and will be within the fire-resistance-rated stair enclosure. 

5. Where masonry walls support metal stairs, provide temporary supporting struts 
designed for erecting steel stair components before installing masonry. 

C. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations 
shown from steel sheet of thickness needed to comply with performance requirements 
but not less than 0.0677 inch. 

1. Steel Sheet:  Uncoated hot-rolled steel sheet, unless otherwise indicated. 
2. Directly weld metal pans to stringers; locate welds on top of subtreads where 

they will be concealed by concrete fill.  Do not weld risers to stringers. 
3. Shape metal pans to include nosing integral with riser. 
4. Provide subplatforms of configuration indicated or, if not indicated, the same as 

subtreads.  Weld subplatforms to platform framing. 

2.7 STEEL RAILINGS 

A. General:  Fabricate railings to comply with requirements indicated for design, 
dimensions, details, finish, and member sizes, including wall thickness of tube, post 
spacings, and anchorage, but not less than that needed to withstand indicated loads. 

B. Welded Connections:  Fabricate railings with welded connections.  Cope components 
at connections to provide close fit, or use fittings designed for this purpose.  Weld all 
around at connections, including at fittings. 

C. Form changes in direction of railings as detailed on the Drawings. 

D. Form simple and compound curves by bending members in jigs to produce uniform 
curvature for each repetitive configuration required; maintain cross section of member 
throughout entire bend without buckling, twisting, cracking, or otherwise deforming 
exposed surfaces of components. 

E. Close exposed ends of railing members with prefabricated end fittings. 

F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  
Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less. 

G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 
miscellaneous fittings, and anchors for interconnecting components and for attaching 
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to other work.  Furnish inserts and other anchorage devices for connecting to concrete 
or masonry work. 

1. Connect posts to stair framing by direct welding, unless otherwise indicated. 
2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, 

and other ferrous-metal components. 
3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, 

brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior 
masonry and concrete construction. 

H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, 
where needed to transfer wall bracket loads through wall finishes to structural supports.  
Size fillers to suit wall finish thicknesses and to produce adequate bearing area to 
prevent bracket rotation and overstressing of substrate. 

2.8 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Finish metal stairs after assembly. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard 
listed below: 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 
3. Fill vent and drain holes that will be exposed in finished Work, unless indicated to 

remain as weep holes, by plugging with zinc solder and filing off smooth. 
4. Handrails:  Galvanizing shall exhibit a rugosity (smoothness) not greater than 4 

rug (16-20 microns of variation) when measured by a profilometer over a 1 inch 
straight line on the surface of the railings. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications 
and environmental exposure conditions of installed products: 

1. Interior Stairs (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

C. Apply shop primer to uncoated surfaces of metal stair components, except those with 
galvanized finishes and those to be embedded in concrete or masonry unless 
otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing metal stairs to in-place construction.  Include threaded 
fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other 
connectors. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal stairs.  Set units accurately in location, alignment, and elevation, 
measured from established lines and levels and free of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into 
concrete, unless otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

F. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

G. Place and finish concrete fill for treads and platforms to comply with Section 033000 - 
CAST-IN-PLACE CONCRETE. 

1. Install abrasive nosings with anchors fully embedded in concrete.  Center 
nosings on tread width. 

3.2 INSTALLING STEEL RAILINGS 

A. Adjust railing systems before anchoring to ensure matching alignment at abutting 
joints.  Space posts at spacing indicated or, if not indicated, as required by design 
loads.  Plumb posts in each direction.  Secure posts and rail ends to building 
construction as follows: 

1. Anchor posts to steel by welding directly to steel supporting members. 
2. Anchor handrail ends to concrete and masonry with steel round flanges welded 

to rail ends and anchored with postinstalled anchors and bolts. 
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B. Attach handrails to wall with wall brackets.  Provide bracket with 1-1/2-inch clearance 
from inside face of handrail and finished wall surface.  Locate brackets as indicated or, 
if not indicated, at spacing required to support structural loads.  Secure wall brackets to 
building construction as follows: 

1. Use type of bracket with flange tapped for concealed anchorage to threaded 
hanger bolt. 

2. For concrete and solid masonry anchorage, use drilled-in expansion shields and 
hanger or lag bolts. 

3. For hollow masonry anchorage, use toggle bolts. 
4. For steel-framed gypsum board assemblies, fasten brackets directly to steel 

framing or concealed steel reinforcements using self-tapping screws of size and 
type required to support structural loads. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with the same material as 
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780.  

END OF SECTION 
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SECTION 055150 

METAL RAILINGS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS  

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Steel railings, handrails and guardrails, exterior railings as indicated on 
Drawings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for sleeves, anchors, inserts, 
plates and similar items. 

2. Section 061000 - ROUGH CARPENTRY for wood blocking for anchoring railings. 
3. Section 099000 - PAINTING AND COATING for field painting work of this 

section. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design stairs and railings, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Structural Performance of Railings:  Provide railings capable of withstanding the effects 
of gravity loads and Code required loads and stresses within limits and under 
conditions indicated. 

1.4 SUBMITTALS 

A. Product Data:  For each product. 

1. Manufacturer's product lines of railings assembled from standard components. 
2. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 
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1. Provide templates for anchors and bolts specified for installation under other 
Sections. 

2. Shop drawings shall be signed and sealed by a professional engineer currently 
licensed in the Commonwealth of Massachusetts. 

C. Delegated-Design Submittal:  For railings indicated to comply with performance 
requirements and design criteria, including structural analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

D. Welding certificates. 

E. Qualification Data:  For professional engineer. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of metal stairs and railings that are similar to those 
indicated for this Project in material, design, and extent. 

C. Installer Qualifications:  Fabricator of products. 

D. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

1.6 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 anchorages for metal handrails.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless 
otherwise indicated.  For components exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 
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B. Recycled Content of Steel Products:  Provide products with average recycled content 
of steel products so postconsumer recycled content plus one-half of preconsumer 
recycled content is not less than 25 percent. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), 
unless another grade and weight are required by structural loads. 

C. Steel Tubing:  ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn). 

2.3 FASTENERS 

A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633, 
Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  
Select fasteners for type, grade, and class required. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING AND 
COATING. 

C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible 
with topcoat. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, 
VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type 
noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

1. Available Products: Sika; SikaGrout 212, or approved equal. 
2. VOC Content: 0 g/L. 
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G. Concrete Materials and Properties:  Comply with requirements in Section 033000 - 
CAST-IN-PLACE CONCRETE for normal-weight, air-entrained, ready-mix concrete 
with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Provide complete handrail assemblies, including metal railings, clips, brackets, bearing 
plates, and other components necessary to support and anchor handrails on 
supporting structure. 

1. Join components by welding, unless otherwise indicated. 
2. Use connections that maintain structural value of joined pieces. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation 
or otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and 
straight edges. 

E. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Weld exposed corners and seams continuously, unless otherwise indicated. 
5. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where 
least conspicuous. 

G. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous 
Metals Association (NOMMA), as follows: 

1. Typical Railing:  Type 2 or better, unless otherwise indicated. 
2. Service Stair Railing:  Type 3 or better, unless otherwise indicated. 
3. Ornamental Railing: Type 1. 

H. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide 
weep holes where water may accumulate. 
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2.6 STEEL RAILINGS 

A. General:  Fabricate railings to comply with requirements indicated for design, 
dimensions, details, finish, and member sizes, including wall thickness of tube, post 
spacings, and anchorage, but not less than that needed to withstand indicated loads. 

B. Welded Connections:  Fabricate railings with welded connections.  Cope components 
at connections to provide close fit, or use fittings designed for this purpose.  Weld all 
around at connections, including at fittings. 

C. Form changes in direction of railings as detailed on the Drawings. 

D. Form simple and compound curves by bending members in jigs to produce uniform 
curvature for each repetitive configuration required; maintain cross section of member 
throughout entire bend without buckling, twisting, cracking, or otherwise deforming 
exposed surfaces of components. 

E. Close exposed ends of railing members with prefabricated end fittings. 

F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  
Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less. 

G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 
miscellaneous fittings, and anchors for interconnecting components and for attaching 
to other work.  Furnish inserts and other anchorage devices for connecting to concrete 
or masonry work. 

1. Connect posts to stair framing by direct welding, unless otherwise indicated. 
2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, 

and other ferrous-metal components. 
3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, 

brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior 
masonry and concrete construction. 

H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, 
where needed to transfer wall bracket loads through wall finishes to structural supports.  
Size fillers to suit wall finish thicknesses and to produce adequate bearing area to 
prevent bracket rotation and overstressing of substrate. 

2.7 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Finish metal stairs after assembly. 

2.8 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard 
listed below: 
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1. ASTM A 123/A 123M, for galvanizing steel and iron products. 
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 
3. Fill vent and drain holes that will be exposed in finished Work, unless indicated to 

remain as weep holes, by plugging with zinc solder and filing off smooth. 
4. Handrails:  Galvanizing shall exhibit a rugosity (smoothness) not greater than 4 

rug (16-20 microns of variation) when measured by a profilometer over a 1 inch 
straight line on the surface of the railings. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications 
and environmental exposure conditions of installed products: 

1. At Exterior Stairs (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast 
Cleaning." 

2. At Interior Stairs (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

C. Apply shop primer to uncoated surfaces of metal stair components, except those with 
galvanized finishes and those to be embedded in concrete or masonry unless 
otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing metal stairs to in-place construction.  Include threaded 
fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other 
connectors. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal stairs.  Set units accurately in location, alignment, and elevation, 
measured from established lines and levels and free of rack. 

C. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

D. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

E. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. At exposed connections, finish exposed welds and surfaces smooth and blended 
so no roughness shows after finishing and contour of welded surface matches 
that of adjacent surface. 

3.2 INSTALLING STEEL RAILINGS 

A. Adjust railing systems before anchoring to ensure matching alignment at abutting 
joints.  Space posts at spacing indicated or, if not indicated, as required by design 
loads.  Plumb posts in each direction.  Secure posts and rail ends to building 
construction as follows: 

1. Anchor handrail ends to concrete and masonry with steel round flanges welded 
to rail ends and anchored with postinstalled anchors and bolts. 

B. Attach handrails to wall with wall brackets.  Provide bracket with 1-1/2-inch clearance 
from inside face of handrail and finished wall surface.  Locate brackets as indicated or, 
if not indicated, at spacing required to support structural loads.  Secure wall brackets to 
building construction as follows: 

1. Use type of bracket with flange tapped for concealed anchorage to threaded 
hanger bolt. 

2. For concrete and solid masonry anchorage, use drilled-in expansion shields and 
hanger or lag bolts. 

3. For hollow masonry anchorage, use toggle bolts. 
4. For steel-framed gypsum board assemblies, fasten brackets directly to steel 

framing or concealed steel reinforcements using self-tapping screws of size and 
type required to support structural loads. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with the same material as 
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780.  

END OF SECTION 
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SECTION 055300 - METAL GRATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Metal bar gratings at areaways. 
2. Metal frames and supports for gratings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 051200 - STRUCTURAL STEEL FRAMING for structural-steel framing 
system components. 

2. Section 055100 - METAL STAIRS AND RAILINGS for stairs fabricated with metal 
bar grating treads and platforms 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design gratings, including comprehensive engineering analysis by 
a qualified professional engineer, using performance requirements and design criteria 
indicated. 

B. Structural Performance:  Gratings shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated. 

1. Floors:  Uniform load of 250 lbf/sq. ft. or concentrated load of 3000 lbf, whichever 
produces the greater stress. 

2. Sidewalks and Vehicular Driveways, Subject to Trucking:  Uniform load of 250 
lbf/sq. ft. or concentrated load of 8000 lbf, whichever produces the greater stress. 

3. Limit deflection to L/360 or 1/4 inch, whichever is less. 

C. Seismic Performance:  Provide gratings capable of withstanding the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1.4 SUBMITTALS 

A. Product Data:  For each product. 
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1. Including clips and anchorage devices for gratings. 
2. Paint products. 

B. Shop Drawings:  Include plans, sections, details, and attachments to other work. 

C. Delegated-Design Submittal:  For installed products 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. Qualification Data:  For qualified professional engineer. 

E. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that 
products furnished comply with requirements. 

F. Welding certificates. 

G. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop 
primers certifying that shop primers are compatible with topcoats. 

1.5 QUALITY ASSURANCE 

A. Metal Bar Grating Standards:  Comply with NAAMM MBG 531, "Metal Bar Grating 
Manual" and NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual." 

B. Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

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, "Structural Welding Code - Sheet Steel." 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with gratings by field measurements before fabrication. 

1.7 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 anchorages for gratings, grating frames, and supports.  
Furnish setting drawings, templates, and directions for installing anchorages, including 
sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry.  Deliver such items to Project site in time for 
installation. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

METAL GRATINGS 
055300 - 3 

PART 2 - PRODUCTS 

2.1 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Bars for Bar Gratings:  ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M 
or ASTM A 1018/A 1018M. 

C. Wire Rod for Bar Grating Crossbars:  ASTM A 510. 

D. Uncoated Steel Sheet:  ASTM A 1011/A 1011M, structural steel, Grade 30. 

E. Galvanized-Steel Sheet:  ASTM A 653/A 653M, structural quality, Grade 33, with G90 
coating. 

F. Expanded-Metal Carbon Steel:  ASTM F 1267, Class 1. 

G. Expanded-Metal Galvanized Steel:  ASTM F 1267, Class 2, Grade A. 

2.2 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 
ASTM F 1941, Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and 
class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless steel fasteners for fastening stainless steel. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex 
nuts, ASTM A 563; and, where indicated, flat washers. 

C. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, 
ASTM A 563; and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 

D. Plain Washers:  Round, ASME B18.22.1. 

E. Lock Washers:  Helical, spring type, ASME B18.21.1. 

F. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors 
capable of sustaining, without failure, a load equal to six times the load imposed when 
installed in unit masonry and four times the load imposed when installed in concrete, 
as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency. 
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1. Material for Interior Locations:  Carbon-steel components zinc plated to comply 
with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated. 

2.3 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy that is welded. 

B. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING AND 
COATING. 

C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible 
with topcoat. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less. 

E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, 
VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type 
noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

2.4 FABRICATION 

A. Shop Assembly:  Fabricate grating sections in shop to greatest extent possible to 
minimize field splicing and assembly.  Disassemble units only as necessary for 
shipping and handling limitations.  Use connections that maintain structural value of 
joined pieces.  Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

C. Form from materials of size, thickness, and shapes indicated, but not less than that 
needed to support indicated loads. 

D. Fit exposed connections accurately together to form hairline joints. 

E. Welding:  Comply with AWS recommendations and the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

METAL GRATINGS 
055300 - 5 

F. Provide for anchorage of type indicated; coordinate with supporting structure.  
Fabricate and space the anchoring devices to secure gratings, frames, and supports 
rigidly in place and to support indicated loads. 

1. Fabricate toeplates to fit grating units and weld to units in shop unless otherwise 
indicated. 

2. Fabricate toeplates for attaching in the field. 
3. Toeplate Height:  4 inches unless otherwise indicated. 

2.5 METAL BAR GRATINGS 

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. Alabama Metal Industries Corporation; a Gibraltar Industries company. 
2. Fisher & Ludlow; Division of Harris Steel Limited. 
3. IKG Industries; a division of Harsco Corporation. 
4. Ohio Gratings, Inc. 

B. Removable Grating Sections:  Fabricate with banding bars attached by welding to 
entire perimeter of each section.  Include anchors and fasteners of type indicated or, if 
not indicated, as recommended by manufacturer for attaching to supports. 

C. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to 
permit grating removal without disturbing items penetrating gratings. 

1. Edge-band openings in grating that interrupt four or more bearing bars with bars 
of same size and material as bearing bars. 

D. Do not notch bearing bars at supports to maintain elevation. 

E. Frames and Supports for Metal Gratings:  Fabricate from metal shapes, plates, and 
bars of welded construction to sizes, shapes, and profiles indicated and as necessary 
to receive gratings.  Miter and weld connections for perimeter angle frames.  Cut, drill, 
and tap units to receive hardware and similar items. 

1. Unless otherwise indicated, fabricate from same basic metal as gratings. 
2. Equip units indicated to be cast into concrete or built into masonry with integrally 

welded anchors.  Unless otherwise indicated, space anchors 24 inches o.c. and 
provide minimum anchor units in the form of steel straps 1-1/4 inches wide by 1/4 
inch thick by 8 inches  long. 

F. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. Finish gratings, frames, 
and supports after assembly. 

G. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M 
for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron 
products. 
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1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing gratings to in-place construction.  Include threaded fasteners for 
concrete and masonry inserts, through-bolts, lag bolts, and other connectors. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing gratings.  Set units accurately in location, alignment, and elevation; measured 
from established lines and levels and free of rack. 

C. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete or masonry. 

D. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop 
welded because of shipping size limitations.  Do not weld, cut, or abrade the 
surfaces of exterior units that have been hot-dip galvanized after fabrication and 
are for bolted or screwed field connections. 

E. Attach toeplates to gratings by welding at locations indicated. 

F. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 

G. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact 
with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 
bituminous paint. 

3.2 INSTALLING METAL BAR GRATINGS 

A. General:  Install gratings to comply with recommendations of referenced metal bar 
grating standards that apply to grating types and bar sizes indicated, including 
installation clearances and standard anchoring details. 

B. Attach removable units to supporting members with type and size of clips and 
fasteners indicated or, if not indicated, as recommended by grating manufacturer for 
type of installation conditions shown. 
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C. Attach nonremovable units to supporting members by welding where both materials 
are same; otherwise, fasten by bolting as indicated above. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with same material as used 
for shop painting to comply with SSPC-PA 1 requirements for touching up shop-painted 
surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, 
and abraded areas of shop paint are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

END OF SECTION 
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SECTION 057300 - DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Decorative metal (ornamental) railings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055100 - METAL STAIRS AND RAILINGS for other steel stairs, 
handrails, and guardrails. 

2. Section 061000 - ROUGH CARPENTRY for wood blocking for anchoring railings. 
3. Section 092110 - GYPSUM BOARD ASSEMBLIES for metal backing for 

anchoring railings. 

1.3 DEFINITIONS 

A. Railings:  Guards, handrails, and similar devices used for protection of occupants at 
open-sided floor areas, pedestrian guidance and support, visual separation, or wall 
protection. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria 
indicated. 

B. General:  In engineering railings to withstand structural loads indicated, determine 
allowable design working stresses of railing materials based on the following: 

1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum 
ultimate tensile strength divided by 1.95. 

2. Stainless Steel:  60 percent of minimum yield strength. 
3. Steel: 72 percent of minimum yield strength. 
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C. Structural Performance of Railings:  Provide railings capable of withstanding the effects 
of gravity loads and Code required loads and stresses within limits and under 
conditions indicated. 

D. Thermal Movements:  Provide exterior railings that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, 
failure of connections, and other detrimental effects.  Base engineering calculation on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat 
loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces. 

E. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by 
insulating metals and other materials from direct contact with incompatible materials. 

1.5 SUBMITTALS 

A. Product Data:  For each product. 

1. Manufacturer's product lines of railings assembled from standard components. 
2. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of metal 
railings; fabrication; and fastening and anchorage details, including mechanical 
fasteners.  Include plans, elevations, sections, details, and attachments to other work. 

C. Delegated-Design Submittal:  For railing products 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. Samples for Verification:  For each type of exposed finish required. 

1. Sections of each distinctly different linear railing member, including handrails, top 
rails, posts, and balusters. 

2. Fittings and brackets. 
3. Welded connections. 
4. Assembled Samples of railing systems, made from full-size components, 

including top rail, post, handrail, and infill.  Show method of finishing members at 
intersections.  Samples need not be full height. 

E. Mill Certificates:  Signed by manufacturers of stainless-steel products certifying that 
products furnished comply with requirements. 

F. Welding certificates. 

G. Qualification Data:  For professional engineer. 
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1.6 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of metal railings that are similar to those indicated 
for this Project in material, design, and extent. 

C. Installer Qualifications:  Fabricator of products. 

D. Source Limitations:  Obtain each type of railing through one source from a single 
manufacturer. 

E. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.6, "Structural Welding Code--Stainless Steel." 

F. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups for each form and finish of railing consisting of two posts, top rail, 
infill area, and anchorage system components that are full height and are not 
less than 24 inches in length. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with railings by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating railings 
without field measurements.  Coordinate wall and other contiguous construction 
to ensure that actual dimensions correspond to established dimensions. 

1.8 COORDINATION AND SCHEDULING 

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls.  Do not 
support railings temporarily by any means that do not satisfy structural performance 
requirements. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Stainless-Steel Ornamental Railings: 

1. Basis-of-Design Product: Subject to compliance with requirements, VIVA 
Railings, LLC; BLADE Railing System. 

B. Perforated Metal Infill Panels:  

1. Basis-of-Design Product: Subject to compliance with requirements, provide VIVA 
Railings, LLC; PMSQ-1013. 

C. Woven-Wire Mesh Infill Panels: 

1. Basis-of-Design Product: Subject to compliance with requirements, product with 
crimp pattern matching McNichols. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam 
marks, roller marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors:  Same metal and finish as supported rails, unless 
otherwise indicated. 

1. Provide cast-metal brackets with flange tapped for concealed anchorage to 
threaded hanger bolt. 

2. Provide either formed- or cast-metal brackets with predrilled hole for exposed 
bolt anchorage. 

3. Provide extruded-aluminum brackets with interlocking pieces that conceal 
anchorage.  Locate set screws on bottom of bracket. 

2.3 STAINLESS STEEL 

A. Tubing:  ASTM A 554, Grade MT 304 at interior locations and 316L at exterior 
locations. 

B. Pipe:  ASTM A 312, Grade TP 304 at interior locations and 316L at exterior locations. 

C. Castings:  ASTM A 743, Grade CF 8 or CF 20. 

D. Plate and Sheet:  ASTM A 666, Type 304 at interior locations and 316L at exterior 
locations. 

E. Perforated Metal Infill Panels: Stainless steel sheet with perforations, ASTM A240/A 
240M or ASTM A666, Type 304, manufacturer's standard thickness, within nominal 1-
inch- wide by 9/16-inch- deep fully-welded stainless steel "C-shaped" frame, ground 
smooth without visible seams. 
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F. Woven-Wire Mesh Infill Panels: Intermediate-crimp, diamond or square pattern, 2-inch 
woven-wire mesh, made from 0.135-inch nominal diameter stainless steel wire 
complying with ASTM A580/A580M, Type 304. 

2.4 WOOD RAILINGS 

A. Description: Clear, straight-grained hardwood rails secured to metal substrate. 

1. Species: As selected by Architect. 
2. Finish: Manufacturer's standard unfinished. 
3. Staining: In accordance with Section 099100 "Painting and Coating." 
4. Top Rail Profile:  As indicated. 

B. Top Rail/Hand Rail:  Wood with [round] [rectangular] cross-section shape. 

2.5 FASTENERS 

A. General:  Provide the following: 

1. Aluminum Components:  Type 316 stainless-steel fasteners. 
2. Stainless-Steel Components:  Type 316 stainless-steel fasteners. 
3. Uncoated Steel Components: Plated-steel fasteners complying with 

ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating where concealed; 
Type 304 stainless-steel fasteners where exposed. 

4. Galvanized-Steel Components: Plated-steel fasteners complying with 
ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating. 

5. Dissimilar Metals:  Type 316 stainless-steel fasteners. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, 
grade, and class required to produce connections suitable for anchoring railings to 
other types of construction indicated and capable of withstanding design loads. 

C. Provide concealed fasteners for interconnecting railing components and for attaching 
railings to other work, unless exposed fasteners are the standard fastening method for 
railings indicated. 

D. Anchors:  Provide anchors, fabricated from corrosion-resistant materials with capability 
to sustain, without failure, a load equal to six times the load imposed when installed in 
unit masonry and equal to four times the load imposed when installed in concrete, as 
determined by testing per ASTM E 488 conducted by a qualified independent testing 
agency. 

2.6 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, 
VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type 
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noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

C. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

1. Available Products: Sika; SikaGrout 212; or approved equal. 
2. VOC Content: 0 g/L. 

D. Locking mechanism: Provide manufacturer’s standard locking mechanism with positive 
latch with secure cylinder and stay open tieback. 

2.7 FABRICATION 

A. General:  Fabricate railings to comply with requirements indicated for design, 
dimensions, member sizes and spacing, details, finish, and anchorage, but not less 
than that required to support structural loads. 

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  
Clearly mark units for reassembly and coordinated installation.  Use connections that 
maintain structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  
Provide weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar 
items. 

G. Form changes in direction as detailed on the Drawings and as standard with system 
selected. 

H. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous 
Metals Association (NOMMA), as follows: 

1. Ornamental Railing: Type 1. 

I. Perforated-Metal Infill Panels: Fabricate infill panels from perforated metal made from 
stainless steel. 

1. Frame panels with C-shaped channels made from stainless steel sheet, not less 
than 0.043 inch thick. 

2. Orient perforated metal with pattern parallel to ground. 
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J. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, 
miscellaneous fittings, and anchors to interconnect railing members to other work, 
unless otherwise indicated. 

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide 
fillers made from crush-resistant material, or other means to transfer wall loads 
through wall finishes to structural supports and prevent bracket or fitting rotation 
and crushing of substrate. 

K. Close exposed ends of hollow railing members with prefabricated end fittings. 

L. Provide inserts and other anchorage devices for connecting railings to concrete or 
masonry work.  Fabricate anchorage devices capable of withstanding loads imposed 
by railings.  Coordinate anchorage devices with supporting structure. 

2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipment. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  
Noticeable variations in same piece are not acceptable.  Variations in appearance of 
other components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

2.9 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform finish indicated, free of cross scratches. 

1. Run grain of directionally textured finishes with long dimension of each piece. 

C. Directional Satin Finish:  No. 4. 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, 
to verify that locations of concealed reinforcements have been clearly marked for 
Installer.  Locate reinforcements and mark locations if not already done. 
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3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings 
accurately in location, alignment, and elevation; measured from established lines and 
levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been 
coated or finished after fabrication and that are intended for field connection by 
mechanical or other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
3. Align rails so variations from level for horizontal members and variations from 

parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch 
in 12 feet. 

C. Corrosion Protection:  Coat concealed surfaces of aluminum and copper alloys that will 
be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy 
coat of bituminous paint. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where 
necessary for securing railings and for properly transferring loads to in-place 
construction. 

3.3 ANCHORING POSTS 

A. Use steel pipe sleeves preset and anchored into concrete for installing posts.  After 
posts have been inserted into sleeves, fill annular space between post and sleeve with 
nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply with 
anchoring material manufacturer's written instructions. 

B. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post 
for installing posts in concrete.  Clean holes of loose material, insert posts, and fill 
annular space between post and concrete with nonshrink, nonmetallic grout, mixed and 
placed to comply with anchoring material manufacturer's written instructions. 

C. Cover anchorage joint with flange of same metal as post, attached to post with set 
screws. 

D. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-
inch buildup, sloped away from post. 

E. Anchor steel posts to steel with flanges, angle or floor type as required by conditions, 
welded to posts and bolted to metal supporting members. 

F. Anchor posts to metal surfaces with flanges, angle type, or floor type as required by 
conditions, connected to posts and to metal supporting members as follows: 
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1. For aluminum railings, attach posts as indicated using fittings designed and 
engineered for this purpose. 

2. For stainless-steel railings, weld flanges to posts and bolt to metal-supporting 
surfaces. 

G. Install removable railing sections, where indicated, in slip-fit metal sockets cast in 
concrete. 

3.4 ANCHORING RAILING ENDS 

A. Anchor railing ends to concrete and masonry as indicated on the drawings and 
anchored to wall construction with anchors and bolts. 

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces. 

3.5 ATTACHING HANDRAILS TO WALLS 

A. Attach handrails to walls with wall brackets.  Provide brackets with 1-1/2-inch clearance 
from inside face of handrail and finished wall surface. 

B. Locate brackets as indicated or, if not indicated, at spacing required to support 
structural loads. 

C. Secure wall brackets to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and 
hanger or lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 
3. For steel-framed partitions, fasten brackets directly to steel framing or concealed 

steel reinforcements using self-tapping screws of size and type required to 
support structural loads. 

3.6 CLEANING 

A. Clean stainless steel by washing thoroughly with clean water and soap, rinsing with 
clean water, and wiping dry. 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary 
protective coverings approved by railing manufacturer.  Remove protective coverings 
at time of Substantial Completion. 

B. Restore finishes damaged during installation and construction period so no evidence 
remains of correction work.  Return items that cannot be refinished in field to shop; 
make required alterations and refinish entire unit, or provide new units. 

END OF SECTION 
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SECTION 057500 - DECORATIVE FORMED METAL 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 
1. Items indicated on Drawings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for non-ornamental metal fabrications. 
2. Section 057300 - DECORATIVE METAL RAILINGS for ornamental metal 

railings. 
3. Section 076200 - SHEET METAL FLASHING AND TRIM for items made of 

formed metal for flashings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Loads:  Capable of withstanding the following structural loads without 
exceeding the allowable design working stress of materials involved, including anchors 
and connections, and without exhibiting permanent deformation in any components: 

1. Wind Loads on Exterior Items:  As indicated on Drawings. 

B. Thermal Movements:  Provide exterior ornamental formed-metal assemblies that allow 
for thermal movements resulting from the following maximum change (range) in 
ambient and surface temperatures by preventing buckling, opening of joints, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Base engineering calculation on surface temperatures of materials 
due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

C. Corrosion Control:  Prevent galvanic action and other forms of corrosion by insulating 
metals and other materials from direct contact with incompatible materials. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

DECORATIVE FORMED METAL 
057500 - 2 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated, including finishes. 

B. Shop Drawings:  Show fabrication and installation details for formed metal fabrications. 

1. Include plans, elevations, sections, and details of formed metal fabrications and 
their connections.  Show anchorage and accessory items. 

2. Provide templates for anchors and bolts specified for installation under other 
Sections. 

3. For installed products indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer licensed 
in the jurisdiction where Project is located responsible for their preparation. 

4. Where fabrications are to receive sprayed-on fireproofing, include statement that 
primer is compatible with fireproofing proposed for use. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections 
of units showing the full range of colors, textures, including mechanical finishes, and 
patterns available for each type of ornamental formed-metal product indicated. 

D. Samples for Verification:  For each type of exposed finish required, prepared on 6-inch-
square samples of metal of same thickness and material indicated for the Work. 

E. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A firm experienced in producing ornamental formed metal 
similar to that indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

1. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 

B. Anodic Finisher Qualifications:  A firm experienced in successfully applying anodic 
finishes of type indicated and employing competent control personnel to conduct 
continuing, effective quality-control program to ensure compliance with requirements. 

C. Source Limitations:  Obtain each ornamental formed-metal item through one source 
from a single manufacturer. 

D. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.2, "Structural Welding Code - Aluminum." 
2. AWS D1.6, "Structural Welding Code - Stainless Steel." 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ornamental formed-metal products wrapped in protective coverings and 
strapped together in suitable packs or in heavy-duty cartons.  Remove protective 
coverings before they stain or bond to finished surfaces. 

B. Store products on elevated platforms in a dry location. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls, columns, beams, and other 
construction contiguous with ornamental formed metal by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1.8 COORDINATION 

A. Coordinate installation of anchorages for ornamental formed-metal items.  Furnish 
setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry.  Deliver such items to Project site in time for 
installation. 

B. Coordinate installation of ornamental formed metal with adjacent construction to 
ensure that wall assemblies, flashings, trim, and joint sealants, are protected against 
damage from the effects of weather, age, corrosion, and other causes. 

PART 2 - PRODUCTS 

2.1 SHEET METAL 

A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, 
discolorations, or other imperfections where exposed to view on finished units. 

B. Aluminum Sheet:  Flat sheet complying with ASTM B 209, alloy and temper 
recommended by aluminum producer and finisher for type of use and finish indicated, 
and with not less than strength and durability properties of alloy 5005-H32. 

C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304 for interior and 
Type 316 for exterior, stretcher-leveled standard of flatness. 

2.2 MISCELLANEOUS MATERIALS 

A. Gaskets:  As required to seal joints in ornamental formed metal and remain 
weathertight; and as recommended in writing by ornamental formed-metal 
manufacturer. 

1. ASTM D 1056, Type 1, Class A, grade as recommended by gasket manufacturer 
to obtain seal for application indicated. 

2. Closed cell polyurethane foam, adhesive on two sides, release paper protected. 
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B. Filler Metal and Electrodes:  Provide type and alloy of filler metal and electrodes as 
recommended by producer of metal to be welded or brazed and as necessary for 
strength, corrosion resistance, and compatibility in fabricated items. 

1. Use filler metals that will match the color of metal being joined and will not cause 
discoloration. 

C. Fasteners:  Use fasteners fabricated from same basic metal and alloy as fastened 
metal, unless otherwise indicated.  Do not use metals that are corrosive or 
incompatible with materials joined. 

1. Provide concealed fasteners for interconnecting ornamental formed-metal items 
and for attaching them to other work. 

2. Provide Phillips flat-head machine screws for exposed fasteners, unless 
otherwise indicated. 

D. Structural Anchors:  For applications indicated to comply with certain design loads, 
provide anchors fabricated from corrosion-resistant materials with capability to sustain, 
without failure, a load equal to six times the load imposed when installed in unit 
masonry and equal to four times the load imposed when installed in concrete, as 
determined by testing per ASTM E 488 conducted by a qualified independent testing 
agency. 

E. Nonstructural Anchors:  For applications not indicated to comply with design loads, 
provide anchors of type, size, and material necessary for type of load and installation 
indicated, as recommended by manufacturer, unless otherwise indicated.  Use 
nonferrous-metal or hot-dip galvanized anchors for exterior installations and elsewhere 
as needed for corrosion resistance. 

F. Sound-Deadening Materials: 

1. Insulation:  Unfaced, mineral-fiber blanket insulation complying with 
ASTM C 665, Type I, and passing ASTM E 136 test. 

2. Mastic:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

G. Backing Materials:  Provided or recommended by ornamental formed-metal 
manufacturer. 

H. Laminating Adhesive:  Compatible with substrate; noncombustible after curing. 

I. Isolation Coating:  Manufacturer's standard bituminous paint. 

2.3 PAINTS AND COATINGS 

A. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING 

B. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal 
modified-alkyd primer complying with MPI # 79. 
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C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or 29 and compatible with finish 
paint systems indicated. 

D. Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming 
zinc-coated steel and for compatibility with finish paint systems indicated; complying 
with SSPC-Paint 5. 

E. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

2.4 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble ornamental formed-metal items in shop to greatest 
extent possible to minimize field splicing and assembly.  Disassemble units only as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

B. Coordinate dimensions and attachment methods of ornamental formed-metal items 
with those of adjoining construction to produce integrated assemblies with closely 
fitting joints and with edges and surfaces aligned, unless otherwise indicated. 

C. Form metal to profiles indicated, in maximum lengths to minimize joints.  Produce flat, 
flush surfaces without cracking or grain separation at bends.  Fold back exposed edges 
of unsupported sheet metal to form a 1/2-inch- (12-mm-) wide hem on the concealed 
side, or ease edges to a radius of approximately 1/32 inch (1 mm) and support with 
concealed stiffeners. 

D. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or 
both, as needed to provide surface flatness equivalent to stretcher-leveled standard of 
flatness and sufficient strength for indicated use. 

1. Support joints with concealed stiffeners as needed to hold exposed faces of 
adjoining sheets in flush alignment. 

E. Build in straps, plates, and brackets as needed to support and anchor fabricated items 
to adjoining construction.  Reinforce ornamental formed-metal items as needed to 
attach and support other construction. 

F. Provide support framing, mounting and attachment clips, splice sleeves, fasteners, and 
accessories needed to install ornamental formed-metal items. 

G. Where welding or brazing is indicated, weld or braze joints and seams continuously.  
Grind, fill, and dress to produce smooth, flush, exposed surfaces in which joints are not 
visible after finishing is completed. 

1. Use welding and brazing procedures that will blend with and not cause 
discoloration of metal being joined. 
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2.5 BEAM WRAPS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Industrial Louvers, Inc. 
2. Metal Sales & Service, Inc. 
3. MM Systems Corporation. 
4. Southwest Metalsmiths, Inc. 

B. Form beam wraps from metal of type and thickness indicated below.  Fabricate to fit 
tightly to adjoining construction. 

1. Aluminum Sheet:  Minimum 0.063 inch. 
a. Finish:  High-performance organic coating. 

C. Fabricate with calk stop angle to retain backer rod and sealant. 

2.6 CLOSURES AND TRIM 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Fry Reglet Corporation. 
2. Pittcon Industries. 

B. Form closures and trim from metal of type and thickness indicated below.  Fabricate to 
fit tightly to adjoining construction, with weathertight joints at exterior installations. 

1. Aluminum Sheet:  Minimum 0.063 inch. 
a. Finish: Match adjacent finish. 

2. Closures and trim may be fabricated from prefinished metal sheet in lieu of 
finishing after fabrication provided unfinished edges are concealed from view and 
not exposed to weather. 

C. Conceal fasteners where possible; otherwise, locate where they will be as 
inconspicuous as possible.  Size fasteners to support closures and trim, with fasteners 
spaced to prevent buckling or waviness in finished surfaces. 

D. Drill and tap holes needed for securing closures and trim to other surfaces. 

E. Incorporate gaskets where indicated or needed for concealed, continuous seal at 
abutting surfaces. 

F. Miter or cope trim members at corners and reinforce with bent metal splice plates to 
form tight joints. 
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2.7 COLUMN COVERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. ATAS International, Inc. 
2. Ceilings Plus, Inc. 
3. Copper Sales, Inc. 
4. Fry Reglet Corporation. 
5. Industrial Louvers, Inc. 
6. MM Systems Corporation. 
7. Pittcon Industries. 

B. Snap-Together Type:  Form column covers to shapes indicated from metal of type and 
minimum thickness indicated below.  Return vertical edges and bend to form hook that 
will engage continuous mounting clips. 

1. Aluminum Sheet:  Minimum 0.040 inch 
a. Finish:  Clear anodic. 

2. Column covers may be fabricated from prefinished metal sheet in lieu of finishing 
after fabrication provided unfinished edges are concealed from view. 

3. Form returns at vertical joints to provide hairline V-joints. 
4. Fabricate column covers without horizontal joints. 
5. Fabricate ceiling ring to match column covers. 
6. Fabricate with calk stop/stiffener ring. 
7. Apply manufacturer's recommended sound-deadening insulation to backs of 

column covers. 

2.8 METAL BASE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Fry Reglet Corporation. 
2. Pittcon Industries. 

B. Form metal base from metal of type and thickness indicated below. 

1. Aluminum Sheet:  0.040 inch. 
a. Finish:  Clear anodic. 

2. Stainless-Steel Sheet:  0.125 inch. 
a. Finish:  No. 4. 

2.9 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 
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B. Comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and 
Maintenance Painting of Steel," for steel sheet finishes. 

C. Complete mechanical finishes of flat sheet metal surfaces before fabrication where 
possible.  After fabrication, finish all joints, bends, abrasions, and other surface 
blemishes to match sheet finish. 

D. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

E. Apply organic and anodic finishes to formed metal after fabrication, unless otherwise 
indicated. 

F. Finish items after assembly. 

G. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  
Noticeable variations in the same piece are not acceptable.  Variations in appearance 
of other components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

2.10 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as 
fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural 
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611. 

2.11 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, polished finish indicated, free of cross 
scratches. 

1. Run grain of directionally textured finishes with long dimension of each piece. 

C. Directional Satin Finish:  No. 4 finish. 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
ornamental formed metal. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Locate and place ornamental formed-metal items level and plumb and in alignment 
with adjacent construction. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to 
screws where needed to protect metal surfaces and to make a weathertight 
connection. 

C. Form tight joints with exposed connections accurately fitted together.  Provide reveals 
and openings for sealants and joint fillers as indicated. 

D. Install concealed gaskets, joint fillers, insulation, sealants, and flashings, as the Work 
progresses, to make exterior ornamental formed-metal items weatherproof. 

E. Install concealed gaskets, joint fillers, sealants, and insulation, as the Work progresses, 
to make interior ornamental formed-metal items soundproof or lightproof as applicable 
to the type of fabrication indicated. 

F. Corrosion Protection:  Apply nonmelting/nonmigrating-type bituminous coating or other 
permanent separation materials on concealed surfaces where metals would otherwise 
be in direct contact with substrate materials that are incompatible or could result in 
corrosion or deterioration of either material or finish. 

3.3 ADJUSTING 

A. Restore finishes damaged during installation and construction period so no evidence 
remains of correction work.  Return items that cannot be refinished in the field to the 
shop; make required alterations and refinish entire unit or provide new units. 

3.4 PROTECTION 

A. Protect finishes of ornamental formed-metal items from damage during construction 
period.  Remove temporary protective coverings at time of Substantial Completion. 

END OF SECTION 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Wood blocking, cants, and nailers. 
2. Plywood backing panels. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for wood nailers and blocking built into 
masonry. 

2. Section 061600 - SHEATHING for plywood and gypsum sheathing. 
3. Section 064020 - INTERIOR ARCHITECTURAL WOODWORK for interior 

woodwork not specified in this Section. 
4. Section 092110 - GYPSUM BOARD ASSEMBLIES for sheet metal backing. 

1.3 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Indicate component materials and dimensions and include construction and 
application details. 

2. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials comply with 
requirements.  Indicate type of preservative used, net amount of preservative 
retained, and chemical treatment manufacturer's written instructions for handling, 
storing, installing, and finishing treated material. 

3. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements.  
Include physical properties of treated materials, both before and after exposure 
to elevated temperatures when tested according to ASTM D 5516 and 
ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 
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5. Include copies of warranties from chemical treatment manufacturers for each 
type of treatment. 

B. Testing Agency Qualifications:  For testing agency providing classification marking for 
fire-retardant treated material, an inspection agency acceptable to authorities having 
jurisdiction that periodically performs inspections to verify that the material bearing the 
classification marking is representative of the material tested. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels; place spacers between each bundle to 
provide air circulation.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the 
American Lumber Standards Committee Board of Review. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 

for moisture content specified.  Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 
4. Provide dry lumber with 15 percent maximum moisture content at time of 

dressing for 2-inch nominal thickness or less, unless otherwise indicated. 

B. Plywood Panels: 

1. Plywood:  Either DOC PS 1 or DOC PS 2, unless otherwise indicated. 
2. Thickness:  As needed to comply with requirements specified but not less than 

thickness indicated. 
3. Factory mark panels according to indicated standard. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for 
interior construction not in contact with the ground, Use Category UC3b for exterior 
construction not in contact with the ground, and Use Category UC4a for items in 
contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill 
plates. 

a. Use Borate or Copper Azole treatments. Product shall not contain 
creosote, arsenic or pentachlorophenol. 
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2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 

B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for 
lumber and 18 percent for plywood.  Do not use material that is warped or does not 
comply with requirements for untreated material. 

C. Mark each treated item with the treatment quality mark of an inspection agency 
approved by the American Lumber Standards Committee Board of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 
similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members 
in contact with masonry or concrete in exterior walls. 

E. Available Products:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. Hoover Treated Wood Products; PyroGuard. 
2. Koppers Performance Chemicals; LifeWood MicroPro Treatment. 
3. Sustainable Northwest Wood; Pressure Treated Wood with Copper Azule. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: For all interior use materials, and where fire-retardant-treated materials are 
indicated, materials shall comply with requirements in this article, that are acceptable to 
authorities having jurisdiction, and with fire-test-response characteristics specified as 
determined by testing identical products per test method indicated by a qualified testing 
agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a 
flame-spread index of 25 or less when tested according to ASTM E 84, and with no 
evidence of significant progressive combustion when the test is extended an additional 
20 minutes, and with the flame front not extending more than 10.5 feet (3.2 m) beyond 
the centerline of the burners at any time during the test. 

1. Treatment shall not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above 

for fire-retardant-treated lumber and plywood by pressure process after being 
subjected to accelerated weathering according to ASTM D 2898. Use for exterior 
locations and where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or 
less when tested according to ASTM D 3201 at 92 percent relative humidity. Use 
where exterior type is not indicated. 
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4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D 5664 and design value adjustment factors shall be calculated according 
to ASTM D 6841. 

5. Product shall not contain creosote, arsenic or pentachlorophenol. 

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry 
plywood after treatment to maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified 
testing agency. 

E. Available Products:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. Technologies Boralife Inc.; Boraflame. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide FRTW lumber for support or attachment of other construction, 
including, but not limited to, the following:  Rooftop equipment bases and support 
curbs, blocking, cants, nailers, furring and grounds. 

B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber 
with 15 percent moisture content. 

2.5 PANEL PRODUCTS 

A. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing 
in each location, and thickness as indicated but not less than 1/2 inch. 

B. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D 
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 
1/2 inch thick. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this Article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners of Type 304 
stainless steel. 

B. Nails, Wire, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

D. Wood Screws:  ASME B18.6.1. 
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E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer 
heads and reamer wings, length as recommended by screw manufacturer for material 
being fastened. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts 
and, where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when 
installed in concrete as determined by testing per ASTM E 488 conducted by a 
qualified independent testing and inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5; except provide stainless steel complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2, where in contact with pressure-preservative 
treated wood or when exposed to exterior conditions. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesive, Including Gluing Furring and Sleepers to Concrete or Masonry:  Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive 
manufacturer. 

1. Available Products:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

a. Henkel Corp.; Loctite PL Premium Polyurethane Construction Adhesive. 
b. Henkel Corp.; OSI SF450 Heavy Duty Subfloor Construction Adhesive. 

2. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

3. VOC Content: 70 g/L or less. 
4. Do not use adhesives that contain urea formaldehyde. 
5. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Discard units of material with defects that impair quality of carpentry and that are too 
small to use with minimum number of joints or optimum joint arrangement. 

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  
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Locate furring, nailers, blocking, grounds, and similar supports to comply with 
requirements for attaching other construction. 

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated 
lumber and plywood. 

D. Securely attach carpentry work as indicated and according to applicable codes and the 
following: 

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code 
(IBC). 

2. ICC-ES evaluation report for fastener. 

E. Countersink fastener heads on exposed carpentry work and fill holes with wood filler. 

F. Use fasteners of appropriate type and length.  Predrill members when necessary to 
avoid splitting wood. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install as required for attaching other work.  Form to shapes indicated and cut as 
required for true line and level of attached work.  Coordinate locations with other work 
involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. 

END OF SECTION 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Gypsum sheathing attached to cold-formed metal framing members at exterior 
wall. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for masonry-veneer anchors and insulation in 
cavity wall construction. 

2. Section 054000 - COLD-FORMED METAL FRAMING for metal framing at 
exterior wall.  

3. Section 061000 - ROUGH CARPENTRY for plywood backing panels. 
4. Section 072700 - AIR BARRIERS for modified bituminous sheet membrane over 

gypsum sheathing and membrane flashing. 
5. Section 076200 - SHEET METAL FLASHING AND TRIM for flashing applied to 

gypsum sheathing. 

1.3 DEFINITIONS 

A. Gypsum Board Construction Terminology Standard:  Refer to ASTM C 11 and GA-505 
for definitions of terms for gypsum sheathing board construction not defined in this 
Section or in other referenced standards. 

1.4 SUBMITTALS 

A. Product Data:  For each product specified. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each gypsum sheathing product through one source from a 
single manufacturer. 

B. Fire-Resistance-Rated Assemblies:  Where gypsum sheathing boards are part of fire-
resistance-rated assemblies, provide assemblies as follows: 
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1. Assemblies comply with requirements of fire-response-tested assemblies 
indicated by GA File Numbers in GA-600, "Fire Resistance Design Manual"; or 
by design designations in UL's "Fire Resistance Directory" or in certification 
listings of another testing and inspecting agency acceptable to authorities having 
jurisdiction. 

2. Fire-resistance ratings were determined by fire-response testing assemblies 
according to ASTM E 119. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages, containers, or bundles, each bearing brand 
name and identification of manufacturer. 

B. Store materials protected against damage from weather, direct sunlight, surface 
contamination, corrosion, construction traffic, or other causes.  Neatly stack gypsum 
sheathing board flat on leveled supports off the ground, under cover, and fully 
protected from weather. 

1.7 SEQUENCING AND SCHEDULING 

A. Sequence installing sheathing with installing exterior cladding to comply with 
requirements indicated below: 

1. Do not leave glass-mat gypsum sheathing board exposed to weather for more 
than 180 days.  

PART 2 - PRODUCTS 

2.1 SHEATHING BOARD 

A. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177. 

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. CertainTeed Corp.; GlasRoc. 
b. Georgia-Pacific Gypsum LLC; Dens-Glass Gold. 
c. National Gypsum Company; Gold Bond, e2XP. 
d. USG Corporation; Securock. 

2. Type and Thickness:  5/8 inch, Type X. 
3. Building Product Disclosure and Optimization, Environmental Product 

Declarations (EPD): Type III EPD. 

2.2 FASTENERS 

A. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill 
screws, in length recommended by sheathing manufacturer for thickness of sheathing 

http://www.specagent.com/LookUp/?uid=123456814786&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814787&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814788&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814789&mf=04&src=wd
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board to be attached, with organic-polymer or other corrosion-protective coating having 
a salt-spray resistance of more than 800 hours according to ASTM B 117. 

1. For steel framing from 0.033 to 0.112 inch thick, attach sheathing to comply with 
ASTM C 954. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install gypsum sheathing to comply with GA-253 and manufacturer's written 
instructions. 

B. Cut boards at penetrations, edges, and other obstructions of the work; fit tightly against 
abutting construction, except provide a 3/8-inch setback where non-load-bearing 
construction abuts structural elements. 

C. Coordinate sheathing installation with flashing and joint sealant installation so these 
materials are installed in the sequence and manner that prevent exterior moisture from 
passing through completed exterior wall assembly. 

D. Apply fasteners so screw heads bear tightly against face of sheathing boards but do 
not cut into facing. 

E. Do not bridge building expansion joints with sheathing; cut and space edges to match 
spacing of structural support elements. 

F. Vertical Installation:  Install 48-inch- wide gypsum sheathing boards vertically with 
vertical edges centered over flanges of steel studs.  Abut ends and edges of each 
board with those of adjacent boards.  Screw-attach boards at perimeter and within field 
of board to each steel stud: 

1. Perimeter:   6 inches on center.  
2. Field:  8 inches on center. 

END OF SECTION 





05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

INTERIOR ARCHITECTURAL WOODWORK 
064020 - 1 

SECTION 064020 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Wood cabinet. 
2. Plastic-laminate cabinets. 
3. Plastic-laminate countertops. 
4. Solid-surfacing-material countertops. 
5. Coat hooks. 
6. Locker benches. 
7. Shop finishing of interior woodwork. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood furring, blocking, shims, and 
hanging strips required for installing woodwork and concealed within other 
construction before woodwork installation. 

2. Section 099000 – PAINTING AND COATING for field finishing work of this 
Section. 

3. Section 123216 – MANUFACTURED PLASTIC LAMINATE CLAD CASEWORK. 
4.  

1.3 SUBMITTALS 

A. Product Data:  For each type of product specified, including cabinet hardware and 
accessories, and finishing materials and processes. 

1. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-
scale details, attachment devices, and other components. 

1. Show locations and sizes of furring, blocking, and hanging strips, including 
concealed blocking and reinforcement specified in other Sections. 
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a. Provide schedule of blocking required to support the Work of this Section. 

2. Show locations and sizes of cutouts and holes for plumbing fixtures, electrical 
components and other items installed in architectural woodwork. 

3. Show veneer leaves with dimensions, grain direction, exposed face, and 
identification numbers indicating the flitch and sequence within the flitch for each 
leaf. 

C. Samples for Verification: 

1. Lumber with or for transparent finish, not less than 5 inches wide by 12 inches 
long for each species and cut, finished on 1 side and 1 edge. 

2. Veneer leaves representative of and selected from flitches to be used for 
transparent-finished woodwork. 

a. Submit step-type range sample sets of factory finished plywood and factory 
finished solid wood in size illustrating wood grain and specified finish, 
including edge banding detail and any veneer or solid edge glue joints. 

b. Submit one leaf for every 1000 gross square foot of veneer required. 

3. Lumber and panel products with shop-applied opaque finish, 5 inches wide by 12 
inches long for lumber and 8 by 10 inches for panels, for each finish system and 
color, with 1/2 of exposed surface finished. 

4. Plastic laminates, 8 by 10 inches for each type, color, pattern, and surface 
finish, with 1 sample applied to core material, and specified edge material applied 
to 1 edge. 

5. Solid-surfacing materials, 6 inches square. 
6. Submit stain sample for locker room benches. 

D. Qualification Data:  For Installer and fabricator. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate 
products similar to those required for this Project and whose products have a record of 
successful in-service performance.  

B. Source Limitations:  Engage a qualified woodworking firm to assume undivided 
responsibility for production of interior architectural woodwork with blueprint-matched 
wood veneers and components. 

C. Quality Standard:  Unless otherwise indicated, comply with AWI/AWMAC/WI's 
"Architectural Woodwork Standards," latest edition, including errata, for grades of 
interior architectural woodwork indicated for construction, finishes, installation, and 
other requirements. 

D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are 
indicated, provide materials and products with specified fire-test-response 
characteristics as determined by testing identical products per test method indicated by 
UL, ITS, or another testing and inspecting agency acceptable to authorities having 
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jurisdiction.  Identify with appropriate markings of applicable testing and inspecting 
agency in the form of separable paper label or, where required by authorities having 
jurisdiction, imprint on surfaces of materials that will be concealed from view after 
installation. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

F. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver woodwork until painting and similar operations that could damage 
woodwork have been completed in installation areas.  If woodwork must be stored in 
other than installation areas, store only in areas where environmental conditions 
comply with requirements specified in "Project Conditions" Article. 

1.6 PROJECT CONDITIONS 

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

1. The HVAC systems as specified elsewhere may not provide for humidity 
controls.  The expected ranges of relative humidity are expected to be as high as 
55% to a low of uncontrolled during the heating system.  Comply with AWS 
Section 2, Care and Storage. 

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and 
indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support woodwork 
by field measurements before being enclosed, and indicate measurements on 
Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating woodwork 
without field measurements.  Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to 
established dimensions. 
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1.7 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to ensure that interior architectural 
woodwork can be supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 MILWORK SCHEDULE 

A. Built in work counter/desk: 

1. Countertop: Wilsonart - Handspun Dove 5034-38. 
2. Vertical surfaces: Dove Gray D92-60. 
3. Location: Open Office. 

B. Transaction Counter : Corian Platinum 

1. Location: Open Office/Vestibule. 

C. Upper and lower Pantry style cabinets with countertop and splashes. 

1. Countertop -Wilsonart - Handspun Dove 5034-38. 
2. Vertical surfaces - Dove Gray D92-60. 
3. Location: Copy/Print. 

D. Upper and lower Pantry style cabinets with countertop and splashes. 

1. Countertop-Corian Platinum. 
2. Vertical surfaces-Formica 6925 Maple Woodline. 
3. Location: Pantry. 

E. Base cabinets/drawers with countertop/ splashes, locking. 

1. Countertop-Corian Platinum. 
2. Vertical surfaces-Formica 6925 Maple Woodline. 
3. Location: Conference room. 

F. Countertop/splash: Corian Laguna Terrazzo. 

1. Location: Art. 

G. Countertop/splash: Corian Stonique. 

1. Location: Recreation Game. 

H. Countertop/splash: Corian Stonique. 

1. Location: Open office. 
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I. Countertop/splash Wilsonart Washi Pewter 5018-38 

1. Location: Gaming. 

J. Built in work counter/desk: Corian Laguna Terrazzo Vertical Surfaces Formica Burnt 
Strand 6307-58. 

1. Location: Fitness Desk. 

K. Painted poplar window trim 

1. Finish: Painted. 
2. Color: TBD. 
3. Location: Lobby/Vestibule/Open Office. 

L. White Oak stained Bench: Laminate- Formica Beige Elm #5794NG 

1. Finish: Match vertical plastic laminate. 
2. Location: Women’s Locker room. 

M. White Oak stained Bench: Laminate- Formica Beige Elm #5794NG 

1. Finish: Match vertical plastic laminate. 
2. Location: Men’s Locker room. 

2.2 MATERIALS 

A. General:  Provide materials that comply with requirements of AWI/AWMAC/WI's 
"Architectural Woodwork Standards" for each type of woodwork and quality grade 
specified, unless otherwise indicated. 

B. Wood Veneers and Lumber: Provide AWI Custom Grade materials and workmanship, 
unless otherwise indicated. For species not listed in the AWS comply with the 
following: 

1. Provide AWI Lumber Grade 1 and AWI Grade A Veneer, book-matched, 
minimum 6 inch face veneer width.  Kiln dry to 6-8 percent moisture content.  
Components shall be free of defects and sapwood.  Match adjacent pieces for 
color and grain pattern. 

2. Single-Source Requirement for Wood Veneers and Solids:  Intent is to provide 
wood which matches as closely as possible throughout the project.  Provide 
wood veneers and solids from the same distributor, and from the same flitches 
and solids sources to the greatest extent possible. 

C. Wood Species and Cut for Transparent Finish:  White Oak and Maple as indicated on 
Drawings. 

1. Architect’s control samples for transparent finish, veneer grain and figure 
characteristics are available for review at the office of the Architect. 

2. Veneer Matching Requirements: 
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a. Matching Between Adjacent Veneer Leaves:  Book match and architectural 
end match. 

b. Matching Within Individual Panel Faces:  Balance and Center Match. 
c. Method of Matching Panels:  Blueprint-matched panels and components. 

D. Wood Species for Opaque Finish:  Any closed-grain hardwood. 

E. Composite Wood Products:  Comply with the following: 

1. Composite Wood, General: CARB II compliant or made with binder containing no 
added formaldehyde (NAF). 

2. Medium-Density Fiberboard (MDF):  ANSI A208.2, Grade MD. 
3. Particleboard:  ANSI A208.1, Grade M-2-Exterior Glue. 
4. Softwood Plywood:  DOC PS 1, Medium Density Overlay (MDO). 
5. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1. 

a. Resin impregnated paper backs are not permitted.  Backs shall be of 
compatible hardwood species and cut.  Contact adhesive is not permitted. 

F. High-Pressure Decorative Plastic Laminate:  NEMA LD 3, grades as indicated or, if not 
indicated, as required by woodwork quality standard. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering high-pressure decorative laminates that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Abet Laminati, Inc. 
b. Arborite; a division of Wilsonart. 
c. Formica Corporation. 
d. Lamin-Art; a division of Wilsonart. 
e. Nevamar, Panolam, and Pionite; divisions of Panolam Surface Systems. 
f. Wilsonart LLC. 

G. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying 
with ISFA-2. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Avonite Surfaces; Aristech Surfaces. 
b. E. I. du Pont de Nemours and Company; Corian. 
c. Formica Corporation. 
d. LG Hausys; Hi-Macs. 
e. Wilsonart LLC. 
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2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying 
with requirements in this Article, that are acceptable to authorities having jurisdiction, 
and with fire-test-response characteristics specified. 

1. Do not use treated materials that do not comply with requirements of referenced 
woodworking standard or that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes.  Do not use colorants to distinguish treated materials 
from untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification marking of 
UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting 
agency acceptable to authorities having jurisdiction. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with 
performance requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use the 
following treatment type: 

1. Exterior Type:  Organic-resin-based formulation thermally set in wood by kiln 
drying. 

2. Mill lumber before treatment and implement special procedures during treatment 
and drying processes that prevent lumber from warping and developing 
discolorations from drying sticks or other causes, marring, and other defects 
affecting appearance of treated woodwork. 

3. Kiln-dry materials before and after treatment to levels required for untreated 
materials. 

C. Fire-Retardant Particleboard:  Panels complying with the following requirements, made 
from softwood particles and fire-retardant chemicals mixed together at time of panel 
manufacture to achieve flame-spread index of 25 or less and smoke-developed index 
of 25 or less per ASTM E 84. 

1. Fire-Retardant Fiberboard and Particleboard: Provide five ply construction with 
crossbands to prevent any ammonia fuming from the core to the face veneers. 

2.4 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with 
architectural cabinet, except for items specified in Section 087100 - DOOR 
HARDWARE. 

B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602,100 degrees 
of opening, self-closing. 

C. Back-Mounted Pulls:  BHMA A156.9, B02011. 

D. Bar Pulls: Hafele Capital Collection,  Bar handle 491.41.900.    

E. Catches:  Push-in magnetic catches, BHMA A156.9, B03131. 
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F. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04071; with shelf rests, 
B04081 or BHMA A156.9, B04102; with shelf brackets, B04112. 

G. Drawer Slides:  BHMA A156.9, B05091; side mounted and extending under bottom 
edge of drawer; full-extension type; epoxy-coated-steel with steel ball-bearings; of the 
following grades: 

1. Box Drawer Slides:  Grade 1. 
2. File Drawer Slides:  Grade 1HD-100. 
3. Pencil Drawer Slides:  Grade 2. 
4. Keyboard Slides:  Grade 1. 
5. Trash Bin Slides:  Grade 1HD-100. 

H. Aluminum Slides for Sliding Glass Doors:  BHMA A156.9, B07063. 

I. Door Locks:  BHMA A156.11, E07121. 

J. Drawer Locks:  BHMA A156.11, E07041. 

K. Grommets for Cable Passage through Countertops:  Molded-plastic grommets and 
matching plastic caps with slot for wire passage. 

L. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 

1. Satin Stainless Steel:  BHMA 630. 
2. Satin Aluminum, Clear Anodized:  BHMA 628. 

M. For concealed hardware, provide manufacturer's standard finish that complies with 
product class requirements in BHMA A156.9. 

2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, 
kiln dried to less than 15 percent moisture content. 

B. Anchors:  Select material, type, size, and finish required for each substrate for secure 
anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on 
inside face of exterior walls and elsewhere as required for corrosion resistance.  
Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 

C. Handrail Brackets:  Cast from malleable iron with wall flange drilled [for exposed 
anchor and with support arm for screwing to underside of rail.  Sized to provide 1-1/2-
inch clearance between handrail and wall. 

D. Installation Adhesives and Wood Glues:  Formulations approved for use indicated by 
adhesive manufacturer. 

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
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and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

2. VOC Limits:  Use installation adhesives that comply with the following limits for 
VOC content: 

a. Wood Glues:  30 g/L. 
b. Contact Adhesives:  Not permitted on the Project without Architect’s prior 

approval. 

3. Do not use adhesives that contain urea formaldehyde. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 

2.6 FABRICATION, GENERAL 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
wood moisture content in relation to ambient relative humidity during fabrication and in 
installation areas. 

B. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces 
before fabrication. 

C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to 
radius indicated for the following: 

1. Corners of Cabinet and Edges of Solid-Wood (Lumber) Members and Rails:  
1/16 inch. 

D. Complete fabrication, including assembly, finishing, and hardware application, to 
maximum extent possible before shipment to Project site.  Disassemble components 
only as necessary for shipment and installation.  Where necessary for fitting at site, 
provide ample allowance for scribing, trimming, and fitting. 

E. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
plumbing fixtures, electrical work, and similar items.  Locate openings accurately and 
use templates or roughing-in diagrams to produce accurately sized and shaped 
openings.  Sand edges of cutouts to remove splinters and burrs. 

1. Seal edges of openings in countertops with a coat of varnish. 

F. Install glass to comply with applicable requirements in Section 088000 - GLAZING and 
in GANA's "Glazing Manual."  For glass in wood frames, secure glass with removable 
stops. 

2.7 WOOD CABINET FOR TRANSPARENT FINISH 

A. Grade:  Custom. 

B. AWI Type of Cabinet Construction:  Flush overlay. 
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C. Wood Species and Cut for Exposed Surfaces:  As specified hereinabove. 

1. Grain Direction:  Vertically for drawer fronts, doors, and fixed panels. 
2. Matching of Veneer Leaves:  Book match. 
3. Vertical Matching of Veneer Leaves:  End match. 
4. Veneer Matching within Panel Face:  Running match. 
5. Veneer Matching within Room:  Provide cabinet veneers in each room or other 

space from a single flitch with doors, drawer fronts, and other surfaces matched 
in a sequenced set with continuous match where veneers are interrupted 
perpendicular to the grain. 

D. Semiexposed Surfaces:  Provide surface materials indicated below: 

1. Surfaces Other Than Drawer Bodies:  Compatible species to that indicated for 
exposed surfaces, stained to match. 

2. Drawer Sides and Backs: Solid-hardwood lumber, stained to match species 
indicated for exposed surfaces. 

3. Drawer Bottoms:  Hardwood plywood. 

2.8 WOOD CABINET FOR OPAQUE FINISH 

A. Grade:  Custom. 

B. AWI Type of Cabinet Construction:  Flush overlay. 

C. Species for Exposed Lumber Surfaces:  Any closed-grain hardwood. 

D. Panel Product for Exposed Surfaces:  Medium-density overlay. 

E. Semiexposed Surfaces:  Provide surface materials indicated below: 

1. Surfaces Other Than Drawer Bodies:  Match materials indicated for exposed 
surfaces. 

2. Drawer Sides and Backs:  Solid-hardwood lumber. 
3. Drawer Bottoms:  Hardwood plywood. 

2.9 PLASTIC-LAMINATE CABINET 

A. Grade:  Custom. 

B. AWI Type of Cabinet Construction:  Flush overlay. 

C. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate 
complying with the following requirements: 

1. Horizontal Surfaces Other Than Tops:  Grade HGS. 
2. Postformed Surfaces:  Grade HGP. 
3. Vertical Surfaces:  Grade HGS. 
4. Edges:  Grade HGS. 
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D. Materials for Semiexposed Surfaces: 

1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, 
Grade VGS. 

a. Edges of Plastic-Laminate Shelves:  PVC tape, 0.018-inch minimum 
thickness, matching laminate in color, pattern, and finish. 

b. For semiexposed backs of panels with exposed plastic-laminate surfaces, 
provide surface of high-pressure decorative laminate, Grade VGS. 

2. Drawer Sides and Backs:  Solid-hardwood lumber. 
3. Drawer Bottoms:  Hardwood plywood. 

E. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure 
decorative laminate, Grade BKL. 

2.10 PLASTIC-LAMINATE COUNTERTOPS 

A. Grade:  Custom. 

B. High-Pressure Decorative Laminate Grade:  HGS. 

C. Edge Treatment: As indicated. 

D. Core Material:  Exterior-grade plywood. 

E. Backer Sheet:  Provide plastic-laminate backer sheet, Grade BKL, on underside of 
countertop substrate. 

2.11 SOLID-SURFACING-MATERIAL COUNTERTOPS 

A. Grade:  Custom. 

B. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-surfacing-
material manufacturer's written recommendations for adhesives, sealers, fabrication, 
and finishing. 

1. Fabricate tops with shop-applied edges of materials and configuration indicated. 
2. Fabricate tops with loose backsplashes for field application. 

C. Drill holes in countertops for plumbing fittings and soap dispensers in shop. 

2.12 COAT HOOKS 

A. Provide  

1. Hafele #842.02.906 Silver Matt Coat hooks. 

a. Location: Offices. 

2. Hewi, Polyamide, Round Rose # 842.61.150 Glossy Steel Blue. 
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a. Location: Classrooms. 

2.13 SHOP FINISHING 

A. General:  Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards" for 
factory finishing. 

1. Finish architectural woodwork at fabrication shop as specified in this Section.  
Defer only final touchup, cleaning, and polishing until after installation. 

B. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for 
finishing architectural woodwork, as applicable to each unit of work. 

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork.  Apply two coats to back of paneling and to 
end-grain surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do 
not require backpriming when surfaced with plastic laminate, backing paper, or 
thermoset decorative panels. 

C. Shop Priming:  Shop apply the prime coat including backpriming, if any, for opaque-
finished items specified to be field finished.  Refer to Section 099000 - PAINTING AND 
COATING for material and application requirements. 

D. Transparent Finish:  Comply with requirements indicated below for grade, finish 
system, staining, and sheen with sheen measured on 60-degree gloss meter per 
ASTM D 523: 

1. Grade:  Same as item to be finished. 
2. AWS Finish System 5:  Conversion varnish. 
3. Washcoat for Closed-Grain Woods: Apply washcoat sealer to woodwork made 

from closed-grain wood before staining and finishing 
4. Staining:  Match approved sample for color. 
5. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods. 
6. Sheen:  Satin, 30-50 gloss units. 
7. Effect:  Partially filled pore. 

E. Opaque Finish:  Comply with requirements indicated below for grade, finish system, 
color, effect, and sheen, with sheen measured on 60-degree gloss meter per 
ASTM D 523. 

1. Grade:  Same as item to be finished. 
2. AWS Finish System 5:  Conversion varnish. 
3. Sheen:  Satin, 30-50 gloss units. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas. 

B. Before installing architectural woodwork, examine shop-fabricated work for completion 
and complete work as required, including removal of packing and backpriming. 

3.2 INSTALLATION 

A. Grade:  Install woodwork to comply with requirements for the same grade specified in 
Part 2 for fabrication of type of woodwork involved. 

B. Assemble woodwork and complete fabrication at Project site to comply with 
requirements for fabrication in Part 2, to extent that it was not completed in the shop. 

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed 
shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches. 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to 
comply with chemical treatment manufacturer's written instructions, including those for 
adhesives used to install woodwork. 

F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  
Secure with countersunk, concealed fasteners and blind nailing as required for 
complete installation.  Use fine finishing nails or finishing screws for exposed fastening, 
countersunk and filled flush with woodwork and matching final finish if transparent 
finish is indicated. 

G. Cabinet:  Install without distortion so doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to 
provide unencumbered operation.  Complete installation of hardware and accessory 
items as indicated. 

1. Install cabinet with no more than 1/8 inch in 96-inch sag, bow, or other variation 
from a straight line. 

2. Maintain veneer sequence matching of cabinet with transparent finish. 

H. Countertops:  Anchor securely by screwing through corner blocks of base cabinet or 
other supports into underside of countertop. 

1. Align adjacent countertops and form seams to comply with manufacturer's written 
recommendations using adhesive in color to match countertop.  Carefully dress 
joints smooth, remove surface scratches, and clean entire surface. 
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2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other 
variation from a straight line. 

3. Secure backsplashes to tops with concealed metal brackets at 16 inches and to 
walls with adhesive. 

4. Calk space between backsplash and wall with sealant specified in Section 
079200 - JOINT SEALANTS. 

I. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail 
holes with matching filler where exposed. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork, where possible, to eliminate functional and 
visual defects; where not possible to repair, replace woodwork.  Adjust joinery for 
uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied 
finishes to restore damaged or soiled areas. 

END OF SECTION 
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SECTION 066400 - FRP PANELING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Glass-fiber reinforced plastic (FRP) wall paneling and trim accessories. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood furring for installing plastic 
paneling. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For plastic paneling and trim accessories, in manufacturer's 
standard sizes. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plastic paneling and trim accessories from single 
manufacturer. 

B. Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install plastic paneling until spaces are 
enclosed and weathertight and temporary HVAC system is operating and maintaining 
ambient temperature and humidity conditions at occupancy levels during the remainder 
of the construction period. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. Crane Composites. 
2. Basis of Design: Marlite. 
3. Nudo Products, Inc. 

2.2 PLASTIC SHEET PANELING 

A. General:  Gelcoat-finished, Class A, glass-fiber reinforced plastic (FRP) panels 
complying with ASTM D 5319. 

1. Nominal Thickness:  Not less than 0.075 inch. 
2. Surface Finish:  Pebbled texture. 
3. Color:  P145 Silver. 

2.3 ACCESSORIES 

A. Trim Accessories:  Manufacturer's standard one-piece vinyl extrusions designed to 
retain and cover edges of panels.  Provide division bars, inside corners, outside 
corners, and caps as needed to conceal edges. 

1. Color:  Match panels. 

B. Exposed Fasteners:  Nylon drive rivets recommended by panel manufacturer. 

C. Concealed Mounting Splines:  Continuous, H-shaped aluminum extrusions designed to 
fit into grooves routed in edges of factory-laminated panels and to be fastened to 
substrate. 

D. Adhesive:  As recommended by plastic paneling manufacturer for substrate indicated. 

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

2. VOC Content:  50 g/L or less. 
3. Do not use adhesives that contain urea formaldehyde. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 

E. Sealant:  Single-component, mildew-resistant, neutral-curing silicone sealant 
recommended by plastic paneling manufacturer and complying with requirements in 
Section 079200 - JOINT SEALANTS. 
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1. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

2. VOC Content, Architectural Sealants:  250 g/L or less. 
3. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, 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. Remove wallpaper, vinyl wall covering, loose or soluble paint, and other materials that 
might interfere with adhesive bond. 

B. Prepare substrate by sanding high spots and filling low spots as needed to provide flat, 
even surface for panel installation. 

C. Clean substrates of substances that could impair bond of adhesive, including oil, 
grease, dirt, and dust. 

D. Condition panels by unpacking and placing in installation space before installation 
according to manufacturer's written recommendations. 

E. Lay out paneling before installing.  Locate panel joints to provide equal panels at ends 
of walls not less than half the width of full panels and so that trimmed panels at corners 
are not less than 12 inches wide. 

1. Mark plumb lines on substrate at panel joint locations for accurate installation. 
2. Locate trim accessories to allow clearance at panel edges according to 

manufacturer's written instructions. 

3.3 INSTALLATION 

A. Install plastic paneling according to manufacturer's written instructions. 

B. Install panels in a full spread of adhesive. 

C. Install trim accessories with adhesive. 
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D. Fill grooves in trim accessories with sealant before installing panels and bed inside 
corner trim in a bead of sealant. 

E. Maintain uniform space between panels and wall fixtures.  Fill space with sealant. 

F. Remove excess sealant and smears as paneling is installed.  Clean with solvent 
recommended by sealant manufacturer and then wipe with clean dry cloths until no 
residue remains. 

END OF SECTION 
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SECTION 071100 - BITUMINOUS DAMPPROOFING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Cold-applied, emulsified-asphalt dampproofing applied to the following surfaces: 
a. Exterior, below-grade surfaces of concrete and masonry foundation walls 

without occupied space at interior, and not indicated to receive 
waterproofing. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 071300 - SHEET WATERPROOFING for other waterproofing. 
2. Section 071400 - HOT FLUID-APPLIED WATERPROOFING for membrane 

waterproofing. 
3. Section 071610 - CRYSTALLINE WATERPROOFING for other waterproofing. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include manufacturer 
recommendations for method of application, primer, number of coats, coverage or 
thickness, and protection course. Indicate special procedures and perimeter conditions 
requiring special attention. 

B. Material Certificates:  For each product, signed by manufacturers. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain primary dampproofing materials and primers through one 
source from a single manufacturer.  Provide secondary materials recommended by 
manufacturer of primary materials. 

1.5 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit asphalt dampproofing to be performed according to 
manufacturers' written instructions. 
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B. Ventilation:  Provide adequate ventilation during application of dampproofing in 
enclosed spaces.  Maintain ventilation until dampproofing has thoroughly cured. 

PART 2 - PRODUCTS 

2.1 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: 

1. Euclid Chemical Company.  
2. Henry Company. 
3. Karnak Corporation. 
4. Meadows, W. R., Inc. 
5. Sonneborn, Degussa Building Products. 
6. Tremco Inc. 

2.2 BITUMINOUS DAMPPROOFING 

A. Cold-Applied, Emulsified-Asphalt Dampproofing, Brush and Spray Coats:  
ASTM D 1227, Type III, Class 1. 

2.3 MISCELLANEOUS MATERIALS 

A. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water 
as recommended by manufacturer. 

B. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 

C. Mastics and related materials as recommended by manufacturer.  

D. Patching Compound:  Manufacturer's fibered mastic of type recommended by 
dampproofing manufacturer. 

E. Protection Course: Multi-ply semi-rigid core composed of a mineral-fortified asphalt 
core formed between two outside layers of asphalt impregnated reinforced mats, 
manufactured in accordance with ASTM D 6506, 1/8 inch thick biodegradable 
hardboard. 

F. Drainage Board: Two-part prefabricated composite drain consisting of formed 
polystyrene or PVC dimpled core covered on one side with a polypropylene filter fabric, 
1/4 inch thick. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Applicator present, for compliance with requirements for 
surface smoothness and other conditions affecting performance of work. 

1. Proceed with dampproofing application only after substrate construction and 
penetrating work have been completed and unsatisfactory conditions have been 
corrected. 

2. Verify substrate surfaces are durable and free of matter detrimental to adhesion 
or application of dampproofing system. 

3.2 PREPARATION 

A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from 
being stained, spotted, or coated with dampproofing.  Prevent dampproofing materials 
from entering and clogging weep holes and drains. 

B. Clean substrates of projections and substances detrimental to work; fill voids, seal 
joints, and apply bond breakers if any, as recommended by prime material 
manufacturer. 

C. Apply manufacturer approved patching compound for filling and patching tie holes, 
honeycombs, reveals, and other imperfections. 

3.3 APPLICATION 

A. Comply with manufacturer's written recommendations unless more stringent 
requirements are indicated or required by Project conditions to ensure satisfactory 
performance of dampproofing. 

1. Apply additional coats if recommended by manufacturer or required to achieve 
coverages indicated. 

2. Allow each coat of dampproofing to cure 24 hours before applying subsequent 
coats. 

3. Apply from finished-grade line to top of footing, extend over top of footing, and 
down a minimum of 6 inches over outside face of footing.  

4. Extend 12 inches onto intersecting walls and footings, but do not extend onto 
surfaces exposed to view when Project is completed. 

5. Install flashings and corner protection stripping at internal and external corners, 
changes in plane, construction joints, cracks, and where shown as "reinforced," 
by embedding an 8-inch- wide strip of asphalt-coated glass fabric in a heavy coat 
of dampproofing.  Dampproofing coat required for embedding fabric is in addition 
to other coats required. 

B. On Concrete Foundations:  Apply two brush or spray coats at not less than 1.5 gal./100 
sq. ft. for first coat and 1 gal./100 sq. ft.. for second coat. 
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3.4 INSTALLATION OF PROTECTION COURSE 

A.  Install protection course over completed-and-cured dampproofing. Butt joints of 
adjacent panels and adhere with mastic.  Comply with dampproofing material 
manufacturer's written recommendations for attaching protection course.  Support 
protection course with spot application of trowel-grade mastic where not otherwise 
indicated. Place drainage panel directly over dampproofing, butt joints, place to 
encourage drainage downwards.  

B. Scribe and cut boards around projections, penetrations, and interruptions. 

3.5 CLEANING 

A. Remove dampproofing materials from surfaces not intended to receive dampproofing. 

END OF SECTION 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Rigid insulation under slabs-on-grade and at perimeter foundation walls. 
2. Rigid insulation at cavity walls. 
3. Glass-fiber blanket insulation. 
4. Mineral-wool blanket and board insulation. 
5. Spray polyurethane foam insulation. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for underslab vapor barrier. 
2. Section 072700 - AIR BARRIERS for air and vapor barrier membrane. 
3. Section 075300 - EPDM ROOFING for roofing insulation. 
4. Section 092110 - GYPSUM BOARD ASSEMBLIES for acoustic insulation in 

gypsum board assemblies. 
5. Division 22 - PLUMBING for plumbing insulation. 
6. Division 23 - HEATING, VENTILATING, AND AIR CONDITIONING for 

mechanical insulation. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer product data, installation instructions, performance criteria, 
and product limitations for each type of product indicated. 

B. Cavity Wall Insulation Certification:  Submit manufacturer’s certification that cavity wall 
insulation, as designed in the assemblies indicated on the Drawings, has been tested 
to meet the requirements of NFPA 285 and passed. 

C. Qualification Data:  For Installer of spray-applied products and Testing Agency. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of building insulation through one source from a 
single manufacturer. 
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B. Installer Qualifications:  A qualified installer who has been trained by and is acceptable 
to spray polyurethane foam insulation manufacturer to install manufacturer's products. 

C. Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

D. Fire Test Performance for Insulation in Cavity Wall:  Passes NFPA 285, Standard Fire 
Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing Combustible Components. 

E. Testing Agency Qualifications:  An independent agency qualified as a “Certified 
Infrared Thermographer” per ASNT SNT-TC-1A guidelines, Level I certification 
minimum. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by moisture, 
soiling, and other sources.  Store in a dry and secure location.  Comply with 
manufacturer's written instructions for handling, storing, and protecting during 
installation. 

B. Protect plastic and spray polyurethane foam insulation as follows: 

1. Do not expose to sunlight, except to extent necessary for period of installation 
and concealment. 

2. Protect against ignition at all times.  Do not deliver materials to Project site before 
installation time. 

3. Complete installation and concealment of materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 FOUNDATION WALL AND UNDER SLAB INSULATION 

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. DuPont (formerly Dow Chemical); Reduced GWP Styrofoam series (gray color). 
2. Sika Corporation;  Sarnatherm XPS 
3. Owens Corning; Foamular NGX (Next Generation Extruded) series. 

B. Extruded-Polystyrene (XPS) Board Insulation:  ASTM C 578, square edged of type, 
density, and compressive strength indicated below: 

1. For vertical applications, Type IV, 1.6-lb/cu. ft. minimum density and 25-psi 
minimum compressive strength. 
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2. For horizontal applications, pedestrian traffic, Type VII, 2.2-lb/cu. ft. minimum 
density and 60-psi minimum compressive strength. 

3. For horizontal applications, vehicular traffic, Type V, 3-lb/cu. ft. minimum density 
and 100-psi minimum compressive strength. 

4. Thermal Resistivity (R-value): 5.0 per inch. 
5. Blowing Agent: Honeywell; Solstice Liquid Blowing Agent, low global warming 

potential (GWP) hydrofluoro-olefin (HFO), or approved equal. 

a. Other insulation manufacturers may be considered, if they have adopted 
the HFO blowing agents by start of construction. 

6. Recycled Content:  20 percent min. 

C. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and substrates. 

2.2 CAVITY WALL INSULATION  

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. DuPont (formerly Dow Chemical); Reduced GWP Styrofoam series (gray color). 
2. Kingspan; Greenguard XPS LG series. 
3. Owens Corning; Foamular NGX (Next Generation Extruded) series. 

B. Extruded-Polystyrene (XPS) Board Insulation:  ASTM C 578, Type X, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, and ASTM D 
1621 compressive strength of 15 pounds per square inch minimum. 

1. Thermal Resistivity (R-value): 5.0 per inch. 
2. Blowing Agent: Honeywell; Solstice Liquid Blowing Agent, low global warming 

potential (GWP) hydrofluoro-olefin (HFO), or approved equal. 

a. Other insulation manufacturers may be considered, if they have adopted 
the HFO blowing agents by start of construction. 

3. Recycled Content:  20 percent min. 

C. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and substrates. 

2.3 BLANKET INSULATION, GLASS FIBER BLANKET 

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. CertainTeed Corporation. 
2. Johns Manville.  
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3. Knauf Insulation. 
4. Owens Corning. 

B. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM 
E 136 for combustion characteristics.  GreenGuard certified as formaldehyde free and 
low chemical emissions. 

2.4 BLANKET INSULATION, MINERAL-WOOL BLANKET 

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. Owens Corning; Thermafiber UltraBatt FF. 
2. Isolatek International. 
3. Rockwool (formerly Roxul). 

B. Mineral-Wool Blanket, Unfaced: ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 
combustion characteristics. 

1. Recycled Content:  70 percent min. 
2. Building Product Disclosure and Optimization, Material Ingredients: Health 

Product Declaration (HPD) or Declare product labels. 
3. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 

certification, formaldehyde-free. 

2.5 CLOSED-CELL SPRAY POLYURETHANE FOAM INSULATION 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Accella Polyurethane Systems; Ecobay CC/CC Polar. 
2. BASF Corporation; WALLTITE. 
3. Corbond Corporation, a division of Johns Manville; Corbond III. 
4. Demilec (USA) LLC; Heatlok. 
5. NCFI, a Division of Barnhardt Mfg. Co.; InsulStar. 

B. Closed-Cell Polyurethane Foam Insulation:  ASTM C 1029, Type I and II. 

1. Minimum density of 1.5 lb/cu. ft., thermal resistivity of 6.2 deg F x h x sq. ft./Btu x 
in. at 75 deg F. 

2. Fire Resistance: ASTM E 84, Flame Spread 75 max., and Smoke Developed 450 
max. 

3. Building Product Disclosure and Optimization, Environmental Product 
Declarations (EPD): Industry-wide EPD. 

4. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 
certification. 
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2.6 THERMAL AND IGNITION BARRIERS 

A. Thermal Barrier for Foam Plastic Insulation at Occupied Spaces:  Provide thermal 
barrier recommended by foam plastic manufacturer and tested with the specific 
product.  Product shall have an active building code evaluation report that lists report 
number and effective dates of product acceptance. 

B. Ignition Barrier for Foam Plastic Insulation at Attic and Crawl Spaces, including Areas 
not Separated from Occupied Spaces by a Thermal Barrier:  Provide ignition barrier 
recommended by foam plastic manufacturer and tested with the specific product.  
Product shall have an active building code evaluation report that lists report number 
and effective dates of product acceptance.  

2.7 AUXILIARY INSULATING MATERIALS 

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and substrates. 

1. Low-Emitting Materials: Provide interior adhesives in compliance with the 
requirements of the California Department of Public Health's "Standard Method 
for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

2. Do not use adhesives that contain urea formaldehyde. 
3. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 

B. Masonry and Concrete Fasteners:  

1. Hardened nails, pneumatically-driven fasteners or other anchors recommended 
by insulation manufacturer, sufficient to penetrate substrate and permanently 
retain insulation.  

2. Self-adhering insulation stick pins: Galvanized steel plate welded to projecting 
steel spindle; capable of holding insulation thicknesses indicated securely in 
position indicated with self-locking galvanized steel washer in place. Backseal 
fastener penetrations.  

C. Tape: Adhesive tape recommended by insulation manufacturer, to tape joints and tears 
in faced insulation.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements of Sections in which substrates and related work are specified and for 
other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Clean substrates of substances harmful to insulation, including removing projections 
capable of interfering with insulation attachment. 

3.3 INSTALLATION, GENERAL 

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

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left 
exposed at any time to ice, rain, and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and 
fit tightly around obstructions and fill voids with insulation.  Remove projections that 
interfere with placement. 

D. Spray Polyurethane Foam:  Comply with recommendations of the American Chemistry 
Council, “Health and Safety Product Stewardship Workbook for High-Pressure 
Application of Spray Polyurethane Foam (SPF).” 

1. Spray Polyurethane Foam:  Spray insulation no greater than 1-1/2 inch thickness 
per layer.  Allow each layer to fully cure before spraying additional thickness. 

2. Contain and fully ventilate the area being sprayed with negative air machines, 
venting directly to the exterior.  Do not operate permanent building HVAC system 
during installation.  Continue ventilation during curing process. 

3. Install spray polyurethane foam insulation with uniform full thickness and with 
density which will not displace adjacent materials. 

4. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and 
electrical outlets in walls is completed and windows, electrical boxes, and other 
items not indicated to receive insulation are masked.  After insulation is applied, 
make flush with face of studs by using method recommended by insulation 
manufacturer. 

E. Miscellaneous Voids:  Install spray polyurethane foam insulation in miscellaneous 
voids and cavity spaces where required to prevent gaps in insulation. 

1. Cure insulation with continuous natural or mechanical ventilation. 
2. Remove and dispose of over-spray. 

3.4 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set rigid insulation units in adhesive applied according to 
manufacturer's written instructions.  Use adhesive recommended by insulation 
manufacturer. 

1. If not otherwise indicated, extend insulation a minimum of 48 inches below 
exterior grade line. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

THERMAL INSULATION 
072100 - 7 

B. On horizontal surfaces, loosely lay rigid insulation units according to manufacturer's 
written instructions.  Stagger end joints and tightly abut insulation units. 

3.5 INSTALLATION OF CAVITY-WALL INSULATION 

A. On units of foam-plastic board insulation, install pads of adhesive spaced 
approximately 24 inches o.c. both ways on inside face, and as recommended by 
manufacturer.  Fit courses of insulation between wall ties (if applicable) and other 
obstructions, with edges butted tightly in both directions.  Press units firmly against 
inside substrates indicated.  Fill gaps with compatible insulating material. 

B. Install mineral wool board cavity insulation per manufacturer’s instructions.  Fit 
insulation with edges butted tightly in both directions.  Do not compress insulation.  
Maintain cavity width of dimension indicated between insulation and cladding material. 

1. Masonry Veneers: Secure with clips installed over masonry anchors.  Provide at 
least 6 clips per mineral wool board. 

2. Panel Veneers: Secure with adhesively attached, spindle-type insulation 
anchors. Space anchors according to insulation manufacturer's written 
instructions. 

3.6 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing 
members according to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing 
members.  If more than one length is required to fill the cavities, provide lengths 
that will produce a snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated 
for or protected from contact with insulation. 

B. Spray-Applied Insulation:  Apply spray-applied insulation according to manufacturer's 
written instructions.  Do not apply insulation until installation of pipes, ducts, conduits, 
wiring, and electrical outlets in walls is completed and windows, electrical boxes, and 
other items not indicated to receive insulation are masked.  After insulation is applied, 
make flush with face of studs by using method recommended by insulation 
manufacturer. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections indicated below and prepare test reports.  

B. Infrared Camera Survey:  Perform an infrared camera scan of walls, floors, and ceilings 
to determine where insulation and air barrier are not continuous, after insulation has 
been installed, but prior to plaster patching or new gypsum board installation. 
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1. Provide complete digital report with images of test results with recommendations 
for repairs. 

C. Repair or replace work where test results and inspections indicate that it does not 
comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.8 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse, and other causes.  Provide temporary coverings or enclosures where insulation 
is subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 

END OF SECTION 
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SECTION 072419 - EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Water-drainage, polymer-based exterior insulation and finish system (EIFS) 
including, but not limited to, the following components: 

a. Water-resistive, water-vapor-impermeable air barrier applied over 
sheathing at soffit. 

b. Flexible flashing. 
c. Adhesive; vertically “channeled” to permit water drainage. 
d. Rigid insulation. 
e. Reinforcing mesh. 
f. Finish coat. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061600 - SHEATHING for sheathing substrate. 
2. Section 076200 - SHEET METAL FLASHING AND TRIM for metal flashing. 
3. Section 079200 - JOINT SEALANTS for sealing joints in EIFS with elastomeric 

joint sealants. 

1.3 COORDINATION 

A. Coordinate installation of EIFS with related Work specified in other Sections to ensure 
that wall assemblies, including sheathing, flashing, trim, joint sealants, windows, and 
doors, are protected against damage from the effects of weather, age, corrosion, 
moisture, and other causes.  Do not allow water to penetrate behind flashing and 
barrier coating of EIFS. 

1.4 SYSTEM DESCRIPTION 

A. Class PB EIFS:  A non-load-bearing, exterior wall cladding system that consists of an 
insulation board attached adhesively, mechanically, or both to the substrate; an 
integrally reinforced base coat; and a textured protective finish coat. 
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B. Water-Drainage EIFS:  EIFS with a means that allows water entering into an EIFS 
assembly to drain to the exterior. 

1.5 PERFORMANCE REQUIREMENTS 

A. EIFS Performance:  Comply with the following: 

1. Bond Integrity:  Free from bond failure within EIFS components or between 
system and supporting wall construction, resulting from exposure to fire, wind 
loads, weather, or other in-service conditions. 

2. Weathertightness:  Resistant to water penetration from exterior into EIFS and 
assemblies behind it or through them into interior of building that results in 
deterioration of thermal-insulating effectiveness or other degradation of EIFS and 
assemblies behind it, including substrates, supporting wall construction, and 
interior finish. 

B. Class PB EIFS:  Provide EIFS having physical properties and structural performance 
that comply with the following: 

1. Abrasion Resistance:  Sample consisting of 1-inch- thick EIFS mounted on 1/2-
inch- thick gypsum board; cured for a minimum of 28 days; and showing no 
cracking, checking, or loss of film integrity after exposure to 528 quarts of sand 
when tested per ASTM D 968, Method A. 

2. Absorption-Freeze Resistance:  No visible deleterious effects and negligible 
weight loss after 60 cycles per ASTM E 2485. 

3. Accelerated Weathering:  Five samples per ASTM E 2568 showing no cracking, 
checking, crazing, erosion, rusting, blistering, peeling, delamination, or other 
characteristics that might affect performance as a wall cladding after testing for 
2000 hours when viewed under 5 times magnification per ASTM G 153, ASTM G 
154 or ASTM G 155. 

4. Mildew Resistance of Finish Coat:  Sample applied to 2-by-2-inch clean glass 
substrate, cured for 28 days, and showing no growth when tested per ASTM D 
3273 and evaluated according to ASTM D 3274. 

5. Salt-Spray Resistance:  No deleterious affects when tested according to ASTM E 
2568. 

6. Tensile Adhesion:  No failure in the EIFS, adhesive, base coat, or finish coat 
when tested per ASTM E 2134. 

7. Water Penetration:  Sample consisting of 1-inch- thick EIFS mounted on 1/2-
inch- thick gypsum board, cured for 28 days, and showing no water penetration 
into the plane of the base coat to expanded-polystyrene board interface of the 
test specimen after 15 minutes at 6.24 lbf/sq. ft. of air pressure difference or 20 
percent of positive design wind pressure, whichever is greater, across the 
specimen during a test period when tested per International Building Code. 

8. Water Resistance:  Three samples, each consisting of 1-inch- thick EIFS 
mounted on 1/2-inch- thick gypsum board; cured for 28 days; and showing no 
cracking, checking, crazing, erosion, rusting, blistering, peeling, or delamination 
after testing for 14 days per ASTM D 2247. 

9. Impact Resistance:  Sample consisting of 1-inch- thick EIFS when constructed, 
conditioned, and tested per ASTM E 2486; and meeting or exceeding the 
following: 
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a. Standard Impact Resistance:  25 to 49 inch-lb. 
b. Medium Impact Resistance:  50 to 89 inch-lb. 
c. High Impact Resistance:  90 to 150 inch-lb. 
d. Ultra-High Impact Resistance:  More than 150 inch-lb. 

10. Structural Performance Testing:  EIFS assembly and components shall be tested 
per ASTM E 330. 

1.6 SUBMITTALS 

A. Product Data:  For each type and component of EIFS indicated. 

B. Shop Drawings:  For EIFS.  Include plans, elevations, sections, details of components, 
details of penetration and termination, flashing details, joint locations and 
configurations, fastening and anchorage details including mechanical fasteners, and 
connections and attachments to other work. 

C. Samples for Initial Selection:  For each type of finish-coat color and texture indicated. 

1. Include similar Samples of joint sealants and exposed accessories involving color 
selection. 

D. Samples for Verification:  24-inch- square panels for each type of finish-coat color and 
texture indicated, prepared using same tools and techniques intended for actual work 
including custom trim, each profile, an aesthetic reveal, a typical control joint filled with 
sealant of color selected. 

1. Include sealants and exposed accessory Samples to verify color selected. 

E. Qualification Data:  For Installer and testing agency. 

F. Manufacturer Certificates:  Signed by manufacturers certifying that EIFS comply with 
requirements. 

G. Material or Product Certificates:  For each insulation and joint sealant, from 
manufacturer. 

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each insulation, reinforcing mesh, and coating. 

I. Field quality-control reports. 

J. Maintenance Data:  For EIFS to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer who is certified in writing by EIFS manufacturer as 
qualified to install manufacturer's system using trained workers. Installer shall possess 
a current manufacturer’s certificate of education and be experienced and competent in 
installation of plaster-like materials. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 
072419 - 4 

1. Fabricator/Erector Qualifications:  Certified in writing by EIFS manufacturer as 
qualified to fabricate and erect manufacturer's prefabricated panel system using 
skilled and trained workers. 

B. Source Limitations:  Obtain EIFS from single source from single EIFS manufacturer 
and from sources approved by EIFS manufacturer as compatible with system 
components. 

C. Regulatory Requirements: Insulation Board must be produced and labeled under a 
third party quality program as required by applicable building codes. 

D. Fire-Test-Response Characteristics:  Provide EIFS and system components with the 
following fire-test-response characteristics as determined by testing identical EIFS and 
system components per test method indicated below by IBC.  Identify products with 
appropriate markings of applicable code. 

1. Fire-Resistance Characteristics:  Provide materials and construction tested for 
fire resistance per ASTM E 119. 

2. Intermediate-Scale Multistory Fire Test:  Tested mockup, representative of 
completed multistory wall assembly of which EIFS is a part, complies with NFPA 
285 for test method and required fire-test-response characteristics of exterior 
non-load-bearing wall panel assemblies containing foam-plastic insulation. 

3. Radiant Heat Exposure:  No ignition of EIFS when tested according to NFPA 
268. 

4. Surface-Burning Characteristics:  Provide insulation board, adhesives, base 
coats, and finish coats with flame-spread index of 25 or less and smoke-
developed index of 450 or less, per ASTM E 84. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution 
and set quality standards for fabrication and installation. 

1. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

F. Preinstallation Conference:  Conduct conference at Project site. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original, unopened packages with manufacturers' labels intact and 
clearly identifying products. 

B. Store materials in a cool location, inside and under cover and at a temperature above 
40°F (4°C) and below 110°F (43°C); keep them dry and protected from weather, direct 
sunlight, surface contamination, aging, corrosion, damaging temperatures, construction 
traffic, and other causes, and in accordance with manufacturer’s instructions. 

1. Stack insulation board flat and off the ground. 
2. Protect plastic insulation against ignition at all times.  Do not deliver plastic 

insulating materials to Project site before installation time. 
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3. Complete installation and concealment of plastic materials as rapidly as possible 
in each area of construction. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Maintain ambient temperatures above 40 deg F for a minimum of 
24 hours before, during, and after adhesives or coatings are applied.  Do not apply 
EIFS adhesives or coatings during rainfall.  Proceed with installation only when existing 
and forecasted weather conditions and ambient outdoor air, humidity, and substrate 
temperatures permit EIFS to be applied, dried, and cured according to manufacturers' 
written instructions and warranty requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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. Dryvit Systems Inc. 
2. Parex USA, Inc. 
3. Senergy, BASF Wall Systems 
4. Sto Corp. 
5. Greenmaker Industries. 

B. Basis of Design:  Sto Corp; StoTherm Essence E100G  NExT. 

2.2 MATERIALS 

A. Compatibility:  Provide water-resistive coating, adhesive, fasteners, board insulation, 
reinforcing meshes, base- and finish-coat systems, sealants, and accessories that are 
compatible with one another and with substrates and approved for use by EIFS 
manufacturer for Project. 

B. Water-Resistive Coatings:  EIFS manufacturer's standard formulation and accessories 
for use as water/weather-resistive barriers, compatible with substrate, and complying 
with physical and performance criteria of ICC-ES AC209. 

1. Sheathing Joint Compound and Tape:  Type recommended by EIFS 
manufacturer for sealing joints between and penetrations through sheathing. 

C. Primer/Sealer:  EIFS manufacturer's standard substrate conditioner designed to seal 
substrates from moisture penetration and to improve the bond between substrate of 
type indicated and adhesive used for application of insulation. 

D. Flexible-Membrane Flashing:  Cold-applied, fully self-adhering, self-healing, 
rubberized-asphalt and polyethylene-film composite sheet or tape and primer; EIFS 
manufacturer's standard or product recommended in writing by EIFS manufacturer. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 
072419 - 6 

E. Insulation Adhesive:  EIFS manufacturer's standard formulation designed for indicated 
use; compatible with substrate. 

F. Molded, Rigid Cellular Polystyrene Board Insulation:  Comply with ASTM C 578, Type 
I; EIFS manufacturer's requirements; and EIMA's "EIMA Guideline Specification for 
Expanded Polystyrene (EPS) Insulation Board" for most stringent requirements for 
material performance and qualities of insulation, including dimensions and permissible 
variations, and the following: 

1. Thickness: As indicated on Drawings. 
2. Aging:  Before cutting and shipping, age insulation in block form by air drying for 

not less than six weeks or by another method approved by EIMA that produces 
equivalent results. 

3. Flame-Spread and Smoke-Developed Indexes:  25 and 450 or less, respectively, 
per ASTM E 84. 

4. Dimensions:  Provide insulation boards not more than 24 by 48 inches and in 
thickness indicated, but not more than allowed in the EIFS manufacturer’s 
current ICC Evaluation Service Report. 

5. Foam Shapes:  Provide with profiles and dimensions indicated on Drawings. 

G. Reinforcing Mesh:  Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for 
compatibility with other EIFS materials, made from continuous multiend strands with 
retained mesh tensile strength of not less than 120 lbf/in. per ASTM E 2098; complying 
with ASTM D 578 and the following: 

1. Standard-Impact Reinforcing Mesh:  Not less than 4.5 oz./sq. yd. 
2. Intermediate-Impact Reinforcing Mesh:  Not less than 12.0 oz./sq. yd. 
3. High-Impact Reinforcing Mesh:  Not less than 15 oz./sq. yd. 
4. Detail Reinforcing Mesh:  Not less than 4.2 oz./sq. yd. 
5. Corner Reinforcing Mesh:  Not less than 9.0 oz./sq. yd. 

H. Base-Coat Materials:  EIFS manufacturer's standard mixture complying with the 
following: 

1. Factory-blended dry formulation of portland cement, dry polymer admixture, and 
inert fillers to which only water is added at Project site. 

I. Waterproof Adhesive/Base-Coat Materials:  EIFS manufacturer's standard waterproof 
formulation and complying with the following: 

1. Job-combined formulation of manufacturer's standard polymer-emulsion 
adhesive and manufacturer's standard dry mix containing portland cement. 

2. Project Locations:  Provide for base coat over foundations, parapets, splash 
areas trim and other projecting features. 

J. Primer:  EIFS manufacturer's standard factory-mixed, elastomeric-polymer primer for 
preparing base-coat surface for application of finish coat. 

K. Finish-Coat Materials:  EIFS manufacturer's standard acrylic-based coating with 
enhanced mildew resistance, complying with the following: 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 
072419 - 7 

1. Factory-mixed formulation of polymer-emulsion binder, colorfast mineral 
pigments, sound stone particles, and fillers. 

2. Colors:  As selected by Architect from manufacturer's full range. 

L. Water:  Potable. 

M. Trim Accessories:  Type as designated or required to suit conditions indicated and to 
comply with EIFS manufacturer's written instructions; manufactured from UV-stabilized 
PVC; and complying with ASTM D 1784, manufacturer's standard Cell Class for use 
intended, and ASTM C 1063. 

1. Weep Screed/Track:  Prefabricated, one-piece type for attachment behind 
insulation with perforated face leg and weep holes in track bottom, of depth 
required to suit thickness of coating and insulation, with face leg perforated for 
bonding to coating and back leg; designed to drain incidental moisture that gets 
into wall construction to the exterior at terminations of EIFS with drainage. 

2. Expansion Joint:  Prefabricated, one-piece V profile; designed to relieve stress of 
movement. 

2.3 ELASTOMERIC SEALANTS 

A. Refer to Section 079200 - JOINT SEALANTS for sealing joints in EIFS with elastomeric 
joint sealants. 

2.4 MIXING 

A. General:  Comply with EIFS manufacturer's requirements for combining and mixing 
materials.  Do not introduce admixtures, water, or other materials except as 
recommended by EIFS manufacturer.  Mix materials in clean containers.  Use 
materials within time period specified by EIFS manufacturer or discard. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
EIFS. 

B. Examine roof edges, wall framing, flashings, openings, substrates, and junctures at 
other construction for suitable conditions where EIFS will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Begin coating application only after surfaces are dry. 
2. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Protect contiguous work from moisture deterioration and soiling caused by application 
of EIFS.  Provide temporary covering and other protection needed to prevent spattering 
of exterior finish coats on other work. 

B. Protect EIFS, substrates, and wall construction behind them from inclement weather 
during installation.  Prevent penetration of moisture behind EIFS and deterioration of 
substrates. 

C. Prepare and clean substrates to comply with EIFS manufacturer's written instructions 
to obtain optimum bond between substrate and adhesive for insulation. 

3.3 EIFS INSTALLATION, GENERAL 

A. Comply with EIFS manufacturer's written instructions for installation of EIFS as 
applicable to each type of substrate indicated. 

3.4 SUBSTRATE PROTECTION APPLICATION 

A. Primer/Sealer:  Apply over gypsum sheathing substrates to protect substrates from 
degradation and where required by EIFS manufacturer for improving adhesion of 
insulation to substrate. 

B. Water-Resistive Coatings:  Apply over substrates to protect substrates from 
degradation and to provide water-/weather-resistive barrier and air barrier. 

1. Tape and seal joints, exposed edges, terminations, and inside and outside 
corners of sheathing unless otherwise indicated by EIFS manufacturer's written 
instructions. 

C. Flexible-Membrane Flashing:  Install over weather-resistive barrier, applied and lapped 
to shed water; seal at openings, penetrations, terminations, and where indicated by 
EIFS manufacturer's written instructions to protect wall assembly from degradation.  
Prime substrates, if required, and install flashing to comply with EIFS manufacturer's 
written instructions and details. 

3.5 TRIM INSTALLATION 

A. Trim:  Apply trim accessories at perimeter of EIFS, at expansion joints, and elsewhere 
as indicated, according to EIFS manufacturer's written instructions.  Coordinate with 
installation of insulation. 

1. Weep Screed/Track: Use at bottom termination edges, at window and door 
heads, and at floor line expansion joints of water-drainage EIFS unless otherwise 
indicated. 

2. Expansion Joint:  Use where indicated on Drawings. 
3. Other Trim:  Use where indicated on Drawings. 
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3.6 INSULATION INSTALLATION 

A. Board Insulation:  Adhesively attach insulation to substrate in compliance with 
ASTM C 1397, EIFS manufacturer's written instructions, and the following: 

1. Apply adhesive to in vertical “channels” in accordance with EIFS manufacturer's 
written instructions to permit drainage to base flashing.  Apply adhesive channels 
in thickness as recommended by the manufacturer for application. 

2. Press and slide insulation into place to provide uniform contact with all adhesive 
channels while maintaining space between channels to permit drainage. 

3. Allow adhered insulation to remain undisturbed for period recommended by EIFS 
manufacturer, but not less than 24 hours, before beginning rasping and sanding 
insulation, or applying base coat and reinforcing mesh. 

4. Apply insulation over dry substrates in courses with long edges of boards 
oriented horizontally. 

5. Begin first course of insulation from screed/track and work upward. Work from 
perimeter casing beads toward interior of panels if possible. 

6. Stagger vertical joints of insulation boards in successive courses to produce 
running bond pattern.  Locate joints so no piece of insulation is less than 12 
inches wide or 6 inches high.  Offset joints not less than 6 inches from corners of 
window and door openings and not less than 4 inches from aesthetic reveals. 

a. Adhesive Attachment:  Offset joints of insulation not less than 6 inches 
from horizontal and 4 inches from vertical joints in sheathing. 

7. Interlock ends at internal and external corners. 
8. Abut insulation tightly at joints within and between each course to produce flush, 

continuously even surfaces without gaps or raised edges between boards.  If 
gaps greater than 1/16 inch occur, fill with insulation cut to fit gaps exactly; insert 
insulation without using adhesive or other material. 

9. Cut insulation to fit openings, corners, and projections precisely and to produce 
edges and shapes complying with details indicated. 

10. Rasp or sand flush entire surface of insulation to remove irregularities projecting 
more than 1/32 inch (0.8 mm) from surface of insulation and to remove yellowed 
areas due to sun exposure; do not create depressions deeper than 1/16 inch (1.6 
mm). Prevent airborne dispersal and immediately collect insulation raspings or 
sandings.Cut aesthetic reveals in outside face of insulation with high-speed 
router and bit configured to produce grooves, rabbets, and other features that 
comply with profiles and locations indicated.  Do not reduce insulation thickness 
at aesthetic reveals to less than 3/4 inch. 

11. Interrupt insulation for expansion joints where indicated. 
12. Form joints for sealant application by leaving gaps between adjoining insulation 

edges and between insulation edges and dissimilar adjoining surfaces. Make 
gaps wide enough to produce joint widths indicated after encapsulating joint 
substrates with base coat and reinforcing mesh. 

13. After installing insulation and before applying reinforcing mesh, fully wrap board 
edges with strip reinforcing mesh.  Cover edges of board and extend 
encapsulating mesh not less than 2-1/2 inches over front and back face unless 
otherwise indicated on Drawings. 

14. Treat exposed edges of insulation as follows: 
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a. Except for edges forming substrates of sealant joints, encapsulate with 
base coat, reinforcing mesh, and finish coat. 

b. Encapsulate edges forming substrates of sealant joints within EIFS or 
between EIFS and other work with base coat and reinforcing mesh. 

c. At edges trimmed by accessories, extend base coat, reinforcing mesh, and 
finish coat over face leg of accessories. 

15. Coordinate installation of flashing and insulation to produce wall assembly that 
does not allow water to penetrate behind flashing and EIFS protective-coating 
lamina. 

B. Expansion Joints:  Install at locations indicated, where required by EIFS manufacturer, 
and as follows: 

1. At expansion joints in substrates behind EIFS. 
2. Where EIFS adjoin dissimilar substrates, materials, and construction, including 

other EIFS. 
3. At floor lines in multilevel wood-framed construction. 
4. Where wall height or building shape changes. 
5. Where EIFS manufacturer requires joints in long continuous elevations. 

3.7 BASE-COAT INSTALLATION 

A. Waterproof Adhesive/Base Coat:  Apply over where indicated on Drawings to protect 
substrates from degradation. 

B. Base Coat:  Apply to exposed surfaces of insulation and foam shapes in minimum 
thickness recommended in writing by EIFS manufacturer, but not less than 1/16-inch 
dry-coat thickness. 

C. Reinforcing Mesh:  Embed type indicated in wet base coat to produce wrinkle-free 
installation with mesh continuous at corners and overlapped not less than 2-1/2 inches 
or otherwise treated at joints to comply with ASTM C 1397 and EIFS manufacturer's 
written instructions.  Do not lap reinforcing mesh within 8 inches of corners.  
Completely embed mesh, applying additional base-coat material if necessary, so 
reinforcing-mesh color and pattern are not visible. 

D. Double-Layer Reinforcing Mesh Application:  Where indicated, apply second base coat 
and second layer of intermediate-impact reinforcing mesh, overlapped not less than 2-
1/2 inches or otherwise treated at joints to comply with ASTM C 1397 and EIFS 
manufacturer's written instructions in same manner as first application.  Do not apply 
until first base coat has cured. 

E. Additional Reinforcing Mesh:  Apply strip reinforcing mesh around openings extending 
4 inches beyond perimeter.  Apply additional 9-by-12-inch strip reinforcing mesh 
diagonally at corners of openings (re-entrant corners).  Apply 8-inch- wide strip 
reinforcing mesh at both inside and outside corners unless base layer of mesh is 
lapped not less than 4 inches on each side of corners. 

1. At aesthetic reveals, apply strip reinforcing mesh not less than 8 inches wide. 
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2. Embed strip reinforcing mesh in base coat before applying first layer of 
reinforcing mesh. 

F. Foam Shapes:  Fully embed reinforcing mesh in base coat. 

G. Double Base-Coat Application:  Where indicated, apply second base coat in same 
manner and thickness as first application except without reinforcing mesh.  Do not 
apply until first base coat has cured. 

3.8 FINISH-COAT INSTALLATION 

A. Primer:  Apply over dry base coat according to EIFS manufacturer's written 
instructions. 

B. Finish Coat:  Apply over dry primed base coat, maintaining a wet edge at all times for 
uniform appearance, in thickness required by EIFS manufacturer to produce a uniform 
finish of color and texture matching approved sample and free of cold joints, shadow 
lines, and texture variations. 

1. Texture:  As indicated by manufacturer's designations on approved Shop 
Drawings. 

3.9 INSTALLATION OF JOINT SEALANTS 

A. Refer to Section 079200 - JOINT SEALANTS for sealing joints in EIFS with elastomeric 
joint sealants. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency for Field Testing: Owner will engage a qualified testing agency to 
perform tests and inspections. 

B. EIFS Tests and Inspections: According to ASTM E 2273 “Standard Test Method for 
Determining the Drainage Efficiency of Exterior Insulation and Finish Systems (EIFS) 
Clad Wall Assemblies.” 

C. Remove and replace EIFS where test results indicate that EIFS do not comply with 
specified requirements. 

D. Prepare test and inspection reports. 

3.11 CLEANING AND PROTECTION 

A. Remove temporary covering and protection of other work.  Promptly remove coating 
materials from window and door frames and other surfaces outside areas indicated to 
receive EIFS coatings. 

END OF SECTION 
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SECTION 072600 - BELOW GRADE VAPOR RETARDER 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Vapor retarders under slabs-on-grade. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE. 
2. Section 071410 - FLUID APPLIED WATERPROOFING for cold-fluid applied 

waterproofing. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect materials from physical damage and from deterioration by moisture, soiling, 
and other sources.  Store inside and in a dry location.  Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. GCP Applied Technologies (formerly W.R. Grace). 
2. Raven Industries Inc. 
3. Stego Industries, LLC. 
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2.2 VAPOR BARRIER 

A. Vapor Barrier shall have the following qualities: 

1. Permeance of less than 0.01 perms per ASTM F 1249 or ASTM E 96. 
2. ASTM E 1745 Class A. 
3. Thickness:  15 mils. 
4. Basis-of-Design:  Stego Wrap Vapor Barrier by Stego Industries LLC. 

B. Accessories: 

1. Seam Tape:  

a. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96. 
b. Basis-of-Design:  Stego Tape by Stego Industries LLC. 

2. Vapor Proofing Mastic: 

a. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96. 
b. Basis-of-Design:  Stego Mastic by Stego Industries LLC. 

3. Pipe Boots:  Construct pipe boots from vapor barrier material, pressure sensitive 
tape and/or mastic per manufacturer’s instructions. 

4. Termination Bar. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements of Sections in which substrates and related work are specified and for 
other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Clean substrates of substances harmful to vapor retarders, including removing 
projections capable of puncturing vapor retarders. 

3.3 INSTALLATION 

A. Install vapor retarder membrane in accordance with ASTM E1643 and manufacturer's 
instructions. 

B. Unroll vapor retarder membrane with longest dimension parallel to direction of slabs-
on-grade concrete pour. 
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C. Lap vapor retarder membrane over footings and seal to foundation walls in accordance 
with manufacturer’s recommendations. 

D. Lap vapor retarder membrane joints a minimum of 6 inches and seal with seam tape. 

E. Seal vapor retarder membrane penetrations by applying penetration seal or by 
constructing boots from vapor retarder membrane and seam tape. 

F. Repair damaged areas by cutting patches of vapor retarder membrane, extending 6 
inches, minimum, beyond damaged area.  Seal patch perimeter with seam tape.  

3.4 PROTECTION 

A. Protect installed vapor retarders from damage due to harmful weather exposures, 
physical abuse, and other causes.  

END OF SECTION 
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SECTION 072700 - AIR BARRIERS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS, which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Self-adhering, vapor-permeable, modified bituminous sheet air barrier. 
2. Fluid-applied, vapor-permeable membrane air barrier 
3. Transition strips to adjacent and penetrating materials. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for substrate for air and vapor barrier system. 
2. Section 061600 - SHEATHING for sheathing substrate for air and vapor barrier 

system. 
3. Section 075300 - EPDM ROOFING for roof air and vapor barrier. 
4. Section 079200 - JOINT SEALANTS for joint sealant requirements. 

1.3 DEFINITIONS 

A. Air Barrier Assembly: The collection of air barrier materials and auxiliary materials 
applied to an opaque wall or soffit, including joints and junctions to abutting 
construction, to control air movement through the wall. 

1.4 PERFORMANCE REQUIREMENTS 

A. General: Air barrier shall be capable of performing as a continuous vapor-retarding air 
barrier and as a liquid-water drainage plane flashed to discharge to the exterior 
incidental condensation or water penetration. Air barrier assemblies shall be capable of 
accommodating substrate movement and of sealing substrate expansion and control 
joints, construction material changes, penetrations, and transitions at perimeter 
conditions without deterioration and air leakage exceeding specified limits. 

B. Air Barrier Assembly Air Leakage: Not to exceed 0.03 cfm/sq. ft. of surface area at 1.57 
lbf/sq. ft., ASTM E 2357. 
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C. Fire Test Performance: Passes NFPA 285, Standard Fire Test Method for Evaluation 
of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies 
Containing Combustible Components. 

1.5 PRECONSTRUCTION TESTING 

A. Mockup Testing: Air barrier assemblies shall comply with performance requirements 
indicated, as evidenced by reports based on mockup testing by a qualified testing 
agency. 

1. The Owner may engage a qualified testing agency. 
2. Quantitative Air Leakage Testing: Testing of the mockup for air leakage will be 

conducted not to exceed the test pressure differential, positive and negative, 
indicated in "Performance Requirements" Article for air barrier assembly air 
leakage when tested according to ASTM E 783. 

3. Notify Architect and the Owner a minimum of seven days in advance of the dates 
and times when mockup testing will take place. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate; technical data; and tested physical and performance properties of air 
barrier. 

B. Shop Drawings: Show locations and extent of air barrier. Include details for substrate 
joints and cracks, counterflashing strip, penetrations, inside and outside corners, 
terminations, and tie-ins with adjoining construction. 

1. Include details of interfaces with other materials that form part of air barrier. 
2. Include details of mockups. 

C. Product Certificates: For air barriers, certifying compatibility of air barrier and accessory 
materials with Project materials that connect to or that come in contact with air barrier; 
signed by product manufacturer. 

D. Air Barrier Certification: Submit manufacturer’s certification that air barrier, as designed 
in the assemblies indicated on the Drawings, has been tested to meet the requirements 
of NFPA 285 and passed. 

E. Qualification Data: For Applicator. 

F. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for air barriers. 
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1.7 QUALITY ASSURANCE 

A. Applicator Qualifications: A firm experienced in applying air barrier materials similar in 
material, design, and extent to those indicated for this Project, whose work has 
resulted in applications with a record of successful in-service performance. 

B. Mockups: Before beginning installation of air barrier, build mockups of exterior wall 
assembly 150 sq. ft., incorporating backup wall construction, external cladding, 
window, door frame and sill, insulation, and flashing to demonstrate surface 
preparation, crack and joint treatment, and sealing of gaps, terminations, and 
penetrations of air barrier membrane. 

1. Coordinate construction of mockup to permit inspection by Owner's testing 
agency of air barrier before external insulation and cladding is installed. 

2. Include junction with roofing membrane, building corner condition, and foundation 
wall intersection. 

3. If the Architect determines mockups do not comply with requirements, 
reconstruct mockups and apply air barrier until mockups are approved. 

4. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

C. Preinstallation Conference: Conduct conference at Project site. 

1. Include installers of other construction connecting to air barrier, such as roofing, 
waterproofing, architectural precast concrete, masonry, joint sealants, windows, 
glazed curtain walls, and door frames. 

2. Review air barrier requirements including surface preparation, substrate 
condition and pretreatment, minimum substrate curing period, forecasted 
weather conditions, special details and sheet flashings, mockups, installation 
procedures, sequence of installation, testing and inspecting procedures, and 
protection and repairs. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store liquid materials in their original undamaged packages in a clean, dry, protected 
location and within temperature range required by air barrier manufacturer. 

B. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

C. Store rolls according to manufacturer's written instructions. 

D. Protect stored materials from direct sunlight. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended by air barrier manufacturer. Protect substrates from 
environmental conditions that affect performance of air barrier. Do not apply air barrier 
to a damp or wet substrate or during snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 SELF-ADHERING SHEET MEMBRANE AIR BARRIERS, FIRE-RATED TYPES 

A. Self-Adhering, Vapor-Retarding Aluminum-Faced Sheet: Rubberized asphalt laminated 
to cross-laminated polyethylene film with aluminum facing on one side, with release 
liner on adhesive side, and formulated for application with primer that complies with 
VOC limits of authorities having jurisdiction. 

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. Carlisle Coatings & Waterproofing; CCW 705FR-A. 
b. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier 

Aluminum Wall Membranes. 
c. Henry Co.; Metal Clad Membrane. 

2. Thickness: 40 mils minimum. 
3. Physical and Performance Properties: 

a. Vapor Permeance: Not more than 0.1 perm, ASTM E 96, Water Method. 
b. Air Permeance: Not to exceed 0.004 cfm/sq. ft. of surface area at 1.57-

lbf/sq. ft. pressure difference; ASTM E 2178. 
c. Fastener Sealability: No water leaking through fastener penetration after 24 

hours; ASTM D 1970. 
d. Fire Test Performance: Passes NFPA 285, Standard Fire Test Method for 

Evaluation of Fire Propagation Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing Combustible Components. 

4. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

B. Self-Adhering, Vapor-Permeable Sheet: 

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. Carlisle Fire Resist 705 VP. 
b. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier VPS. 
c. Henry Co.; Blueskin VP 160.  

2. Thickness: 23 mils minimum. 
3. Physical and Performance Properties: 

a. Fire Test Performance: Passes NFPA 285, Standard Fire Test Method for 
Evaluation of Fire Propagation Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing Combustible Components. 

4. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 
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2.2 SELF-ADHERING SHEET MEMBRANE AIR BARRIERS 

A. Self-Adhering, Vapor-Permeable Sheet: 

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. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier VPS. 
b. Henry Co.; Blueskin VP 160.  

2. Thickness: 23 mils minimum. 
3. Physical and Performance Properties: 

a. Membrane Air Permeance: Not to exceed 0.004 cfm/sq. ft. of surface area 
at 1.57-lbf/sq. ft. pressure difference; ASTM E 2178. 

b. Membrane Vapor Permeance: Not less than 10 perms; ASTM E 96. 

4. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

2.3 FLUID-APPLIED MEMBRANE AIR BARRIERS, FIRE-RATED TYPES 

A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified 
bituminous, or synthetic polymer membrane. 

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. Carlisle Coatings & Waterproofing; Barritech VP. 
b. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier VPL. 
c. Henry Co.; Air Bloc 17MR.  
d. Tremco; ExoAir 230. 
e. W.R. Meadows; Air-Shield LMP. 

2. Physical and Performance Properties: 

a. Membrane Air Permeance: Not to exceed 0.004 cfm/ sq. ft. of surface area 
at 1.57-lbf/sq. ft. pressure difference; ASTM E 2178. 

b. Membrane Vapor Permeance: Not less than 10 perms; ASTM E 96. 
c. Fire Test Performance: Passes NFPA 285, Standard Fire Test Method for 

Evaluation of Fire Propagation Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing Combustible Components. 

2.4 FLUID-APPLIED MEMBRANE AIR BARRIERS 

A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified 
bituminous or synthetic polymer membrane. 

1. Available Products: Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 
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a. Carlisle Coatings & Waterproofing; Barritech VP. 
b. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier VP. 
c. Henry Co.; Air Bloc 07, 31MR, or 33MR. 

2. Physical and Performance Properties: 

a. Membrane Air Permeance: Not to exceed 0.004 cfm/ sq. ft. of surface area 
at 1.57-lbf/sq. ft. pressure difference; ASTM E 2178. 

b. Membrane Vapor Permeance: Not less than 10 perms; ASTM E 96. 

2.5 AUXILIARY MATERIALS 

A. General: Auxiliary materials recommended by air barrier manufacturer for intended use 
and compatible with air barrier. Liquid-type auxiliary materials shall comply with VOC 
limits of authorities having jurisdiction. 

B. Primer: Liquid waterborne or solvent-borne primer recommended for substrate by 
manufacturer of air barrier material. 

C. Counterflashing Strip: Modified bituminous 40-mil-thick, self-adhering sheet consisting 
of 32 mils of rubberized asphalt laminated to an 8-mil-thick, crosslaminated 
polyethylene film with release liner backing. 

D. Butyl Strip at Termination with EPDM or TPO Roofing Membrane: Vapor-retarding, 30- 
to 40-mil-thick, self-adhering; polyethylene-film-reinforced top surface laminated to 
layer of butyl adhesive, with release liner backing. 

E. Modified Bituminous Strip To Cover Cracks and Joints and Terminate Air Barrier to 
Compatible Roofing Membrane: Vapor-retarding, 40-mil-thick, smooth-surfaced, self-
adhering; consisting of 36 mils of rubberized asphalt laminated to a 4-mil- polyethylene 
film with release liner backing. 

F. Termination Mastic: Cold fluid-applied elastomeric liquid; trowel grade. 

G. Substrate Patching Membrane: Manufacturer's standard trowel-grade substrate filler. 

H. Adhesive and Tape: Air barrier manufacturer's standard adhesive and pressure-
sensitive adhesive tape. 

I. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, 0.0187 inch thick, and 
Series 300 stainless-steel fasteners. 

J. Sprayed Polyurethane Foam Sealant to Fill Gaps at Penetrations and Openings: one- 
or two-component, foamed-in-place, polyurethane foam sealant, 1.5 to 2.0 lb/cu. ft. 
density; flame spread index of 25 or less according to ASTM E 162; with primer and 
noncorrosive substrate cleaner recommended by foam sealant manufacturer. 

K. Modified Bituminous Transition Strip to Seal Air Barrier Terminations with Glazing 
Systems: Vapor-retarding, 40-mil-thick, smooth-surfaced, self-adhering; consisting of 
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36 mils of rubberized asphalt laminated to a 4-mil-thick polyethylene or aluminum film 
with release liner backing. 

L. Preformed Silicone-Sealant Extrusion to Seal Air Barrier Terminations with Glazing 
Systems: Manufacturer's standard system consisting of cured low-modulus silicone 
extrusion, sized to fit opening widths, with a single-component, neutral-curing, 
Class 100/50 (low-modulus) silicone sealant for bonding extrusions to substrates. 

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. Dow Corning Corporation; 123 Silicone Seal. 
b. Elbex Corp: Transition Silicone Sheeting. 
c. GE Silicone; UltraSpan US1100. 
d. Tremco; approved equal. 

M. Joint Sealant: ASTM C 920, single-component, neutral-curing silicone; Class 100/50 
(low-modulus), Grade NS, Use NT related to exposure, and, as applicable to joint 
substrates indicated, Use O. Comply with Section 079200 - JOINT SEALANTS. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or 
other contaminants. 

2. Verify that concrete has cured and aged for minimum time period recommended 
by air barrier manufacturer. 

3. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture 
by plastic sheet method according to ASTM D 4263. 

4. Verify that masonry joints are flush and completely filled with mortar. 
5. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, and treat substrate according to manufacturer's written instructions. 
Provide clean, dust-free, and dry substrate for air barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and 
other penetrating contaminants or film-forming coatings from concrete. 
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D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids in concrete with substrate-patching membrane. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt 
from joints and cracks according to ASTM D 4258. 

1. Install modified bituminous strips and center over treated construction and 
contraction joints and cracks exceeding a width of 1/16 inch. 

G. Bridge and cover isolation joints expansion joints and discontinuous deck-to-wall and 
deck-to-deck joints with overlapping modified bituminous strips. 

H. At changes in substrate plane, apply sealant or termination mastic beads at sharp 
corners and edges to form a smooth transition from one plane to another. 

I. Cover gaps in substrate plane and form a smooth transition from one substrate plane 
to another with stainless-steel sheet mechanically fastened to structural framing to 
provide continuous support for air barrier. 

3.3 JOINT TREATMENT IN PREPARATION FOR INSTALLATION OF FLUID-APPLIED 
MEMBRANE 

A. Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate 
according to ASTM C 1193 and air barrier manufacturer's written instructions. Remove 
dust and dirt from joints and cracks complying with ASTM D 4258 before coating 
surfaces. 

1. Prime substrate and apply a single thickness of preparation coat strip extending 
a minimum of 3 inches along each side of joints and cracks. Apply a double 
thickness of air barrier membrane and embed a joint reinforcing strip in 
preparation coat. 

B. Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to 
ASTM C 1193 and with air barrier manufacturer's written instructions. Apply first layer 
of fluid air barrier membrane at joints. Tape joints with joint reinforcing strip after first 
layer is dry. Apply a second layer of fluid air barrier membrane over joint reinforcing 
strip. 

3.4 TRANSITION STRIP INSTALLATION 

A. Install strips, transition strips, and auxiliary materials according to air barrier 
manufacturer's written instructions to form a seal with adjacent construction and 
maintain a continuous air barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and 
base flashing to ensure continuity of air barrier with roofing membrane. 

2. Install butyl or modified bituminous strip on roofing membrane or base flashing so 
that a minimum of 3 inches of coverage is achieved over both substrates. 
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B. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that 
will be covered by air barrier sheet in same day. Reprime areas exposed for more than 
24 hours. 

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed 
to achieve required bond, with adequate drying time between coats. 

C. Connect and seal exterior wall air barrier membrane continuously to roofing membrane 
air barrier, concrete below-grade structures, floor-to floor construction, exterior glazing 
and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, 
exterior door framing, and other construction used in exterior wall openings, using 
accessory materials. 

D. At end of each working day, seal top edge of strips and transition strips to substrate 
with termination mastic. 

E. Apply joint sealants forming part of air barrier assembly within manufacturer's 
recommended application temperature ranges. Consult manufacturer when sealant 
cannot be applied within these temperature ranges. 

F. Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage 
is achieved over both substrates. Maintain 3 inches of full contact over firm bearing to 
perimeter frames with not less than 1 inch of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 
2. Elastomeric Flashing Sheet: Apply adhesive to wall, frame, and flashing sheet. 

Install flashing sheet and termination bars, fastened at 6 inches o.c. Apply lap 
sealant over exposed edges and on cavity side of flashing sheet. 

3. Preformed Silicone-Sealant Extrusion: Set in full bed of silicone sealant applied 
to walls, frame, and membrane. 

G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, 
and miscellaneous penetrations of air barrier membrane with foam sealant. 

H. Seal strips and transition strips around masonry reinforcing or ties and penetrations 
with termination mastic. 

I. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, modified 
bituminous strip. 

J. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not 
concealed by metal counterflashings or ending in reglets with termination mastic. 

K. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit 
and flatten fishmouths and blisters. Patch with transition strips extending 6 inches 
beyond repaired areas in strip direction. 
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3.5 INSTALLATION OF SELF-ADHERING SHEET MEMBRANE 

A. Install modified bituminous sheets according to air barrier manufacturer's written 
instructions and according to recommendations in ASTM D 6135. 

1. When ambient and substrate temperatures range between 25 and 40 deg F, 
install self-adhering, modified bituminous air barrier sheets produced for low-
temperature application. Do not use low-temperature sheets if ambient or 
substrate temperature is higher than 60 deg F. 

B. Corners: Prepare, prime, and treat inside and outside corners according to 
ASTM D 6135. 

1. Install modified bituminous strips centered over vertical inside corners. Install 3/4-
inch fillets of termination mastic on horizontal inside corners. 

C. Prepare, treat, and seal vertical and horizontal surfaces at terminations and 
penetrations with termination mastic and according to ASTM D 6135. 

D. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that 
will be covered by air barrier sheet in same day. Reprime areas exposed for more than 
24 hours. 

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed 
to achieve required bond, with adequate drying time between coats. 

E. Apply and firmly adhere modified bituminous sheets horizontally or vertically over area 
to receive air barrier sheets. Accurately align sheets and maintain a uniform 2-1/2-inch-
minimum lap widths and end laps. Overlap and seal seams and stagger end laps to 
ensure airtight installation. 

1. Apply sheets in a shingled manner to shed water without interception by any 
exposed sheet edges. 

2. Roll sheets firmly to enhance adhesion to substrate. 
3. Apply termination mastic on any horizontal, field-cut or non-factory edges. 

F. Apply continuous modified bituminous sheets over modified bituminous strips bridging 
substrate cracks, construction, and contraction joints. 

G. Seal top of non-metallic through-wall flashings to air barrier sheet with an additional 6-
inch- wide strip. 

H. Seal exposed edges of metallic sheets at seams, cuts, penetrations, and terminations 
not concealed by metal counterflashings or ending in reglets with termination mastic. 

I. Install air barrier sheets and auxiliary materials to form a seal with adjacent 
construction and to maintain a continuous air barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and 
base flashing to ensure continuity of air barrier with roofing membrane. 
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2. Install compatible strip on roofing membrane or base flashing so that a minimum 
of 3 inches of coverage is achieved over both substrates. 

J. Connect and seal exterior wall air barrier membrane continuously to roofing membrane 
air barrier, concrete below-grade structures, floor-to floor construction, exterior glazing 
and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, 
exterior door framing, and other construction used in exterior wall openings using 
accessory materials. 

K. Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply membrane specified below so that a minimum of 3 inches 
of coverage is achieved over both substrates. Maintain 3 inches of full contact over firm 
bearing to perimeter frames with not less than 1 inch of full contact. 

1. Modified Bituminous Transition Strip: Roll firmly to enhance adhesion. 
2. Elastomeric Flashing Sheet: Apply adhesive to wall, frame, and flashing sheet. 

Install flashing sheet and termination bars, fastened at 6 inches o.c. Apply lap 
sealant over exposed edges and on cavity side of flashing sheet. 

3. Preformed Silicone-Sealant Extrusion: Set in full bed of silicone sealant applied 
to walls, frame, and membrane. 

L. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, doors, and 
miscellaneous penetrations of air barrier membrane with foam sealant. 

M. At end or each working day, seal top edge of membrane to substrate with termination 
mastic. 

N. Apply joint sealants forming part of air barrier assembly within manufacturer's 
recommended application temperature ranges. Consult manufacturer when sealant 
cannot be applied within these temperature ranges. 

O. Repair punctures, voids, and deficient lapped seams in air barrier. Slit and flatten 
fishmouths and blisters. Patch with air barrier sheet extending 6 inches beyond 
repaired areas in all directions. 

P. Do not cover air barrier until it has been tested and inspected by Owner’s testing 
agency. 

Q. Correct deficiencies in or remove air barrier that does not comply with requirements; 
repair substrates and reapply air barrier components. 

3.6 INSTALLATION OF FLUID-APPLIED MEMBRANE AIR BARRIER 

A. Apply air barrier membrane to form a seal with strips and transition strips and to 
achieve a continuous air barrier according to air barrier manufacturer's written 
instructions. 

B. Apply air barrier membrane within manufacturer's recommended application 
temperature ranges. 
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C. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that 
will be covered by air barrier sheet in same day. Reprime areas exposed for more than 
24 hours. 

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed 
to achieve required bond, with adequate drying time between coats. 

D. Apply a continuous unbroken air barrier to substrates according to the following 
minimum thickness. Apply membrane in full contact around protrusions such as 
masonry ties. 

1. Vapor-Permeable Membrane Air Barrier: 120-mil wet film thickness. 

E. Apply strip and transition strip a minimum of 1 inch onto cured air membrane or strip 
and transition strip over cured air membrane overlapping 3 inches onto each surface 
according to air barrier manufacturer's written instructions. 

F. Do not cover air barrier until it has been tested and inspected by Owner's testing 
agency. 

G. Correct deficiencies in or remove air barrier that does not comply with requirements; 
repair substrates and reapply air barrier components. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections and prepare test reports. 

B. Inspections: Air barrier materials and installation are subject to inspection for 
compliance with requirements. Inspections may include the following: 

1. Continuity of air barrier system has been achieved throughout the building 
envelope with no gaps or holes. 

2. Continuous structural support of air barrier system has been provided. 
3. Masonry and concrete surfaces are smooth, clean, and free of cavities, 

protrusions, and mortar droppings. 
4. Site conditions for application temperature and dryness of substrates have been 

maintained. 
5. Maximum exposure time of materials to UV deterioration has not been exceeded. 
6. Surfaces have been primed. 
7. Laps in sheet materials have complied with the minimum requirements and have 

been shingled in the correct direction (or mastic applied on exposed edges), with 
no fishmouths. 

8. Termination mastic has been applied on cut edges. 
9. Air barrier has been firmly adhered to substrate. 
10. Compatible materials have been used. 
11. Transitions at changes in direction and structural support at gaps have been 

provided. 
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12. Connections between assemblies (membrane and sealants) have complied with 
requirements for cleanliness, preparation, and priming of surfaces, structural 
support, integrity, and continuity of seal. 

13. All penetrations have been sealed. 

C. Tests: 

1. Qualitative Testing: Air barrier assemblies will be tested for evidence of air 
leakage according to ASTM E 1186. 

2. Quantitative Air Leakage Testing: Testing not to exceed the test pressure 
differential, positive and negative, indicated in "Performance Requirements" 
Article for air barrier assembly air leakage according to ASTM E 783. 

D. Remove and replace deficient air barrier components and retest as specified above. 

3.8 CLEANING AND PROTECTION 

A. Protect air barrier system from damage during application and remainder of 
construction period, according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 
required by manufacturer. Remove and replace air barrier exposed to these 
conditions for more than 30 days. 

2. Protect air barrier from contact with creosote, uncured coal-tar products, TPO, 
EPDM, flexible PVC membranes, and sealants not approved by air barrier 
manufacturer. 

B. Clean spills, stains, and soiling from adjacent construction that would be exposed in 
the completed work using cleaning agents and procedures recommended by 
manufacturer of affected construction. 

END OF SECTION 
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SECTION 074210 - METAL COMPOSITE MATERIAL PANELS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Metal composite material (MCM) wall and soffit panels and attachment systems. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 054000 - COLD-FORMED METAL FRAMING for secondary support 
framing supporting metal panels. 

2. Section 072100 - THERMAL INSULATION for insulation behind metal panels. 
3. Section 077700 - WALL CLADDING SUPPORT SYSTEM. 
4. Section 076200 - SHEET METAL FLASHING AND TRIM for copings, flashings, 

and other sheet metal work not part of metal panel assemblies. 
5. Section 079200 - JOINT SEALANTS for field-applied sealants not otherwise 

specified in this Section. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design metal composite material panel assembly, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. General: Provide metal composite material panel assemblies that comply with 
performance requirements specified as determined by testing manufacturers' standard 
assemblies similar to those indicated for this Project, by a qualified testing and 
inspecting agency. 

C. Structural Performance: Provide metal composite material panel assemblies capable of 
withstanding the effects of gravity loads and loads and stresses within limits and under 
conditions indicated, based on testing according to ASTM E 330. 

1. Wind Loads: As required by Code. As indicated on Structural Drawings. 
2. Deflection Limits: Engineer metal wall panel assemblies to withstand test 

pressures with deflection no greater than 1/180 of the span and no evidence of 
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material failure, structural distress, or permanent deformation exceeding 0.2 
percent of the clear span, at code required loading. 

D. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when 
tested according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 

E. Water Penetration under Static Pressure: No water penetration when tested according 
to ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 

F. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces. 

G. 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. 

1.4 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal composite material panels; 
details of edge conditions, joints, panel profiles, corners, anchorages, attachment 
assembly, trim, flashings, closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim and anchorage, at a scale of not 
less than 1-1/2 inches per 12 inches. 

3. Distinguish between factory- and field-assembled work. 

C. Delegated-Design Submittal: For metal panel assembly indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 
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D. Exterior Wall Certification: Submit manufacturer’s certification that exterior wall panels, 
as designed in the assemblies indicated on the Drawings, has been tested to meet the 
requirements of NFPA 285 and passed. 

E. Samples for Verification: For each type of exposed finish required, prepared on 
Samples of size indicated below. 

1. Metal Composite Material Panels: 12 inches long by actual panel width. Include 
fasteners, closures, and other metal panel accessories. 

a. Include 4-way joint for panels. 

2. Exposed Sealants: For each type and color of joint sealant required. Install joint 
sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of metal panels adjacent to joint sealants. 

F. Qualifications: Qualifications of Professional Engineer and Installer. 

G. Product Test Reports: For each product, tests performed by a qualified testing agency. 

H. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in the state the project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of panels that are similar to those indicated for this Project in 
material, design, and extent. 

C. Installer Qualifications: An employer of workers trained and approved by manufacturer. 

1. Installer's responsibilities include fabricating and installing metal panel 
assemblies and providing professional engineering services needed to assume 
engineering responsibility. 

D. Fabricator Qualifications: Certified by metal panel manufacturer to fabricate and install 
manufacturer's wall panel system. 

E. Source Limitations: Obtain each type of metal panel through one source from a single 
manufacturer. 

F. Fire Test Performance for Exterior Wall: Passes NFPA 285, Standard Fire Test Method 
for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall 
Assemblies Containing Combustible Components. 
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G. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant 
manufacturers, for testing indicated below, samples of materials that will contact or 
affect joint sealants. 

1. Use manufacturer's standard test methods to determine whether priming and 
other specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

H. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 01. Review methods and procedures related to metal panel 
assemblies including, but not limited to, the following: 

1. Meet with The Owner, Architect, Owner’s insurer if applicable, testing and 
inspecting agency representative, metal panel Installer, metal panel 
manufacturer's representative, structural-support Installer, and installers whose 
work interfaces with or affects metal panels including installers of doors, 
windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

3. Review methods and procedures related to metal panel installation, including 
manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including 
alignment between and attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and 
condition of other construction that will affect metal panels. 

6. Review governing regulations and requirements for insurance, certificates, and 
testing and inspecting if applicable. 

7. Review temporary protection requirements for metal panel assembly during and 
after installation. 

8. Review wall panel observation and repair procedures after metal panel 
installation. 

9. Document proceedings, including corrective measures and actions required, and 
furnish copy of record to each participant. 

I. Mockups: Provide mock-ups as specified in Section 014330 - MOCK-UPS, coordinate 
with other trades as required. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, metal composite material panels, and other manufactured 
items so as not to be damaged or deformed. Package metal panels for protection 
during transportation and handling. 

B. Unload, store, and erect metal composite material panels in a manner to prevent 
bending, warping, twisting, and surface damage. 

C. Store metal composite material panels vertically, covered with suitable weathertight 
and ventilated covering. Store metal composite material panels to ensure dryness, with 
positive slope for drainage of water. Do not store metal composite material panels in 
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contact with other materials that might cause staining, denting, or other surface 
damage. 

1. Do not allow storage space to exceed 120 deg F. 

D. Retain strippable protective covering on metal composite material panels during 
installation. 

1.7 PROJECT CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions permit assembly of metal composite material panels to be 
performed according to manufacturers' written instructions and warranty requirements. 

B. Field Measurements: Verify locations of structural members and wall opening 
dimensions by field measurements before metal panel fabrication and indicate 
measurements on Shop Drawings. 

1. Established Dimensions: Where field measurements cannot be made without 
delaying the Work, either establish framing and opening dimensions and proceed 
with fabricating metal panels without field measurements, or allow for field 
trimming of panels. Coordinate wall construction to ensure that actual building 
dimensions, locations of structural members, and openings correspond to 
established dimensions. 

1.8 COORDINATION 

A. Coordinate metal composite material panel installation with rain drainage work, 
flashing, trim, and construction of girts, studs, soffits, and other adjoining work to 
provide a leakproof, secure, and noncorrosive installation. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of metal panel assemblies that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal composite material panels that 
show evidence of deterioration of factory-applied finishes within specified warranty 
period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 
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a. Color fading more than 5 Hunter units when tested according to 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 METAL COMPOSITE MATERIAL WALL PANELS 

A. General: Provide factory-formed and -assembled, metal composite material wall panels 
fabricated from two metal facings that are bonded to a solid, extruded thermoplastic 
core; formed into profile for installation method indicated. Include attachment assembly 
components, panel stiffeners, and accessories required for weathertight system. 

B. Aluminum Composite Material Panels: Formed with 0.020-inch- (0.50-mm-) thick, 
aluminum sheet facings. 

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

a. 3A Composites USA, Inc.; Alucobond Plus (Basis of Design, product 
specific Type III EPD) with exterior route and return systems (rianscreen 
male/female with CI). 

b. Arconic, Inc.; Reynobond FR. 
c. Alpolic Materials, a division of Mitsubishi; Alpolic/pe Alpolic/fr. 
d. Alucoil North America; Alucoil FR. 
e. Firestone Building Products, LLC; UNA-FAB Series 1500, with fire-rated 

core. 

2. Color: Match color for window frames and storefront. 
3. Panel Thickness: 0.157 inch (4 mm). 
4. Building Product Disclosure and Optimization, Environmental Product 

Declarations (EPD): Type III EPD. 
5. Fire-Retardant Core: Noncombustible, with the following surface burning 

characteristics as determined by testing identical products per ASTM E 84 by UL 
or another testing and inspection agency acceptable to authorities having 
jurisdiction. 

a. Flame-Spread Index: 25 or less. 
b. Smoke- Development Index: 450 or less. 

C. Attachment Assembly Components: Formed from extruded aluminum. 

1. Include manufacturer's standard perimeter extrusions, panel stiffeners, panel 
clips and anchor channels. 
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D. Attachment Assembly: Manufacturer's standard rainscreen system. 

2.2 MISCELLANEOUS MATERIALS AND ACCESSORIES 

A. 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) aluminum-zinc-alloy 
coating designation unless otherwise indicated. Provide manufacturer's standard 
sections as required for support and alignment of metal composite material panel 
system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel 
system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal composite material panels unless otherwise indicated. 

C. Flashing, Coping, Parapet Caps, and Trim: Provide flashing and trim formed from 
same material as metal composite material panels as required to seal against weather 
and to provide finished appearance. Locations include, but are not limited to, bases, 
drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, parapet caps, 
soffits, reveals, and fillers. 

1. Provide Alucobond; Axcent matching finish and color as facings of adjacent 
panels, unless otherwise indicated. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide 
exposed fasteners with heads matching color of metal composite material panels by 
means of plastic caps or factory-applied coating. Provide EPDM or PVC sealing 
washers for exposed fasteners. 

E. Panel Sealants: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, 
grade, class, and use classifications required to seal joints in metal composite material 
panels and remain weathertight; and as recommended in writing by metal composite 
material panel manufacturer. 

1. Comply with requirements of Section 079200 - JOINT SEALANTS. 

2.3 RAINSCREEN ATTACHMENT SYSTEM 

A. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches wall 
attachment flange of 7/8 inch, minimum bare metal thickness of 0.0179 inch and depth 
required to fit insulation thickness indicated. 

B. Rainscreen System: Provide system that has been tested in accordance with AAMA 
508 (Pressure Equalized Rain Screen Wall Cladding Test) – Standard Test Method for 
Water Penetration of Exterior Vented Rainscreen Panel System. The test requires a 
minimum airflow of 1 CFM / SF of weather wall area through the vented rainscreen 
system to replicate severe storm and imperfection in air/vapor barrier system. While 
maintaining 1 CFM/SF airflow, the system must be able to pressure equalize and 
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sustain zero pressure difference between the interior and exterior wall cavity without 
any water penetration. 

1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Universe Systems, Division of Universe Corporation. 
b. LYMO Architectural Panel Systems Inc. 
c. POHL Inc. of America. 
d. Centria Architectural Systems. 
e. Metal Sales & Service, Inc. 

2. Rout and return wall panel system with dry joints for rainscreen assembly. 

2.4 FABRICATION 

A. General: Fabricate and finish metal composite material 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. 

1. Factory form panels with sharply cut edges, with no displacement of face sheets 
or protrusion of core material. 

2. Fabricate panels with panel stiffeners, as required to comply with deflection 
limits, attached to back of panels with structural silicone sealant or bond tape. 

3. Dimensional Tolerances: 

a. Length: Plus 0.375 inch. 
b. Width: Plus 0.188 inch. 
c. Thickness: Plus or minus 0.008 inch. 
d. Panel Bow: 0.8 percent maximum of panel length or width. 
e. Squareness: 0.2 inch maximum. 

B. 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. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form 
seams and seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories 
with flat-lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners 
are not allowed on faces of accessories exposed to view. 
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6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended 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. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. Protect mechanical and painted finishes on exposed surfaces from damage by 
applying a strippable, temporary protective covering before shipping. 

D. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in the same piece are not acceptable. Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

E. High-Performance Organic Finish (2-Coat Fluoropolymer Mica Finish System):  AA-
C12C40R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  
conversion coating; Organic Coating:  manufacturer's standard two-coat, thermocured 
system consisting of specially formulated inhibitive primer and fluoropolymer color coat, 
with color coat containing mica and not less than 70 percent polyvinylidene fluoride 
resin by weight, with a minimum total dry film thickness of 1.2 mil).  Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with AAMA 2605 and with 
coating and resin manufacturers' written instructions. 

1. Metallic Color and Gloss:  As selected by Architect from manufacturer's full 
range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal composite material panel supports, and 
other conditions affecting performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other 
structural panel support members and anchorage have been installed within 
alignment tolerances required by metal composite material panel manufacturer. 
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2. Examine wall sheathing to verify that sheathing joints are supported by framing 
or blocking and that installation is within flatness tolerances required by metal 
composite material 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. 

3. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance of work. 

B. Examine roughing-in for components and assemblies penetrating metal composite 
material panels to verify actual locations of penetrations relative to seam locations of 
metal composite material panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel 
support members and anchorages according to ASTM C 754 and metal composite 
material panel manufacturer's written recommendations. 

3.3 METAL COMPOSITE MATERIAL PANEL INSTALLATION 

A. General: Install metal composite material panels according to manufacturer's written 
instructions in orientation, sizes, and locations indicated on Drawings. Install panels 
perpendicular to supports unless otherwise indicated. Anchor metal composite material 
panels and other components of the Work securely in place, with provisions for thermal 
and structural movement. 

1. Field cutting of metal panels is not permitted. 
2. Flash and seal metal composite material panels at perimeter of all openings. 

Fasten with self-tapping screws. Do not begin installation until air- or water-
resistive barriers and flashings that will be concealed by metal composite 
material panels are installed. 

3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal composite material panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports. Stagger panel 

splices and end laps to avoid a four-panel lap splice condition. 
7. Align bottoms of metal composite material panels and fasten with blind rivets, 

bolts, or self-tapping screws. Fasten flashings and trim around openings and 
similar elements with self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners, Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces 
exposed to the exterior; use aluminum or galvanized steel fasteners for surfaces 
exposed to the interior. 
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C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action as recommended in writing by metal composite material 
panel manufacturer. 

D. Attachment Assembly, General: Install attachment assembly required to support metal 
composite material wall panels and to provide a complete weathertight wall system, 
including subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and 
anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-
material joinery, and panel-system joint seals. 

2. Do not begin installation until weather barrier and flashings that will be concealed 
by metal panels are installed. 

E. Rainscreen Installation: Install using manufacturer's standard assembly with vertical 
channel that provides support and secondary drainage assembly, draining at base of 
wall. Notch vertical channel to receive support pins. Install vertical channels supported 
by channel brackets or adjuster angles and at locations, spacings, and with fasteners 
recommended by manufacturer. Attach metal composite material wall panels by 
inserting horizontal support pins into notches in vertical channels and into flanges of 
panels. Leave horizontal and vertical joints with open reveal. 

1. Install wall panels to allow individual panels to be installed and removed without 
disturbing adjacent panels. 

2. Do not apply sealants to joints unless otherwise indicated. 

3.4 ACCESSORY INSTALLATION 

A. Accessories, General: Install accessories with positive anchorage to building and 
weathertight mounting and provide for thermal expansion. Coordinate installation with 
flashings and other components. 

1. Install components required for a complete metal composite material panel 
assembly including trim, copings, corners, seam covers, flashings, sealants, 
gaskets, fillers, closure strips, and similar items. Provide types indicated by metal 
composite material panel manufacturer; or, if not indicated, provide types 
recommended in writing by metal composite material panel manufacturer. 

B. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level as indicated. 
Install work with laps, joints, and seams that will be permanently watertight and 
weather resistant. 

1. Install exposed flashing and trim that is without excessive oil canning, buckling, 
and tool marks and that is true to line and levels indicated, with exposed edges 
folded back to form hems. Install sheet metal flashing and trim to fit substrates 
and to result in waterproof and weather-resistant performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and 
trim. Space movement joints at a maximum of 10 feet (3 m) with no joints allowed 
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within 24 inches (605 mm) of corner or intersection. Where lapped expansion 
provisions cannot be used or would not be sufficiently waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with mastic sealant (concealed within joints). 

3.5 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal composite material wall panel units within 
installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m), non-accumulative, on level, 
plumb, and location lines as indicated, and within 1/8-inch (3-mm) offset of adjoining 
faces and of alignment of matching profiles. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and to prepare test reports. 

B. Water-Spray Test: After installation, test area of assembly as directed by Architect for 
water penetration according to AAMA 501.2. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect completed metal panel installation, including accessories. 

D. Remove and replace metal panels where tests and inspections indicate that they do 
not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

F. Prepare test and inspection reports. 

3.7 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal 
composite material panels are installed, unless otherwise indicated in manufacturer's 
written installation instructions. On completion of metal composite material panel 
installation, clean finished surfaces as recommended by metal composite material 
panel manufacturer. Maintain in a clean condition during construction. 

B. After metal composite material panel installation, clear weep holes and drainage 
channels of obstructions, dirt, and sealant. 

C. Replace metal composite material panels that have been damaged or have 
deteriorated beyond successful repair by finish touchup or similar minor repair 
procedures. 

END OF SECTION 
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SECTION 074646 - FIBER-CEMENT WALL ASSEMBLIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Fiber-cement wall panels. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 054000 - COLD-FORMED METAL FRAMING for secondary support 
framing supporting fiber-cement wall assemblies. 

2. Section 072100 - THERMAL INSULATION for insulation behind fiber-cement 
assemblies. 

3. Section 076200 - SHEET METAL FLASHING AND TRIM for copings, flashings, 
and other sheet metal work not part of fiber-cement wall assemblies. 

4. Section 079200 - JOINT SEALANTS for field-applied sealants not otherwise 
specified in this Section. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Provide fiber-cement wall assemblies that comply with performance 
requirements specified as determined by testing manufacturers' standard assemblies 
similar to those indicated for this Project, by a qualified testing and inspecting agency. 

B. Structural Performance:  Provide fiber-cement wall assemblies capable of withstanding 
the effects of gravity loads and loads and stresses within limits and under conditions 
indicated, based on testing according to ASTM E 1592 and ASTM E 330 as applicable. 

1. Wind Loads:  As required by Code. 
2. Deflection Limits:  Engineer fiber-cement wall assemblies to withstand test 

pressures with deflection no greater than 1/180 of the span and no evidence of 
material failure, structural distress, or permanent deformation exceeding 0.2 
percent of the clear span, at code required loading. 

C. Thermal Movements for Fiber-Cement Wall Assemblies:  Provide fiber-cement wall 
assemblies that allow for noiseless thermal movements resulting from the following 
range in ambient temperatures and that prevent buckling, opening of joints, 
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overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects: 

1. Ambient Temperature Range:  Minus 20 to plus 180 deg F. 

1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each type of fiber-cement wall 
assemblies and accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of fiber-cement wall 
assemblies; details of edge conditions, joints, assembly profiles, corners, anchorages, 
attachment system, trim, flashings, closures, and accessories; and special details.  
Distinguish between factory- and field-assembled work. 

C. Samples for Verification:  For each type of exposed finish required, prepared on 
Samples of size indicated below. 

1. Fiber-Cement Assemblies:  12 inches square.  Include fasteners, closures, and 
other fiber-cement wall assembly accessories.  Include 4-way joint. 

2. Exposed Sealants:  For each type and color of joint sealant required.  Install joint 
sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of fiber-cement wall assemblies adjacent to joint 
sealants. 

D. Qualifications:  Qualifications of professional engineer and qualifications of installer as 
specified. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Mockups: 

1. Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and to set quality standards for fabrication and 
installation. 
a. Build mockups for fiber-cement siding, panels, and soffit including 

accessories. 
1) Size:  48 inches long by 60 inches high. 
2) Include outside corner on one end of mockup and inside corner on 

other end. 
b. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

c. Subject to compliance with requirements, approved mockups may become 
part of the completed Work if undisturbed at time of Substantial 
Completion. 
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C. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the state the project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of fiber-cement assemblies that are similar to those 
indicated for this Project in material, design, and extent. 

D. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 

1. Installer's responsibilities include fabricating and installing fiber-cement wall 
assemblies and providing professional engineering services needed to assume 
engineering responsibility. 

2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 

E. Fabricator Qualifications:  Certified by fiber-cement wall assembly manufacturer to 
fabricate and install manufacturer's wall assembly system. 

F. Source Limitations:  Obtain each type of fiber-cement wall assembly through one 
source from a single manufacturer. 

G. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant 
manufacturers, for testing indicated below, samples of materials that will contact or 
affect joint sealants. 

1. Use manufacturer's standard test methods to determine whether priming and 
other specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

H. Fire-Resistance Ratings:  Where indicated, provide fiber-cement wall assemblies 
identical to those of assemblies tested for fire resistance per ASTM E 119 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. 

I. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01.  Review methods and procedures related to fiber-cement 
wall assemblies including, but not limited to, the following: 

1. Meet with The Owner, Architect, Owner’s insurer if applicable, testing and 
inspecting agency representative, fiber-cement wall assembly Installer, fiber-
cement wall assembly manufacturer's representative, structural-support Installer, 
and installers whose work interfaces with or affects fiber-cement wall assemblies 
including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 
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3. Review methods and procedures related to fiber-cement wall assembly 
installation, including manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including 
alignment between and attachment to structural members. 

5. Review flashings, special details, wall penetrations, openings, and condition of 
other construction that will affect fiber-cement wall assemblies. 

6. Review governing regulations and requirements for insurance, certificates, and 
testing and inspecting if applicable. 

7. Review temporary protection requirements for fiber-cement wall assembly during 
and after installation. 

8. Review fiber-cement wall assembly observation and repair procedures after fiber-
cement wall assembly installation. 

9. Document proceedings, including corrective measures and actions required, and 
furnish copy of record to each participant. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, fiber-cement wall assemblies, and other manufactured 
items so as not to be damaged or deformed.  Package fiber-cement wall assemblies 
for protection during transportation and handling. 

B. Unload, store, and erect fiber-cement wall assemblies in a manner to prevent bending, 
warping, twisting, and surface damage. 

C. Store fiber-cement wall assemblies vertically, covered with suitable weathertight and 
ventilated covering.  Store fiber-cement wall assemblies to ensure dryness, with 
positive slope for drainage of water.  Do not store fiber-cement wall assemblies in 
contact with other materials that might cause staining, denting, or other surface 
damage.  Do not allow storage space to exceed 120 deg F. 

1.7 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit assembly of fiber-cement wall assemblies to be performed 
according to manufacturers' written instructions and warranty requirements. 

B. Field Measurements:  Verify locations of structural members and wall opening 
dimensions by field measurements before fiber-cement wall assembly fabrication and 
indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, either establish framing and opening dimensions and proceed 
with fabricating fiber-cement wall assemblies without field measurements, or 
allow for field trimming of fiber-cement wall assemblies.  Coordinate wall 
construction to ensure that actual building dimensions, locations of structural 
members, and openings correspond to established dimensions. 
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1.8 COORDINATION 

A. Coordinate fiber-cement wall assemblies with rain drainage work, flashing, trim, and 
construction of girts, studs, soffits, and other adjoining work to provide a leakproof, 
secure, and noncorrosive installation. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of fiber-cement wall assemblies that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including rupturing, cracking, or puncturing. 
b. Deterioration of fiber-cement, metals, metal finishes, and other materials 

beyond normal weathering. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace fiber-cement wall assemblies that show evidence of 
deterioration of finishes within specified warranty period. 

1. Finish Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 FIBER-CEMENT PANELS AND TRIM 

A. Fiber-Cement Panels: ASTM C1186, Type A, Grade II, fiber-cement board, 
noncombustible when tested in accordance with ASTM E136; with a flame-spread 
index of 25 or less when tested in accordance with ASTM E84. 

B. Labeling: Provide fiber-cement panels that is tested and labeled in accordance with 
ASTM C1186 by a qualified testing agency acceptable to authorities having jurisdiction. 

C. Nominal Thickness: Not less than 5/8 inch. 

D. Panel Texture: 48-inch-wide sheets with texture, as selected by Architect. 

E. Fiber Cement Panels:   

1. Basis of Design 1: Rieder Oko Skin. 

a. Support system:  Hidden fix, support system provided by manufacturer, 
pre-drilled slats. 

b. Lengths: Custom lengths. 
c. Colors: Three colors as selected from manufacturer’s standard selection. 
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2. Basis of Design 2: Nichiha Illumination Dimension Series, with corner returns. 

a. Support system: 18 GA SmartCI Greengirts (thermally broken) support 
system, 

b. Colors: Three colors as selected from manufacturer’s standard selection. 
c. Provide field cutting as required.  
d. Seal cuts with fiber cement sealer (e.g. DryLock®) or latex paint such as 

Kilz Premium or Kilz Max. 

F. Thickness: Minimum, 7/8 inch 

G. Dimensions: As indicated. 

H. Profile colors: Architect to select from standard colors.  

I. Profile: As indicated. 

2.2 ATTACHMENT SYSTEM 

A. Attachment system: Provide manufacturer’s standard attachment system. 

B. Fasteners:  Provide stainless steel self-drilling fastener with thermal break as 
recommended by manufacturer. 

2.3 ACCESSORIES 

A. Accessories, General: Provide starter strips, edge trim, outside and inside corner caps, 
and other items as recommended by manufacturer for building configuration. 

1. Provide accessories matching color and texture of adjacent siding or panels 
unless otherwise indicated. 

B. Decorative Accessories: Provide fiber-cement decorative accessories as indicated on 
Drawings. 

1. Colors for Decorative Accessories: As selected by Architect from manufacturer's 
full range of industry colors. 

C. Flashing:  Provide stainless-steel flashing complying with Section 076200 - SHEET 
METAL FLASHING AND TRIM at window and door heads and where indicated. 

D. Fasteners: 

1. For fastening fiber-cement, use stainless-steel fasteners. 
2. For fastening to wood, use siding nails or ribbed bugle-head screws of sufficient 

length to penetrate a minimum of 1 inch into substrate. 
3. For fastening to metal, use ribbed bugle-head screws of sufficient length to 

penetrate a minimum of 1/4 inch, or three screw-threads, into substrate. 
4. Staples, small brads, and wire nails will not be accepted. 
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2.4 FABRICATION 

A. General:  Fabricate and finish fiber-cement wall panels and accessories at the factory 
to greatest extent possible, 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. 

B. Sheet Metal Accessories:  Fabricate trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to the 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. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 

3. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories 
with flat-lock seams.  Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints:  Form nonexpansion but movable joints in fiber-cement to 
accommodate elastomeric sealant to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners 
are not allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended by fiber-cement 
wall panel manufacturer. 

a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual"  
or fiber-cement wall panel manufacturer for application but not less than 
thickness of metal being secured. 

2.5 FINISHES, GENERAL 

A. Finish:  As indicated on the Finish Index on the Drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and 
other conditions affecting performance of fiber-cement wall assemblies  and related 
accessories. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

3.3 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to 
products and applications indicated unless more stringent requirements apply. 

1. Do not install damaged components. 
2. Install fasteners no more than 24 inches o.c. 

B. Install joint sealants as specified in Section 079200 "Joint Sealants" and to produce a 
weathertight installation. 

3.4 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace 
with new materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in 
a clean condition during construction. 

END OF SECTION 
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SECTION 075300 - EPDM ROOFING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Adhered membrane roofing system. 
2. Cover board. 
3. Roof insulation. 
4. Substrate Board (thermal barrier). 
5. Vapor retarder. 
6. Flashing for equipment mounted on roofing and roofing penetrations. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood nailers, curbs, and blocking. 
2. Section 076200 - SHEET METAL FLASHING AND TRIM for metal roof 

penetration flashings, flashings, and counterflashings. 
3. Section 079200 - JOINT SEALANTS for sealants. 
4. Division 22 - PLUMBING for roof drains. 
5. Division 23 - HEATING, VENTILATING, AND AIR CONDITIONING for roof curbs 

for HVAC equipment. 

1.3 DEFINITIONS 

A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA 
Roofing and Waterproofing Manual" for definition of terms related to roofing work in this 
Section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide installed roofing membrane and base flashings that remain 
watertight; do not permit the passage of water; and resist specified uplift pressures, 
thermally induced movement, and exposure to weather without failure. 

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure 
when tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 
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2. Impact Resistance: Roofing system shall resist impact damage when tested 
according to ASTM D 3746 or ASTM D 4272.    

B. Material Compatibility:  Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience. 

C. Roofing System Design:  Roofing system shall be designed to withstand loads 
indicated on Drawings, but not less than loads required by Code. 

D. Flashings: Provide base flashings, perimeter flashings, detail flashings and 
component materials that comply with requirements and recommendations in FMG 1-
49 Loss Prevention Data Sheet for Perimeter Flashings; FMG 1-29 Loss Prevention 
Data Sheet for Above Deck Roof Components; NRCA Roofing and Waterproofing 
Manual (Fifth Edition) for Construction Details and SMACNA Architectural Sheet Metal 
Manual (Seventh Edition) for Construction Details, as applicable. 

E. Energy Performance:  Provide roofing system with Solar Reflectance Index (SRI) not 
less than the following when calculated according to ASTM E 1980 based on testing 
identical products by a qualified testing agency: 

1. Low-sloped roof (less than or equal 2:12) - 82 minimum (initial): 64 (3-year aged). 
2. Steep-sloped roof (greater than 2:12) - 39 minimum (initial); 32 (3-year aged). 

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof 
slopes indicated; testing by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roofing system. Include plans, elevations, sections, details, and 
attachments to other Work. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Insulation fastening patterns. 

C. Qualification Data:  From Installer and manufacturer stating that the roof installer is 
acceptable to the manufacturer to install the specified system. 

D. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing 
system complies with requirements specified in "Performance Requirements" Article. 

E. Product Test Reports: For components of roofing system, tests performed by 
manufacturer and witnessed by a qualified testing agency. 

F. Inspection Report:  Copy of roofing system manufacturer's inspection report of 
completed roofing installation. 
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G. Maintenance Data:  For roofing system to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain components for roofing system from or approved by roofing 
system manufacturer. 

B. Roofing Inspector:  Owner may engage a full-time roofing inspector during installation 
of the deck, insulation assembly, membrane, flashing and other appurtenances, and 
when a survey of the roof and roof drains is conducted.  Cooperate with Owner’s 
roofing inspector and allow unlimited access to roofing during construction. 

C. Roofing Signage:  At entry points to roof, provide signage-listing type of roofing system, 
manufacturer, date installed, and holder of the warranty. 

D. Preinstallation Conference:  Conduct conference at Project site.  Comply with 
requirements in Division 01.  Review methods and procedures related to roofing 
system including, but not limited to, the following: 

1. Meet with the Owner, Architect, Owner’s insurer if applicable; testing and 
inspecting agency representative; roofing Installer; roofing system manufacturer's 
representative; deck Installer; and installers whose work interfaces with or affects 
roofing, including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

3. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with 
requirements, including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect roofing 
system. 

7. Review governing regulations and requirements for insurance and certificates if 
applicable. 

8. Review temporary protection requirements for roofing system during and after 
installation. 

9. Review roof observation and repair procedures after roofing installation. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer.  
Protect stored liquid material from direct sunlight. 
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1. Discard and legally dispose of liquid material that cannot be applied within its 
stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by 
sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with 
insulation manufacturer's written instructions for handling, storing, and protecting 
during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid 
permanent deflection of deck. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to manufacturer's 
written instructions and warranty requirements. 

1.9 WARRANTY 

A. Roofing Contractor’s Warranty: The roofing subcontractor shall supply Owner with a 
minimum two-year workmanship warranty for each roof.  In the event any work related 
to the roofing, flashing, or metalwork is found to be defective within two years of 
substantial completion, the roofing contractor shall remove and replace such at no 
additional cost to the Owner.  The roofing subcontractor’s warranty obligation shall run 
directly to the Owner, and a copy the roofing signed warranty shall be sent to the 
roofing system’s manufacturer.  

1. The duration of the Roofing Contractor’s two-year warranty shall run concurrent 
with the roofing system’s manufacturer’s 20-year warranty.  

B. Roofing Systems Manufacturer’s Warranty: The roofing manufacturer shall guarantee 
roof areas to be in a watertight condition, for a period of 20 years, from the date of final 
acceptance of the roofing system. The warranty shall be a 20-year no dollar limit 
(NDL), non-prorated total system labor and material warranty, for wind speed as 
required by Code or as indicated on the Drawings.  Total system warranty shall include 
all roofing materials, related components and accessories including, but not limited to 
the substrate board, vapor retarder, insulation board, cover board, roofing membrane, 
membrane flashings, fasteners, adhesives, metal roof copings, metal roof edges and 
termination metals and roof drain assemblies.  The manufacturer shall repair defects in 
materials and workmanship as promptly after observation as weather and site 
conditions permit. 

PART 2 - PRODUCTS 

2.1 EPDM ROOFING MEMBRANE 

A. EPDM Roofing Membrane:  ASTM D 4637, Type  I, nonreinforced uniform, flexible 
sheet made from EPDM, and as follows: 
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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. Carlisle SynTec Incorporated. 
b. Firestone Building Products Company. 
c. Johns Manville International, Inc. 
d. Mule-Hide Products Co., Inc. 
e. Versico Inc. 

2. Thickness:  60 mils and 80 mils nominal. 
3. Exposed Face Color:  Black. 

2.2 AUXILIARY MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall meet VOC limits of authorities having 
jurisdiction. 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall 
comply with the following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 
b. Gypsum Board and Panel Adhesives: 50 g/L. 
c. Multipurpose Construction Adhesives: 70 g/L. 
d. Fiberglass Adhesives: 80 g/L. 
e. Single-Ply Roof Membrane Adhesives: 250 g/L. 
f. Single-Ply Roof Membrane Sealants: 450 g/L. 
g. Nonmembrane Roof Sealants: 300 g/L. 
h. Sealant Primers for Nonporous Substrates: 250 g/L. 
i. Sealant Primers for Porous Substrates: 775 g/L. 
j. Other Adhesives and Sealants: 250 g/L. 

B. Sheet Flashing:  60-mil-thick EPDM, partially cured or cured, according to application. 

C. Bonding Adhesive:  Manufacturer's standard bonding adhesive. 

D. Seaming Material: Manufacturer's standard synthetic-rubber polymer primer and 3-
inch- wide minimum with cover strip or 6-inch-wide, butyl splice tape with release film. 

E. Lap Sealant:  Manufacturer's standard single-component sealant, color to match 
roofing membrane. 

F. Water Cutoff Mastic:  Manufacturer's standard butyl mastic sealant. 

G. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or 
aluminum bars, approximately 1 by 1/8 inch thick; with anchors. 
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H. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting 
corrosion-resistance provisions in FMG 4470, designed for fastening membrane to 
substrate, and acceptable to membrane roofing system manufacturer. 

I. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, in-seam 
sealants, termination reglets, cover strips, and other accessories. 

2.3 VAPOR RETARDER 

A. Self-Adhering Sheet Vapor Retarder:  ASTM D 1970, minimum 40-mil- thick film 
laminated to layer of rubberized asphalt adhesive; maximum permeance rating of 0.1 
perm; cold-applied, with slip-resisting surface and release paper backing.  Provide 
primer when recommended by vapor-retarder manufacturer. 

2.4 ROOF INSULATION 

A. General:  Provide preformed roof insulation boards that comply with requirements and 
referenced standards, selected from manufacturer's standard sizes and of thicknesses 
indicated. 

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.6-lb/cu. ft. minimum 
density, square edged and acceptable to roofing system manufacturer. 

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. DiversiFoam Products. 
b. Dow Chemical Company. 
c. Pactiv/Greenguard 
d. Owens Corning. 

C. Polyisocyanurate Board Insulation:  ASTM C 1289, Type  II, felt or glass-fiber mat facer 
on both major surfaces. 

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. Atlas Roofing Corporation. 
b. Carlisle SynTec Incorporated. 
c. Firestone Building Products Company. 
d. GAF Materials Corp. 
e. GenFlex Roofing Systems. 
f. Johns Manville International Inc. 

D. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 
inch per 12 inches unless otherwise indicated. 

E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes 
where indicated for sloping to drain.  Fabricate to slopes indicated. 
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2.5 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer 
for intended use and compatible with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting 
corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to 
substrate, and acceptable to roofing system manufacturer. 

C. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive 
formulated to adhere roof insulation to substrate. 

1. Cover Board Adhesive:  Manufacturer’s cold fluid-applied adhesive formulated to 
adhere cover board to insulation substrate. 

D. Cover Board:  Provide the following, as required by roofing manufacturer to comply 
with performance requirements and provide specified warranty. 

1. Cover Board:  ASTM C 1278/C 1278M, cellulosic-fiber reinforced, water-resistant 
gypsum substrate, 1/2 or 5/8 inch thick. 

E. Substrate Board (Thermal Barrier):  ASTM C 1177/C 1177M, glass-mat, water-resistant 
gypsum substrate, Type X, 5/8 inch (16 mm) thick, factory primed. 

2.6 WALKWAYS 

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, solid-rubber, slip-
resisting, surface-textured walkway pads or rolls approximately 3/16 inch thick, and 
acceptable to membrane roofing system manufacturer. 

2.7 ELECTRIC LEAK DETECTION 

A. Testing Source:  

1. Acceptable Sources: Employ electrical conduction methods from one of the 
following, as approved by waterproofing system manufacturer: 

a. Axis Leak Detection. 
b. Detec Systems. 
c. Infrared Analyzers. 

B. Conductive medium for Electronic Leak Detection: Install conductive medium directly 
below the membrane to enable ELD quality control testing.  Placement below the 
coverboard is not acceptable.  Conductive medium must be approved by the 
membrane manufacturer for proper placement directly below the membrane. ELD 
testing must comply with ASTM D7877 and ASTM D8231. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
the following requirements and other conditions affecting performance of roofing 
system: 

1. Verify that roof openings and penetrations are in place and set and braced and 
that roof drains are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck 
at penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck comply with 
requirements in Section 053100 - STEEL DECKING. 

4. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 

5. Verify that concrete substrate is visibly dry and free of moisture.  Test for 
capillary moisture by plastic sheet method according to ASTM D 4263. 

6. Verify that concrete curing compounds that will impair adhesion of roofing 
components to roof deck have been removed. 

7. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions.  Remove 
sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs 
when no work is taking place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent 
water from entering completed sections of roofing system at the end of the workday or 
when rain is forecast.  Remove and discard temporary seals before beginning work on 
adjoining roofing. 

3.3 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof 
slopes with end joints staggered between rows. Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at 
corners, perimeter, and field of roof according to roofing system manufacturers' 
written instructions and as required to comply with performance requirements. 

2. Fasten substrate board to top flanges of steel deck according to 
recommendations in FM Global's "RoofNav" and FM Global Loss Prevention 
Data Sheet 1-29 for specified Windstorm Resistance Classification. 
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3.4 VAPOR-RETARDER INSTALLATION 

A. Self-Adhering Sheet Vapor Retarder:  Prime substrate if required by manufacturer.  
Install self-adhering sheet vapor retarder over area to receive vapor retarder, side, and 
end lapping each sheet a minimum of 3-1/2 inches and 6 inches, respectively.  Seal 
laps by rolling. 

B. Completely seal vapor retarder at side laps, end laps, terminations, obstructions, and 
penetrations to prevent air movement into roofing system. 

3.5 INSULATION AND COVERBOARD INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not 
exposed to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system manufacturer's written instructions for installing 
roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install one or more layers of insulation under area of roofing to achieve required 
thickness. Install 2 or more layers with joints of each succeeding layer staggered from 
joints of previous layer a minimum of 6 inches in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush 
and does not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps 
exceeding 1/4 inch with insulation. 

1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 

G. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck 
using mechanical fasteners specifically designed and sized for fastening specified 
board-type roof insulation to deck type. 

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 
2. For insulation applied in multiple layers, loose-lay first layer and mechanically 

fasten top layer. 

H. Mechanically Fastened Cover Boards:  Install cover boards over insulation with long 
joints in continuous straight lines with end joints staggered between rows.  Offset joints 
of insulation below a minimum of 6 inches in each direction.  Loosely butt cover boards 
together and mechanically fasten to roof deck. 

1. Mechanically fasten cover boards, unless otherwise indicated. 
2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 
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I. Adhered Cover Boards:  Install cover boards over mechanically-fastened insulation 
with long joints in continuous straight lines with end joints staggered between rows.  
Offset joints of insulation below a minimum of 6 inches in each direction.  Adhere cover 
boards to mechanically-fastened insulation in ribbons of bead-applied adhesive or full-
spread adhesive, as required to comply with performance and warranty requirements. 

1. Locations for Adhered Cover Board Installation: Provide under green roof areas 
and elsewhere, where indicated. 

2. Adhere cover boards to resist uplift pressure at corners, perimeter, and field of 
roof. 

3. Adhere cover boards according to requirements in FMG's "Approval Guide" for 
specified Windstorm Resistance Classification. 

3.6 ADHERED ROOFING MEMBRANE INSTALLATION 

A. Install roofing membrane over area to receive roofing according to membrane roofing 
system manufacturer's written instructions.  Unroll roofing membrane and allow to relax 
before installing. 

B. Start installation of roofing membrane in presence of membrane roofing system 
manufacturer's technical personnel. 

C. Accurately align roofing membrane and maintain uniform side and end laps of 
minimum dimensions required by manufacturer.  Stagger end laps. 

D. Bonding Adhesive:  Apply bonding adhesive to substrate and underside of roofing 
membrane at rate required by manufacturer and allow to partially dry before installing 
roofing membrane.  Do not apply bonding adhesive to splice area of roofing 
membrane. 

E. Mechanically or adhesively fasten roofing membrane securely at terminations, 
penetrations, and perimeter of roofing. 

F. Apply roofing membrane with side laps shingled with slope of roof deck where 
possible. 

G. Tape Seam Installation:  Clean and prime both faces of splice areas, apply splice tape, 
and firmly roll side and end laps of overlapping roofing membranes according to 
manufacturer's written instructions to ensure a watertight seam installation.  Apply lap 
sealant and seal exposed edges of roofing membrane terminations. 

H. Repair tears, voids, and lapped seams in roofing that does not meet requirements. 

I. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal 
roofing membrane in place with clamping ring. 

3.7 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates 
according to membrane roofing system manufacturer's written instructions. 
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B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate 
and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of 
overlapping sheets to ensure a watertight seam installation.  Apply lap sealant and seal 
exposed edges of sheet flashing terminations. 

E. Terminate and seal top of sheet flashings. 

3.8 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated.  Adhere walkway 
products to substrate with compatible adhesive according to roofing system 
manufacturer's written instructions. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to perform roof tests and inspections and to prepare test reports.  

B. Manufacturer’s Technical Representative: Engage a qualified manufacturer’s technical 
representative to perform roof tests and inspections and to prepare test reports. 

C. Final Roof Inspection:  Engage roofing system manufacturer's technical personnel to 
inspect roofing installation on completion and submit report to Architect. 

1. Notify Architect and the Owner 48 hours in advance of date and time of 
inspection. 

D. Electronic Leak Detection (ELD): Confirm integrity of installed roofing membrane by 
testing the membrane for holes, open seams and capillary defects that will allow water 
intrusion.  ELD testing is to be performed in accordance with ASTM D7877 and ASTM 
D8231. 

1. ELD testing of conventional roofing requires the addition of a conductive medium.  
The conductive medium must be installed directly below the membrane to enable 
testing.  Placement below the coverboard is not acceptable.   

2. Test 100% of the exposed membrane including horizontals, verticals, transitions 
and details.  ELD testing must be performed in accordance with ASTM D7877 
and ASTM D8231. 

3. Perform ELD just prior to the placement of overburden.  Repeat ELD testing if the 
membrane is left exposed to trade traffic.  

4. Record each day's test results with a written description and photographs of all 
breaches and any corrections made. 

E. Repair or remove and replace components of membrane roofing system where test 
results or inspections indicate that they do not comply with specified requirements. 
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F. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.10 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of 
construction period.  When remaining construction will not affect or endanger roofing, 
inspect roofing for deterioration and damage, describing its nature and extent in a 
written report, with copies to Architect and the Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall membrane roofing system to a 
condition free of damage and deterioration at time of Substantial Completion and 
according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

END OF SECTION 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Sheet metal flashing and trim for the following applications: 

a. Through-wall flashing. 
b. Formed wall flashing and trim. 
c. Formed low-slope roof flashing and trim. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for through-wall flashings in masonry. 
2. Section 061000 - ROUGH CARPENTRY for wood nailers, curbs, and blocking. 
3. Section 074200 - METAL WALL PANELS for factory-formed metal wall panels 

and flashing and trim not part of sheet metal flashing and trim. 
4. Section 075300 - EPDM ROOFING for installing sheet metal flashing and trim 

integral with roofing membrane. 
5. Section 079200 - JOINT SEALANTS for field-applied sheet metal flashing and 

trim sealants. 
6. Section 079500 - EXPANSION CONTROL for manufactured sheet metal 

expansion-joint covers. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Install sheet metal flashing and trim to withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failing, 
rattling, leaking, and fastener disengagement. 

B. Fabricate and install roof edge flashing and copings capable of resisting Wind Zone 
forces required by Code according to recommendations in FMG Loss Prevention Data 
Sheet 1-49. 

C. Thermal Movements:  Provide sheet metal flashing and trim that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, hole elongation, 
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overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result 
of sheet metal and trim thermal movements.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F material 
surfaces. 

D. Water Infiltration:  Provide sheet metal flashing and trim that do not allow water 
infiltration to building interior. 

E. Interface with Other Systems:  

1. Do not proceed with installation of flashing and sheet metal until completion of 
curb and substrate construction, cants, blocking, reglets and other construction 
required to receive flashing.  

2. Coordinate flashing with other Work for correct sequencing of items comprising 
entire membrane or system of roofing or waterproofing and rain drainage.  

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings:  Show layouts of sheet metal flashing and trim, including plans and 
elevations.  Distinguish between shop- and field-assembled work.  Include the 
following: 

1. Identify material, thickness, weight, and finish for each item and location in 
Project. 

2. Details for forming sheet metal flashing and trim, including profiles, shapes, 
seams, and dimensions. 

3. Details for fastening, joining, supporting, and anchoring sheet metal flashing and 
trim, including fasteners, clips, cleats, and attachments to adjoining work. 

4. Details of expansion-joint covers, including showing direction of expansion and 
contraction. 

C. Samples for Verification:  For each type of exposed finish required, prepared on 
Samples of size indicated below: 

1. Sheet Metal Flashing:  12 inches long.  Include fasteners, cleats, clips, closures, 
and other attachments. 

2. Trim:  12 inches long.  Include fasteners and other exposed accessories. 
3. Accessories:  Full-size Sample. 
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1.5 QUALITY ASSURANCE 

A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet 
Metal Manual."  Conform to dimensions and profiles shown unless more stringent 
requirements are indicated. 

B. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1. Meet with the Owner, Architect and Owner’s insurer if applicable, Installer, and 
installers whose work interfaces with or affects sheet metal flashing and trim 
including installers of roofing materials, roof accessories, unit skylights, and roof-
mounted equipment. 

2. Review methods and procedures related to sheet metal flashing and trim. 
3. Examine substrate conditions for compliance with requirements, including 

flatness and attachment to structural members. 
4. Document proceedings, including corrective measures and actions required, and 

furnish copy of record to each participant. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sheet metal flashing materials and fabrications undamaged.  Protect sheet 
metal flashing and trim materials and fabrications during transportation and handling. 

B. Unload, store, and install sheet metal flashing materials and fabrications in a manner to 
prevent bending, warping, twisting, and surface damage. 

C. Stack materials on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Do not store sheet metal flashing and trim materials in contact with 
other materials that might cause staining, denting, or other surface damage. 

1.7 COORDINATION 

A. Coordinate installation of sheet metal flashing and trim with interfacing and adjoining 
construction to provide a leakproof, secure, and noncorrosive installation. 

PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. Aluminum Sheet:  ASTM B 209, Alloy 3003, 3004, 3105, or 5005.  Thickness as 
specified in this Section.  Temper suitable for forming and structural performance 
required, but not less than H14, finished as follows: 

1. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x 
(Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion 
coating; Organic Coating:  manufacturer's standard 2-coat, thermocured system 
consisting of specially formulated inhibitive primer and fluoropolymer color coat, 
with color coat containing not less than 70 percent polyvinylidene fluoride resin 
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by weight).  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions. 

a. Available Products: Sherwin-Williams Coil Coatings; Valspar Fluropon 
Pure; or approved equal. 

1) Building Product Disclosure and Optimization, Material Ingredients: 
Declare product label. 

b. Color and Gloss:  As selected by Architect from manufacturer's full range. 

B. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, with No. 2D dull, cold-rolled 
finish.  Thickness as specified in this Section. 

2.2 UNDERLAYMENT MATERIALS 

A. Felts:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

B. Slip Sheet:  Rosin-sized paper, minimum 3 lb/100 sq. ft. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective 
coatings, separators, sealants, and other miscellaneous items as required for complete 
sheet metal flashing and trim installation. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking 
rivets and bolts, and other suitable fasteners designed to withstand design loads. 

1. Exposed Fasteners:  Heads matching color of sheet metal by means of plastic 
caps or factory-applied coating. 

2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, 
gasketed, with hex washer head. 

3. Blind Fasteners:  High-strength aluminum or stainless-steel rivets. 

C. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, with acid flux of type 
recommended by stainless-steel sheet manufacturer. 

D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound 
sealing tape with release-paper backing.  Provide permanently elastic, nonsag, 
nontoxic, nonstaining tape. 

E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, 
grade, class, and use classifications required to seal joints in sheet metal flashing and 
trim and remain watertight. 

F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including 
riveted joints. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

SHEET METAL FLASHING AND TRIM 
076200 - 5 

G. Isolation Coating:  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, 
compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive 
compound free of asbestos fibers, sulfur components, and other deleterious impurities. 

H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 
application. 

2.4 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated.  Shop fabricate 
items where practicable.  Obtain field measurements for accurate fit before shop 
fabrication. 

B. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and 
metal. 

C. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and 
tool marks and true to line and levels indicated, with exposed edges folded back to 
form hems. 

1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 
Provide 2 in. min. end dams at terminations (riveted and sealed watertight).  

2. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories 
with flat-lock seams.  Tin edges to be seamed, form seams, and solder. 

3. Soldered Seams in Stainless Steel: Prefabricated inside and outside corners and 
2 in. min. end dams at terminations (riveted and soldered watertight).   

D. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA recommendations. 

E. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the 
Work cannot be used, form expansion joints of intermeshing hooked flanges, not less 
than 1 inch deep, filled with elastomeric sealant concealed within joints. 

F. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet 
metal flashing and trim, unless otherwise indicated. 

G. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal. 

1. Thickness:  As recommended by SMACNA's "Architectural Sheet Metal Manual" 
for application but not less than thickness of metal being secured. 
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2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Caps:  Fabricate in minimum 96-inch-
long, but not exceeding 10-foot- long, sections.  Furnish with 6-inch-wide joint cover 
plates. 

1. Joint Style:  Butt, with 12-inch-wide concealed backup plate. 
2. Fabricate from the following material: 

a. Aluminum:  0.050 inch (1.27 mm) thick. 

B. Copings:  Fabricate in minimum 96-inch-long, but not exceeding 10-foot-long, sections.  
Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to 
support edge of external leg and drill elongated holes for fasteners on interior leg.  
Miter corners, seal, and solder or weld watertight. 

1. Joint Style:  Butt, with 12-inch-wide concealed backup plate. 
2. Fabricate copings from the following material: 

a. Aluminum:  0.050 inch (1.27 mm) thick. 

C. Roof and Roof to Wall Transition Expansion-Joint Cover:  Fabricate from the following 
material: 

1. Stainless Steel:  0.025 inch (0.64 mm) thick. 

D. Base Flashing:  Fabricate from the following material: 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 

E. Counterflashing:  Fabricate from the following material: 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 

F. Roof-Penetration Flashing:  Fabricate from the following material: 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 

G. Roof-Drain Flashing:  Fabricate from the following material: 

1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

H. Splash Pans:  Fabricate from the following material: 

1. Stainless Steel:  0.025 inch thick. 

2.6 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing, Typical:  Fabricate continuous flashings in minimum 96-inch-
long, but not exceeding 12 foot long, sections, under copings, at shelf angles, and 
where indicated.  Fabricate discontinuous lintel, sill, and similar flashings to extend 6 
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inches beyond each side of wall openings.  Form with 2-inch-high end dams.  Fabricate 
from the following material: 

1. Stainless Steel:  0.016 inch (0.40 mm) thick. 

2.7 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by 
applying a strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  
Noticeable variations in the same piece are not acceptable.  Variations in appearance 
of other components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions and other conditions affecting performance of work. 

1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 
securely anchored. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work 
securely in place, with provisions for thermal and structural movement.  Use fasteners, 
solder, welding rods, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete sheet metal flashing and trim system. 
Unless otherwise indicated, install sheet metal flashing and trim to comply with 
performance requirements, manufacturer installation instructions, and SMACNA 
“Architectural Sheet Metal Manual”.  Anchor units work of work securely in place by 
methods indicated, providing for thermal expansion of metal units; conceal fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, 
joints and seams that will be permanently watertight and weatherproof. 

1. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
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coating or by other permanent separation as recommended by fabricator or 
manufacturers of dissimilar metals. 

1. Coat side of stainless-steel sheet metal flashing and trim with isolation coating 
where flashing and trim will contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood 
substrates, install a course of felt underlayment and cover with a slip-sheet or 
install a course of polyethylene underlayment. 

3. Bed flanges in thick coat of asphalt roofing cement where required for waterproof 
performance. 

C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, 
and tool marks. 

D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, 
neat seams with minimum exposure of solder, welds, and elastomeric sealant. 

E. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before 
fabricating sheet metal. 

1. Space cleats not more than 12 inches apart.  Anchor each cleat with two 
fasteners. Bend tabs over fasteners. 

F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches 
of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot 
be used or would not be sufficiently watertight, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch deep, filled with elastomeric sealant concealed 
within joints. 

G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 
inches for nails and not less than 3/4 inch for wood screws. 

1. Aluminum:  Use aluminum or stainless steel fasteners. 
2. Stainless Steel:  Use stainless-steel fasteners. 

H. Seal joints with elastomeric sealant as required for watertight construction. 

1. Where sealant-filled joints are used, embed hooked flanges of joint members not 
less than 1 inch into sealant.  Form joints to completely conceal sealant.  When 
ambient temperature at time of installation is moderate, between 40 and 
70 deg F set joint members for 50 percent movement either way.  Adjust setting 
proportionately for installation at higher ambient temperatures.  Do not install 
sealant-type joints at temperatures below 40 deg F. 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 
- JOINT SEALANTS. 
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I. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  
Pretin edges of sheets to be soldered to a width of 1-1/2 inches except where 
pretinned surface would show in finished Work. 

1. Do not solder aluminum sheet. 
2. Stainless-Steel Soldering:  Pretin edges of uncoated sheets to be soldered using 

solder recommended for stainless steel and phosphoric acid flux.  Promptly wash 
off acid flux residue from metal after soldering. 

3. Do not use open-flame torches for soldering.  Heat surfaces to receive solder 
and flow solder into joints.  Fill joints completely.  Completely remove flux and 
spatter from exposed surfaces. 

J. Aluminum Flashing:  Rivet or weld joints in uncoated aluminum where necessary for 
strength. 

3.3 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal roof flashing and trim to comply with performance 
requirements, sheet metal manufacturer's written installation instructions,] and 
SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, set units true to line, and level as indicated.  Install work with laps, joints, and 
seams that will be permanently watertight. 

B. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar 
with top edge flared for elastomeric sealant, extending a minimum of 4 inches (100 
mm) over base flashing.  Install stainless steel draw band and tighten. 

C. Counterflashing:  Coordinate installation of counterflashing with installation of base 
flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  
Extend counterflashing 4 inches over base flashing.  Lap counterflashing joints a 
minimum of 4 inches and bed with elastomeric sealant. 

1. Secure in a waterproof manner by means of snap-in installation and sealant. 

D. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with 
installation of roofing and other items penetrating roof.  Install flashing as follows: 

1. Seal with elastomeric sealant and clamp flashing to pipes penetrating roof except 
for flashing on vent piping. 

3.4 WALL FLASHING INSTALLATION 

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to SMACNA recommendations and as indicated.  Coordinate installation of 
wall flashing with installation of wall-opening components such as windows, doors, and 
louvers. 
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3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing 
and trim are installed.  On completion of installation, clean finished surfaces, including 
removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  
Maintain in a clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have 
deteriorated beyond successful repair by finish touchup or similar minor repair 
procedures. 

END OF SECTION 
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SECTION 077100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Roof-edge drainage systems. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood nailers, curbs, and blocking. 
2. Section 079200 - JOINT SEALANTS for sealants. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Roof specialties shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener 
disengagement due to defective manufacture, fabrication, installation, or other defects 
in construction. 

B. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes to prevent buckling, opening of joints, hole elongation, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result 
of thermal movements.  Base calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F material 
surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint 
locations, keyed details, and attachments to other work.  Distinguish between plant- 
and field-assembled work.  Include the following: 
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1. Details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction. 

2. Pattern of seams and layout of fasteners, cleats, clips, and other attachments. 
3. Details of termination points and assemblies, including fixed points. 
4. Details of special conditions. 

C. Samples for Verification:  For roof-edge drainage systems made from 12-inch lengths 
of full-size components including fasteners, cover joints, accessories, and attachments. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical roof edge, including gutter and downspout approximately 
10 feet long, including supporting construction, seams, attachments, and 
accessories. 

2. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers 
whose work interfaces with or affects roof specialties including installers of 
roofing materials and accessories. 

2. Examine substrate conditions for compliance with requirements, including 
flatness and attachment to structural members. 

3. Review special roof details, roof drainage, and condition of other construction 
that will affect roof specialties. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, 
denting, or other surface damage.  Store roof specialties away from uncured concrete 
and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and 
high humidity, except to extent necessary for the period of roof specialties installation. 

PART 2 - PRODUCTS 

2.1 EXPOSED METALS 

A. Aluminum Sheet:  ASTM B 209, Alloy 3003, 3004, 3105, or 5005.  Thickness as 
specified in this Section.  Temper suitable for forming and structural performance 
required, but not less than H14, finished as follows: 

1. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned 
with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate 
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conversion coating; Organic Coating:  as specified below).  Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

a. Fluoropolymer 3-Coat System:  Manufacturer's standard 3-coat, 
thermocured system consisting of specially formulated inhibitive primer, 
fluoropolymer color coat, and clear fluoropolymer topcoat, with both color 
coat and clear topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight, with a minimum total dry film thickness of 1.5 mil; 
complying with AAMA 2605. 

1) Color:  As selected by Architect from manufacturer's full range. 

2.2 CONCEALED METALS 

A. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and 
other miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and 
designed to meet performance requirements.  Furnish the following unless otherwise 
indicated: 

1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads 
matching color of sheet metal. 

2. Fasteners for Copper Sheet:  Copper, hardware bronze, or passivated 
Series 300 stainless steel. 

3. Fasteners for Zinc-Coated Copper Sheet:  Series 300 stainless steel. 

C. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.4 ROOF-EDGE DRAINAGE SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. ATAS International, Inc. 
2. Berger Building Products, Inc. 
3. Cheney Flashing Company. 
4. Hickman Company, W. P. 
5. Merchant & Evans, Inc. 
6. Metal-Era, Inc. 
7. Metal-Fab Manufacturing, LLC. 
8. MM Systems Corporation. 

B. Gutters:  Manufactured in uniform section lengths not exceeding 12 feet, with matching 
corner units, ends, outlet tubes, and other accessories.  Elevate back edge at least 1 
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inch above front edge.  Furnish flat-stock gutter straps, gutter brackets, expansion 
joints, and expansion-joint covers fabricated from same metal as gutters. 

1. Fabricate from the following exposed metal: 

a. Aluminum:  0.050 inch (1.27 mm) thick. 

2. Gutter Profile: As indicated according to SMACNA's "Architectural Sheet Metal 
Manual." 

3. Corners:  Factory mitered and soldered. 
4. Gutter Supports:  As indicated with finish matching the gutters. 
5. Gutter Accessories:  Bronze wire ball downspout strainer, 

C. Downspouts:  Plain round complete with mitered elbows, manufactured from the 
following exposed metal.  Furnish with metal hangers, from same material as 
downspouts, and anchors. 

1. Aluminum:  0.040 inch (1.02 mm) thick. 

D. Conductor Heads:  Manufactured conductor heads, each with flanged back and 
stiffened top edge and of dimensions and shape indicated, complete with outlet tube 
that nests into upper end of downspout. 

1. Fabricate from the following exposed metal: 

a. Aluminum:  0.040 inch (1.02 mm) thick. 

E. Parapet Scuppers: Manufactured with closure flange trim to exterior, 4-inch- (100-mm-) 
wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or 
tapered strip into field of roof. 

1. Formed Aluminum Sheet:  0.032 inch (0.81 mm) thick. 
2. Size:  As indicated on Drawings. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by 
applying a strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  
Anchor roof specialties securely in place, with provisions for thermal and structural 
movement.  Use fasteners, solder, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-
canning and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  

Verify shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar 
metals from contact with each other or with corrosive substrates by painting contact 
surfaces with bituminous coating or by other permanent separation as recommended 
by manufacturer. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 18 inches of 
corners or intersections unless otherwise shown on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, 
set joint members for 50 percent movement each way.  Adjust setting 
proportionately for installation at higher ambient temperatures. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing 
not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws. 

E. Seal joints as required for watertight construction.  Place sealant to be completely 
concealed in joint.  Do not install sealants at temperatures below 40 deg F  

F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-
tin edges of sheets to be soldered to a width of 1-1/2 inches except reduce pre-tinning 
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where pre-tinned surface would show in completed Work.  Tin edges of uncoated 
copper sheets using solder for copper.  Do not use torches for soldering.  Heat 
surfaces to receive solder and flow solder into joint.  Fill joint completely.  Completely 
remove flux and spatter from exposed surfaces. 

3.3 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General:  Install components to produce a complete roof-edge drainage system 
according to manufacturer's written instructions.  Coordinate installation of roof 
perimeter flashing with installation of roof-edge drainage system. 

B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to 
firmly anchored gutter supports spaced not more than 24 inches apart.  Attach ends 
with rivets and solder to make watertight.  Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated but not exceeding 50 
feet apart.  Install expansion joint caps. 

C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide 
hangers with fasteners designed to hold downspouts securely to walls and 1 inch away 
from walls; locate fasteners at top and bottom and at approximately 60 inches o.c. 

1. Provide elbows at base of downspout to direct water away from building. 

D. Conductor Heads:  Anchor securely to wall with elevation of conductor top edge 1 inch 
below gutter discharge. 

E. Parapet Scuppers: Install scuppers through parapet where indicated. Continuously 
support scupper, set to correct elevation, and seal flanges to interior wall face, over 
cants or tapered edge strips, and under roofing membrane. 

1. Anchor scupper closure trim flange to exterior wall and seal or solder to scupper. 

3.4 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are 
installed.  On completion of installation, clean finished surfaces including removing 
unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain roof 
specialties in a clean condition during construction. 

D. Replace roof specialties that have been damaged or that cannot be successfully 
repaired by finish touchup or similar minor repair procedures. 

END OF SECTION 
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SECTION 077200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Roof hatches and safety rails. 
2. Roof curbs and equipment supports 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for metal vertical ladders, ships' 
ladders, and stairs for access to roof hatches, and from roof to roof. 

2. Section 061000 - ROUGH CARPENTRY for wood cants and wood nailers 
3. Section 076200 - SHEET METAL FLASHING AND TRIM for shop- and field-

fabricated metal flashing and counterflashing, roof expansion-joint covers, and 
miscellaneous sheet metal trim and accessories. 

4. Section 089000 - LOUVERS AND VENTS for elevator vents. 
5. Division 23 - HEATING, VENTILATING, AND AIR CONDITIONING for roof-

mounted ventilators. 
6. Division 26 - ELECTRICAL for power supply and final connections for 

automatically operated heat and smoke vents. 

1.3 SUBMITTALS 

A. Product Data: For each type of roof accessory indicated. Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings: Show fabrication and installation details for roof accessories. Show 
layouts of roof accessories including plans and elevations. Indicate dimensions, 
weights, loadings, required clearances, method of field assembly, and components. 
Include plans, elevations, sections, details, and attachments to other work. 

1.4 QUALITY ASSURANCE 

A. Sheet Metal Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" 
details for fabrication of units, including flanges and cap flashing to coordinate with type 
of roofing indicated. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Pack, handle, and ship roof accessories properly labeled in heavy-duty packaging to 
prevent damage. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify required openings for each type of roof accessory by field 
measurements before fabrication and indicate measurements on Shop Drawings. 

1.7 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base 
flashing and interfacing and adjoining construction to provide a leakproof, weathertight, 
secure, and noncorrosive installation. 

PART 2 - PRODUCTS 

2.1 ROOF HATCHES 

A. Available Products: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. Babcock-Davis; ThermalMAX roof hatch. 
2. Bilco; Thermally Broken Roof Hatch. 

B. Roof Hatches, Thermally Broken Types: Fabricate roof hatches with insulated double-
wall lids and insulated double-wall curb frame with integral deck mounting flange and 
lid frame counterflashing. Fabricate with welded or mechanically fastened and sealed 
corner joints. Provide continuous weathertight perimeter gasketing and equip with 
corrosion-resistant or hot-dip galvanized hardware. 

1. Loads: Fabricate roof hatches to withstand 40-lbf/sq. ft. external and 20-lbf/sq. ft. 
internal loads. 

2. Type and Size: Lid type and size as indicated on Drawings. 
3. Curb and Lid Material: Galvanized steel or aluminum sheet, 0.079 inch thick. 
4. Insulation: Manufacturer's standard board insulation, R-18 min. 
5. Curb: Fabricate units to minimum height of 12 inches. 
6. Thermal Break: Fabricate with thermal break between interior and exterior 

surfaces. 
7. Hardware: Galvanized steel spring latch with turn handles, butt- or pintle-type 

hinge system, and padlock hasps inside and outside. 
8. Ladder Safety Post: Manufacturer's standard ladder safety post. Post to lock in 

place on full extension. Provide release mechanism to return post to closed 
position.  

C. Safety Railing System: Roof-hatch manufacturer's standard system including rails, 
clamps, fasteners, safety barrier at railing opening, and accessories required for a 
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complete installation; attached to roof hatch and complying with 29 CFR 1910.23 
requirements and authorities having jurisdiction. 

1. Height: 42 inches above finished roof deck. 
2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches in diameter or galvanized-

steel tube, 1-5/8 inches in diameter. 
3. Flat Bar: Galvanized steel, 2 inches high by 3/8 inch thick. 
4. Maximum Opening Size: System constructed to prevent passage of a sphere 21 

inches in diameter. 
5. Chain Passway Barrier: Galvanized proof coil chain with quick link on fixed end. 
6. Self-Latching Gate: Fabricated of same materials and rail spacing as safety 

railing system. Provide manufacturer's standard hinges and self-latching 
mechanism. 

7. Post and Rail Tops and Ends: Weather resistant, closed or plugged with 
prefabricated end fittings. 

8. Provide weep holes or another means to drain entrapped water in hollow 
sections of handrail and railing members. 

9. Fabricate joints exposed to weather to be watertight. 
10. Fasteners: Manufacturer's standard, finished to match railing system. 
11. Finish: Manufacturer's standard. 

2.2 ROOF CURBS AND EQUIPMENT SUPPORTS 

A. Roof Curbs/Equipment Supports: Internally reinforced roof-curb units capable of 
supporting superimposed live and dead loads, including equipment loads and other 
construction indicated on Drawings, bearing continuously on roof structure, and 
capable of meeting performance requirements; with welded or mechanically-fastened 
and sealed corner joints, stepped integral metal cant raised the thickness of roof 
insulation, and integrally formed deck-mounting flange at perimeter bottom. 

1. Size: Coordinate dimensions with roughing-in information or Shop Drawings of 
equipment to be supported. 

2. Material: Galvanized steel sheet, 0.0747-inch thick, galvanized structural steel; 
factory primed and prepared for painting with fully welded corner joints. 

3. Construction: 

a. Profile:  Manufacturer's standard compatible with roofing system. On ribbed 
or fluted metal roofs, form deck-mounting flange at perimeter bottom to 
conform to roof profile.  

b. Provide self-flashing units with straight-wall cants and base profile 
coordinated with roof insulation thickness and roof deck slope. 

c. Fabricate curbs to minimum height of 14 inches above roofing surface, 
unless otherwise in HVAC specification requirements. 

d. Top Surface: Level top of curb, with roof slope accommodated by sloping 
deck-mounting flange.  

e. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with 
perimeter curb height tapered to accommodate roof slope so that top 
surface of perimeter curb is level. Equip unit with water diverter or cricket 
on side that obstructs water flow.  
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f. Insulation: Factory-insulated with manufacturer’s standard rigid or semi-
rigid insulation, 1-1/2-inch- (38-mm-) thick, 3 lb. density, glass-fiber 
insulation.  

g. Liner: Same material as curb, of manufacturer's standard thickness and 
finish.  

h. Nailer: Factory-installed, preservative-treated wood nailer along top flange 
of curb, continuous around curb perimeter. 

i. Platform Cap: Where portion of roof curb is not covered by equipment, 
provide weathertight platform cap formed from 3/4-inch (19-mm) thick 
plywood covered with metal sheet of same type, thickness, and finish as 
required for curb.  

j. Metal Counterflashing: Manufacturer's standard, removable, fabricated of 
same metal and finish as curb. 

2.3 MISCELLANEOUS MATERIALS 

A. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 
aboveground use, complying with AWPA C2; not less than 1-1/2 inches thick. 

B. Isolation Coating:  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, 
compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive 
compound free of asbestos fibers, sulfur components, and other deleterious impurities. 

C. Fasteners: Same metal as metals being fastened, or nonmagnetic stainless steel or 
other noncorrosive metal as recommended by roof accessory manufacturer. Match 
finish of exposed fasteners with finish of material being fastened. Provide 
nonremovable fastener heads to exterior exposed fasteners. 

D. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, or 
PVC; or flat design of foam rubber, sponge neoprene, or cork. 

E. Elastomeric Sealant: ASTM C 920, polyurethane sealant; of type, grade, class, and 
use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of work. 

1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 
securely anchored and is ready to receive roof accessories. 

2. Verify dimensions of roof openings for roof accessories. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General: Install roof accessories according to manufacturer's written instructions. 
Anchor roof accessories securely in place and capable of resisting forces specified. 
Use fasteners, separators, sealants, and other miscellaneous items as required for 
completing roof accessory installation. Install roof accessories to resist exposure to 
weather without failing, rattling, leaking, and fastener disengagement. 

B. Install roof accessories to fit substrates and to result in watertight performance. 

C. Metal Protection: Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum roof accessories with isolation 
coating where in contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment: Where installing exposed-to-view components of roof accessories 
directly on cementitious or wood substrates, install a course of felt underlayment 
and cover with a slip-sheet, or install a course of polyethylene underlayment. 

3. Bed flanges in thick coat of asphalt roofing cement where required by roof 
accessory manufacturers for waterproof performance. 

D. Install roof accessories level, plumb, true to line and elevation, and without warping, 
jogs in alignment, excessive oil canning, buckling, or tool marks. 

E. Roof Hatch Installation: 

1. Check roof hatch for proper operation. Adjust operating mechanism as required. 
Clean and lubricate joints and hardware. 

2. Attach safety railing system to roof hatch curb. 
3. Attach ladder safety post according to manufacturer's written instructions. 

F. Seal joints with elastomeric sealant as required by manufacturer of roof accessories. 

3.3 TOUCH UP 

A. Touch up factory-primed surfaces with compatible primer ready for field painting in 
accordance with Section 099000 - PAINTING AND COATING. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

END OF SECTION 
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SECTION 077600 - PEDESTAL-MOUNTED PAVER SYSTEM 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Pedestal-mounted paver system at plazas and roofs. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 071300 - SELF-ADHERING SHEET WATERPROOFING for substrates. 
2. Section 075300 - EPDM ROOFING for substrates. 

1.3 SUBMITTALS 

A. Product Data:  For each type of material. 

B. Setting Drawings:  Show layout, sizes, sections, profiles, and joint details of concrete 
pavers with paver support assemblies. 

C. Samples:  For each type of products. 

1. Concrete roof paver, full sized, in each color and texture required. 
2. Paver pedestal assembly. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of unit paver and pedestal assembly from single 
source with resources to provide materials and products of consistent quality in 
appearance and physical properties. 

B. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location.  If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied. 
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B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  
Do not use cementitious materials that have become damp. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Apply paving system within the range of ambient and 
substrate temperatures recommended by manufacturer.  Do not apply paving system 
to a damp or wet or frozen substrate, or when temperature is below 0 deg F. 

1.7 WARRANTY 

A. Special Manufacturer's Warranty:  Written warranty, signed by paving system 
manufacturer agreeing to repair or replace paving systems that do not comply with the 
following requirements: 

1. Warranty pavers will not dish or warp and will not crack, split, or disintegrate in 
freeze-thaw conditions. 

2. Warranty includes removing and reinstalling pedestals, and pavers on plaza 
decks. 

3. Warranty Period:  Five years after date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PAVERS 

A. Concrete Pavers:  Heavyweight, hydraulically pressed, concrete units, square edged, 
manufactured for use as plaza deck pavers; minimum compressive strength 7500 psi 
ASTM C 140; absorption not greater than 5 percent, ASTM C 140; no breakage and 
maximum 1 percent mass loss when tested for freeze-thaw resistance, ASTM C 67; 
and as follows: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Hanover Architectural Products, Inc. 
b. Hastings Pavement Co., Inc. 
c. Roofblok, Ltd. 
d. Wausau Tile, Inc.; Terra-Paving Div. 
e. Westile Roofing Products. 

2. Basis of Design: Wausau Tile, Inc.; Terra-Pavers. 
3. Size:  Manufacture standard paver sizes to dimensional tolerances of plus or 

minus 1/16 inch in length, height, and thickness. 
4. Colors and Textures:  As selected by Architect from manufacturer's full range. 
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2.2 PEDESTAL SYSTEMS 

A. Paver Supports:  Paver manufacturer's standard SBR rubber, HDPE, or polyurethane 
paver support assembly, including adjustable or stackable pedestals, shims, and 
spacer tabs for joint spacing of 1/8 to 3/16 inch, and designed to be filled with concrete 
mix after adjustment. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Bison Innovative Products; Versadjust Deck Pedestals. 
b. Wausau Tile, Inc.; Terr-Adjust Paver Pedestals. 

B. Concrete Fill for Paver Supports:  ASTM C 387 factory-blended dry concrete mix for 
filling the paver pedestal cavity. 

1. Basis of Design: Wausau Tile, Inc.; Terra-System One Mix. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance. 

1. Verify that roofing and waterproofing substrates are complete, have passed field 
quality control testing, and are ready to receive paver system by waterproofing 
manufacturer. 

2. Verify that substrate is visibly dry and free of moisture.  Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

3. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PAVER INSTALLATION 

A. Pavers over Roofing and Waterproofing:  Exercise care in placing pavers and setting 
materials over roofing and waterproofing so roofing and waterproofing is not punctured 
or otherwise damaged.  Take no action which may void existing roofing and 
waterproofing warranties. 

B. Install pavers and paver supports in locations indicated according to manufacturer's 
written instructions. 

C. Accurately install adjustable height pedestals and other accessories to elevations 
required.  Adjust for final level and slope with shims. 

1. Fill pedestal cavity with concrete mix. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

PEDESTAL-MOUNTED PAVER SYSTEM 
077600 - 4 

D. Loosely lay pavers on pedestals, maintaining a uniform open joint width.  Tightly seat 
pavers against spacers to eliminate lateral movement or drift of paving assembly.  
Align joint patterns parallel in each direction. 

1. Lay out pavers to avoid less-than-half-width pavers at perimeter or other 
terminations. 

2. Do not use pavers with chips, cracks, voids, discolorations, or other defects that 
might be visible or cause staining in finished work. 

3. Mix pavers from several pallets or cubes, as they are placed, to produce uniform 
blend of colors and textures. 

4. Joints Between Pavers:  1/8 or 3/16 inches, as indicated on Drawings. 
5. Scribe and cut pavers at curved exterior wall locations and elsewhere as 

indicated. 

E. Install pavers to not vary more than 1/16 inch in elevation between adjacent pavers or 
more than 1/16 inch from surface plane elevation of individual paver. 

F. Maintain tolerances of paving installation within 1/4 inch in 10 feet of surface plane in 
any direction. 

3.3 REPAIRING AND CLEANING 

A. Remove and replace pavers that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units.  Provide new units to match adjoining 
units and install in same manner as original units, with no evidence of replacement. 

B. Clean stains and soiling from exposed paver surfaces, wash and scrub clean. 

END OF SECTION 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

WALL CLADDING SUPPORT SYSTEM 
077700 - 1 

SECTION 077700 - WALL CLADDING SUPPORT SYSTEM 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Non-combustible thermally-broken continuous insulation and cladding support 
system at exterior. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 054000 – COLD-FORMED METAL FRAMING for exterior wall framing. 
2. Section 072100 - THERMAL INSULATION for insulation. 
3. Section 074646 – FIBER CEMENT WALL ASSEMBLIES for exterior cladding. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design support system and framing, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Provide support system and framing capable of withstanding 
design loads within limits and under conditions indicated. 

1. Design Loads:  As required by code and not less than indicated on the Structural 
Drawings. 

1.4 SUBMITTALS 

A. Product Data:  For each product. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types; and fastening 
and anchorage details, including mechanical fasteners.  Show opening framing, 
supplemental framing, strapping, bracing, bridging, splices, accessories, connection 
details, and attachment to adjoining work. 
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C. Delegated-Design Submittal:  For framing 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. Qualification Data:  For professional engineer. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of framing that are similar to those indicated for this 
Project in material, design, and extent. 

C. Mock-Up:  Provide labor and materials for mock-ups specified in Section 014000 – 
QUALITY REQUIREMENTS. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

PART 2 - PRODUCTS 

2.1 COMPOSITE FRAMING SUPPORT 

A. Non-Combustible, Thermally Broken Continuous Insulation and Cladding Support 
System:  Coordinated with exterior insulation, engineered to support exterior cladding 
dead loads and project specific wind loads, and without thru-insulation thermal bridging 
other than brackets and/or fasteners.  Acceptable systems are limited to the following: 

1. Stand-Off PV Bracket by ExoTec Mfg.  
2. KnightWall MFI-System. 
3. Alpha VCI or HCI Sub-Framing System by ECO Cladding. 

2.2 ACCESSORIES 

A. Fasteners:  Corrosion-resistant, self-tapping and self-drilling screws, bolts, nuts, and 
other fasteners as recommended by panel support system manufacturer for project 
application. 

B. Sealants:  Provide sealants as recommended by exterior wall panel manufacturer for 
openings within wall panels and perimeter conditions.  

1. Refer to Section 079200 – JOINT SEALANTS for requirements. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas of this work, and project conditions with installer present for 
compliance with requirements for installation tolerances, substrates, wall panel support 
conditions, and other conditions affecting performance of this Work. 

B. Examine structural wall framing to ensure that angles, channels, studs, and other 
structural support members have been installed within alignment tolerances required 
by continuous insulation wall panel support system manufacturer. 

C. Verify that water resistive barrier has been installed over exterior sheathing to control 
air infiltration or water penetration as indicated for project. 

D. Examine rough-in for components and systems penetrating wall panel support system 
to coordinate actual locations of penetrations relative to exterior wall panel joint 
locations prior to installation. 

E. Proceed with installation only after exterior walls have been properly prepared and 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation.  Prepare surfaces using the methods 
recommended by the manufacturer for achieving the best result for the substrate under 
the project conditions. 

3.3 INSTALLATION, GENERAL 

A. Install wall panel support system in accordance with manufacturer's installation 
instructions, approved submittals, and in proper relationship to adjacent construction. 

B. Install wall panel support system in compliance with exterior wall panel orientation, 
sizes, and locations as indicated on Drawings. 

3.4 TOLERANCES 

A. Shim and align wall panel units with installed tolerances of 1/4 inch in 20 feet, non-
cumulative, on level, plumb, and location lines as indicated. 

3.5 PROTECTION 

A. Protect installed products from damage until date of Substantial Completion. 

END OF SECTION 
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SECTION 078100 - APPLIED FIREPROOFING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Standard Durability sprayed fire-resistive materials for concealed spaces not 
exposed to view or weather, non-high-rise construction. 

2. Exposed thin-film mastic and intumescent fire-resistive coatings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for concrete protecting structural 
steel. 

2. Section 042000 - UNIT MASONRY for masonry protecting structural steel. 
3. Section 051200 - STRUCTURAL STEEL FRAMING for surface conditions 

required for structural steel receiving sprayed fire-resistive materials. 
4. Section 078410 - PENETRATION FIRESTOPPING for firestopping and firesafing 

insulation. 
5. Section 092110 - GYPSUM BOARD ASSEMBLIES for fire-resistance-rated 

assemblies. 
6. Section 092120 - GYPSUM BOARD SHAFT-WALL ASSEMBLIES for fire-

resistance-rated assemblies. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Structural framing plans indicating the following: 

1. Locations and types of surface preparations required before applying sprayed 
fire-resistive material. 

2. Extent of sprayed fire-resistive material for each construction and fire-resistance 
rating, including the following: 

a. Applicable fire-resistance design designations of a qualified testing and 
inspecting agency acceptable to authorities having jurisdiction. 
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b. Minimum thicknesses needed to achieve required fire-resistance ratings of 
structural components and assemblies. 

3. Treatment of sprayed fire-resistive material after application. 

C. Samples for Verification: For each type of colored, exposed sprayed fire-resistive 
material, two Samples, each 4 inches square, of each color, texture, and material 
formulation to be applied. Where finishes involve normal color and texture variations, 
include Sample sets showing the full range of variations expected. 

D. Qualification Data: For Installer, manufacturer, and testing agency. 

E. Compatibility and Adhesion Test Reports: From sprayed fire-resistive material 
manufacturer indicating the following: 

1. Materials have been tested for bond with substrates. 
2. Materials have been verified by sprayed fire-resistive material manufacturer to be 

compatible with substrate primers and coatings. 
3. Interpretation of test results and written recommendations for primers and 

substrate preparation needed for adhesion. 

F. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for proposed sprayed fire-resistive materials. 

1. Engineering Evaluation: Provide engineering evaluation of modification of 
submitted fire-resistance design, if required to comply with required fire-test-
response characteristics, specified under Quality Assurance Article herein. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by 
sprayed fire-resistive material manufacturer as experienced and with sufficient trained 
staff to install manufacturer's products according to specified requirements. A 
manufacturer's willingness to sell its sprayed fire-resistive materials to Contractor or to 
an installer engaged by Contractor does not in itself confer qualification on the buyer. 

B. Testing Agency Qualifications: An independent approved testing agency, acceptable to 
authorities having jurisdiction, with the experience and capability to conduct the testing 
indicated, as documented in accordance with local State Building Code. 

C. Source Limitations: Obtain sprayed fire-resistive materials through one source from a 
single manufacturer for each type of material. 

D. Sprayed Fire-Resistive Materials Testing: By an approved testing and inspecting 
agency engaged by Contractor or manufacturer to test for compliance with specified 
requirements for performance and test methods. 

1. Sprayed fire-resistive materials are randomly selected for testing from bags 
bearing the applicable classification marking of UL or another testing and 
inspecting agency acceptable to authorities having jurisdiction. 
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2. Testing is performed on specimens of sprayed fire-resistive materials that comply 
with laboratory testing requirements specified in Part 2 and are otherwise 
identical to installed fire-resistive materials, including application of accelerant, 
sealers, topcoats, tamping, troweling, rolling, and water overspray, if any of these 
are used in final application. 

3. Testing is performed on specimens whose application the independent testing 
and inspecting agency witnessed during preparation and conditioning. Include in 
test reports a full description of preparation and conditioning of laboratory test 
specimens. 

E. Compatibility and Adhesion Testing: Engage a qualified testing and inspecting agency 
to test for compliance with requirements for specified performance and test methods. 

1. Test for bond per ASTM E 736 and requirements in UL's "Fire Resistance 
Directory" for coating materials. Provide bond strength indicated in referenced 
fire-resistance design, but not less than minimum specified in Part 2. 

2. Verify that manufacturer, through its own laboratory testing or field experience, 
has not found primers or coatings to be incompatible with sprayed fire-resistive 
material. 

F. Fire-Test-Response Characteristics: Provide sprayed fire-resistive materials with the 
fire-test-response characteristics indicated, as determined by testing identical products 
per test method indicated below by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction. Identify bags containing sprayed fire-
resistive materials with appropriate markings of applicable testing and inspecting 
agency. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire 
Resistance Directory" or from the listings of another testing and inspecting 
agency acceptable to authorities having jurisdiction, for sprayed fire-resistive 
material serving as direct-applied protection tested per ASTM E 119. 

a. As required by Code, the individual beam and joist must match the 
assembly rating ratings. 

2. Surface-Burning Characteristics: ASTM E 84, limits in accordance with applicable 
local Building Code. 

G. Provide products containing no detectable asbestos as determined according to the 
method specified in 40 CFR 763, Subpart E, Appendix E, Section 1, "Polarized Light 
Microscopy." 

H. Code-Required Inspections: Notify Architect and Owner’s independent testing agency 
a minimum of 72 hours prior to commencing work of this Section, for Code-required 
special inspections. 

I. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 01. Review methods and procedures related to sprayed fire-
resistive materials including, but not limited to, the following: 
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1. Review and finalize construction schedule and verify sequencing and 
coordination requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to Project site in original, unopened packages with intact and legible 
manufacturers' labels identifying product and manufacturer, date of manufacture, shelf 
life if applicable, and fire-resistance ratings applicable to Project. 

B. Use materials with limited shelf life within period indicated. Remove from Project site 
and discard materials whose shelf life has expired. 

C. Store materials inside, under cover, aboveground, and kept dry until ready for use. 
Remove from Project site and discard wet or deteriorated materials. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not apply sprayed fire-resistive material when ambient 
or substrate temperature is 40 deg F or lower unless temporary protection and heat is 
provided to maintain temperature at or above this level for 24 hours before, during, and 
for 24 hours after product application. 

B. Ventilation: Ventilate building spaces during and after application of sprayed fire-
resistive material. Use natural means or, if they are inadequate, forced-air circulation 
until fire-resistive material dries thoroughly. Comply with manufacturer’s recommended 
ventilation procedures. 

1.7 COORDINATION 

A. Sequence and coordinate application of sprayed fire-resistive materials with other 
related work specified in other Sections to comply with the following requirements: 

1. Provide temporary enclosure as required to confine spraying operations and 
protect the environment. 

2. Provide temporary enclosures for applications to prevent deterioration of fire-
resistive material due to exposure to weather and to unfavorable ambient 
conditions for humidity, temperature, and ventilation. 

3. Avoid unnecessary exposure of fire-resistive material to abrasion and other 
damage likely to occur during construction operations subsequent to its 
application. 

4. Do not apply fire-resistive material to metal roof deck substrates until concrete 
topping, if any, has been completed. For metal roof decks without concrete 
topping, do not apply fire-resistive material to metal roof deck substrates until 
roofing has been completed; prohibit roof traffic during application and drying of 
fire-resistive material. 

5. Do not apply fire-resistive material to metal floor deck substrates until concrete 
topping has been completed. 

6. Except for thin-film intumescent fireproofing, do not begin applying fire-resistive 
material until clips, hangers, supports, sleeves, and other items penetrating fire 
protection are in place. 
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7. Defer installing ducts, piping, and other items that would interfere with applying 
fire-resistive material until application of fire protection is completed. 

8. Do not install enclosing or concealing construction until after fire-resistive 
material has been applied, inspected, and tested and corrections have been 
made to defective applications. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form, signed by Contractor and by Installer, 
in which manufacturer agrees to repair or replace sprayed fire-resistive materials that 
fail in materials or workmanship within specified warranty period. Failures include, but 
are not limited to, the following: 

1. Cracking, flaking, spalling, or eroding in excess of specified requirements; 
peeling; or delaminating of sprayed fire-resistive materials from substrates. 

2. Not covered under the warranty are failures due to damage by occupants and the 
Owner's maintenance personnel, exposure to environmental conditions other 
than those investigated and approved during fire-response testing, and other 
causes not reasonably foreseeable under conditions of normal use. 

B. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content: Products shall comply with VOC content limits of authorities having 
jurisdiction and the following VOC limits when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24): 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints and Coatings: 150 g/L. 
3. Primers, Sealers, and Undercoaters: 200 g/L. 
4. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L. 

B. Low-Emitting Materials: Fireproofing used within the weatherproofing system 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 STANDARD DURABILITY SPRAYED FIRE-RESISTIVE MATERIALS 

A. General: For standard density sprayed fire-resistive materials for concealed spaces not 
exposed to view or weather, non-high-rise construction, provide manufacturer's 
standard products complying with requirements indicated for material composition and 
physical properties representative of installed products. 
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1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Carboline Company, subsidiary of RPM International, Fireproofing 
Products Div.; AD Southwest Fireproofing Type 5GP. 

b. GCP Applied Technologies (formerly W.R. Grace); Monokote Type MK-
6/HY. 

c. Isolatek International, Cafco Products; Cafco 300. 

B. Material Composition: Cementitious sprayed fire-resistive material consisting of factory-
mixed, dry formulation of portland cement binders and lightweight mineral or synthetic 
aggregates mixed with water at Project site to form a slurry or mortar for conveyance 
and application, per ASTM E 1513. 

C. Physical Properties: Minimum values, unless otherwise indicated, or higher values 
required to attain designated fire-resistance ratings, measured per standard test 
methods referenced with each property as follows: 

1. Dry Density: 15 lb/cu. ft. for average and individual densities regardless of 
density indicated in referenced fire-resistance design, or greater if required to 
attain fire-resistance ratings indicated, per ASTM E 605 or AWCI Technical 
Manual 12-A, Section 5.4.5, "Displacement Method." 

2. Thickness: Provide minimum average thickness required for fire-resistance 
design indicated according to the following criteria, but not less than 0.375 inch, 
per ASTM E 605: 

a. Where the referenced fire-resistance design lists a thickness of 1 inch or 
greater, the minimum allowable individual thickness of sprayed fire-
resistive material is the design thickness minus 0.25 inch. 

b. Where the referenced fire-resistance design lists a thickness of less than 1 
inch but more than 0.375 inch, the minimum allowable individual thickness 
of sprayed fire-resistive material is the greater of 0.375 inch or 75 percent 
of the design thickness. 

c. No reduction in average thickness is permitted for those fire-resistance 
designs whose fire-resistance ratings were established at densities of less 
than 15 lb/cu. ft. 

3. Bond Strength: 150 lbf/sq. ft. minimum per ASTM E 736 under the following 
conditions: 

a. Field test sprayed fire-resistive material that is applied to flanges of wide-
flange, structural-steel members on surfaces matching those that will exist 
for remainder of steel receiving fire-resistive material. 

b. If surfaces of structural steel receiving sprayed fire-resistive material are 
primed or otherwise painted for coating materials, perform series of bond 
tests in accordance with ASTM E736 while using criteria of acceptance in 
UL's "Fire Resistance Directory."  

c. Minimum thickness of sprayed fire-resistive material tested in laboratory 
shall be 0.75 inch. 
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4. Compressive Strength: Minimum 1200 psf as determined in the laboratory per 
ASTM E 761. Minimum thickness of sprayed fire-resistive material tested shall be 
0.75 inch and minimum dry density shall be as specified, but not less than 15 
lb/cu. ft. 

5. Corrosion Resistance: No evidence of corrosion per ASTM E 937. 
6. Deflection: No cracking, spalling, or delamination per ASTM E 759. 
7. Effect of Impact on Bonding: No cracking, spalling, or delamination per 

ASTM E 760. 
8. Air Erosion: Maximum weight loss of 0.025 g/sq. ft. in 24 hours per ASTM E 859. 

For laboratory tests, minimum thickness of sprayed fire-resistive material is 0.75 
inch maximum dry density is 15 lb/cu. ft. test specimens are not prepurged by 
mechanically induced air velocities, and tests are terminated after 24 hours. 

9. Fungal Resistance: No observed growth on specimens per ASTM G 21. 

2.3 EXPOSED THIN-FILM MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS 
(MIFRC) 

A. Conditioned Interior Space Conditions: Coatings limited to interior climate controlled 
spaces having no exposure to condensation, and where the relative humidity and 
temperature are controlled according to the manufacturers recommendations or to not 
more than 75 percent, which ever is less, during the application and curing of the 
coating, the construction and the occupancy of the building. 

1. Isolatek International Corp., Cafco Products; Cafco SprayFilm WB 4 with topcoat. 
2. Carboline.: Thermo-Sorb VOC without topcoat. 
3. Sherwin Williams; Firetex FX5120 without topcoat. 

B. Interior General Use Conditions: Coatings limited to interior service where protection of 
the coating during application and curing, the construction and the occupancy of the 
building are as recommended by the product manufacturer for the specific application. 

1. Carboline; Firefilm III. 
2. Carboline; Thermo-Sorb VOC. 
3. Isolatek Internaiontal Corp., Cafco Products; Cafco SprayFilm WB-5. 

C. Exterior Use Conditions: Coatings for exterior use or interior use where exterior 
environmental conditions exist. 

1. Isolatek International Corp., Cafco Products; Cafco SprayFilm-WB 4 with 
Topseal. 

2. International Paint, LLC; Interchar 212 with topcoat. 
3. Carboline.; Thermo-Lag E100 with topcoat. 

D. Thin-Film Mastic and Intumescent Fire-Resistive Coating: Factory-mixed formulation. 

1. Approved by manufacturer and authorities having jurisdiction for interior or 
exterior use. 

2. Multicomponent system consisting of primer, intumescent base coat and topcoat. 
3. Systems shall comply with applicable VOC requirements and meet OTC 

emission regulations. 
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E. Color and Gloss: As indicated by manufacturer's designations. 

2.4 AUXILIARY FIRE-RESISTIVE MATERIALS 

A. General: Provide auxiliary fire-resistive materials that are compatible with sprayed fire-
resistive materials and substrates and are approved by UL or another testing and 
inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance 
designs indicated. 

B. Substrate Primers: For use on each substrate and with each sprayed fire-resistive 
product, provide primer that complies with one or more of the following requirements: 

1. Primer's bond strength complies with requirements specified in UL's "Fire 
Resistance Directory," for coating materials based on a series of bond tests per 
ASTM E 736. 

2. Primer is identical to those used in assemblies tested for fire-test-response 
characteristics of sprayed fire-resistive material per ASTM E 119 by UL or 
another testing and inspecting agency acceptable to authorities having 
jurisdiction. 

C. Adhesive for Bonding Fire-Resistive Material: Product approved by manufacturer of 
sprayed fire-resistive material. 

D. Metal Lath: Expanded metal lath fabricated from material of weight, configuration, and 
finish required to comply with fire-resistance designs indicated and fire-resistive 
material manufacturer's written recommendations. Include clips, lathing accessories, 
corner beads, and other anchorage devices required to attach lath to substrates and to 
receive sprayed fire-resistive material. 

E. Reinforcing Fabric for Use with Intumescent Coatings: Glass-fiber fabric of type, 
weight, and form required to comply with fire-resistance designs indicated, approved by 
manufacturer of thin-film mastic and intumescent coating fire-resistive material. 

F. Topcoats:  Provide fireproofing manufacturer recommended topcoats for exposed 
fireproofing. 

1. Color and Gloss:  Provide custom colors as selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for substrates and other conditions affecting performance of work. A 
substrate is in satisfactory condition if it complies with the following: 

1. Substrates comply with requirements in the Section where the substrate and 
related materials and construction are specified. 
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2. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill 
scale, loose scale, incompatible primers, incompatible paints, incompatible 
encapsulants, or other foreign substances capable of impairing bond of fire-
resistive materials with substrates under conditions of normal use or fire 
exposure. 

3. Objects penetrating fire-resistive material, including clips, hangers, support 
sleeves, and similar items, are securely attached to substrates. 

4. Substrates are not obstructed by ducts, piping, equipment, and other suspended 
construction that will interfere with applying fire-resistive material. 

B. Verify that concrete work on steel deck has been completed. 

C. Verify that roof construction, installation of rooftop HVAC equipment, and other related 
work are completed. 

D. Conduct tests according to fire-resistive material manufacturer's written 
recommendations to verify that substrates are free of substances capable of interfering 
with bond. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fire-resistive materials 
during application. 

B. Clean substrates of substances that could impair bond of fire-resistive material, 
including dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, 
and incompatible primers, paints, and encapsulants. 

C. For exposed applications, repair substrates to remove surface imperfections that could 
affect uniformity of texture and thickness in finished surface of sprayed fire-resistive 
material. Remove minor projections and fill voids that would telegraph through fire-
resistive products after application. 

3.3 APPLICATION, GENERAL 

A. Comply with fire-resistive material manufacturer's written instructions for mixing 
materials, application procedures, and types of equipment used to mix, convey, and 
spray on fire-resistive material, as applicable to particular conditions of installation and 
as required to achieve fire-resistance ratings indicated. 

B. Apply sprayed fire-resistive material that is identical to products tested as specified in 
Part 1 "Quality Assurance" Article and substantiated by test reports, with respect to rate 
of application, accelerator use, sealers, topcoats, tamping, troweling, water overspray, 
or other materials and procedures affecting test results. 

C. Install metal lath and reinforcing fabric, as required, to comply with fire-resistance 
ratings and fire-resistive material manufacturer's written recommendations for 
conditions of exposure and intended use. Securely attach lath and fabric to substrate in 
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position required for support and reinforcement of fire-resistive material. Use 
anchorage devices of type recommended in writing by sprayed fire-resistive material 
manufacturer. Attach accessories where indicated or required for secure attachment of 
lath and fabric to substrate. 

D. Coat substrates with bonding adhesive before applying fire-resistive material where 
required to achieve fire-resistance rating or as recommended in writing by sprayed fire-
resistive material manufacturer for material and application indicated. 

E. Extend fire-resistive material in full thickness over entire area of each substrate to be 
protected. Unless otherwise recommended in writing by sprayed fire-resistive material 
manufacturer, install body of fire-resistive covering in a single course. 

F. Spray apply fire-resistive materials to maximum extent possible. Following the spraying 
operation in each area, complete the coverage by trowel application or other placement 
method recommended in writing by sprayed fire-resistive material manufacturer. 

G. Where sealers are used, apply products that are tinted to differentiate them from 
sprayed fire-resistive material over which they are applied. 

3.4 APPLICATION, CONCEALED SPRAYED FIRE-RESISTIVE MATERIALS 

A. Apply concealed sprayed fire-resistive material in thicknesses and densities not less 
than those required to achieve fire-resistance ratings designated for each condition. 

B. Cure concealed sprayed fire-resistive material according to product manufacturer's 
written recommendations. 

3.5 APPLICATION, EXPOSED SPRAYED FIRE-RESISTIVE MATERIALS 

A. Apply exposed sprayed fire-resistive material in thicknesses and densities not less than 
those required to achieve fire-resistance ratings designated for each condition, but 
apply in greater thicknesses and densities if indicated. 

B. Provide a uniform finish complying with description indicated for each type of material 
and matching Architect's sample or, if none, finish approved for field-erected mockup. 

C. Apply exposed cementitious sprayed fire-resistive materials to produce the following 
finish: 

1. Even, spray-textured finish, produced by rolling flat surfaces of fire-protected 
members with a damp paint roller to remove drippings and excessive roughness. 

D. Cure exposed sprayed fire-resistive material according to product manufacturer's 
written recommendations. 
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3.6 APPLICATION, EXPOSED MASTIC AND INTUMESCENT FIRE-RESISTIVE 
COATINGS 

A. Apply exposed thin-film mastic and intumescent fire-resistive coatings in thicknesses 
and densities not less than those required to achieve fire-resistance ratings designated 
for each condition. 

B. Apply mastic and intumescent fire-resistive coating as follows: 

1. Install reinforcing fabric as required to obtain designated fire-resistance 
rating and where indicated. 

2. Finish: Even, spray-textured finish produced by lightly rolling flat surfaces of fire-
protected members before fire-resistive material dries, to smooth out surface 
irregularities and to seal in surface fibers. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections and prepare test reports, as required by 2015 IBC 1705.15. 

1. Cooperate with testing agency, provide access. 

B. Remove and replace applications of sprayed fire-resistive material that do not pass 
tests and inspections for cohesion and adhesion, for density, or for both and retest as 
specified above. 

C. Apply additional sprayed fire-resistive material, per manufacturer's written instructions, 
where test results indicate that thickness does not comply with specified requirements, 
and retest as specified above. 

D. Field inspect intumescent materials in accordance with AWCI Tech Manual 12B. 

3.8 CLEANING, PROTECTING, AND REPAIR 

A. Cleaning: Immediately after completing spraying operations in each containable area of 
Project, remove material overspray and fallout from surfaces of other construction and 
clean exposed surfaces to remove evidence of soiling. 

B. Protect sprayed fire-resistive material, according to advice of product manufacturer and 
Installer, from damage resulting from construction operations or other causes so fire 
protection will be without damage or deterioration at time of Substantial Completion. 

C. Coordinate application of sprayed fire-resistive material with other construction to 
minimize need to cut or remove fire protection. As installation of other construction 
proceeds, inspect sprayed fire-resistive material and patch any damaged or removed 
areas. 
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D. Repair or replace work that has not successfully protected steel. 

END OF SECTION 
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SECTION 078410 - PENETRATION FIRESTOPPING  

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Through-penetration firestop systems for penetrations through fire-resistance-
rated constructions, including both empty openings and openings containing 
penetrating items. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for fire-resistive joint 
sealers. 

2. Section 079200 - JOINT SEALANTS for standard joint sealers. 
3. Section 142100 - MACHINE-ROOM-LESS TRACTION ELEVATORS for cutting 

penetrations for traction elevator piping, cabling and conduit penetrations and 
providing firestopping complying with requirements in this Section. 

4. Division 21 - FIRE SUPPRESSION for cutting penetrations for fire-suppression 
piping and providing firestopping complying with requirements in this Section. 

5. Division 22 - PLUMBING for cutting penetrations for plumbing piping and 
providing firestopping complying with requirements in this Section. 

6. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for cutting 
penetrations for ductwork and HVAC piping and providing firestopping complying 
with requirements in this Section. 

7. Division 25 - INTEGRATED AUTOMATION for cutting penetrations for cable and 
conduit and providing firestopping complying with requirements in this Section. 

8. Division 26 - ELECTRICAL for cutting penetrations for cable and conduit and 
providing firestopping complying with requirements in this Section. 

9. Division 27 - COMMUNICATIONS for cutting penetrations for cable and conduit 
and providing firestopping complying with requirements in this Section. 

10. Division 28 - ELECTRONIC SAFETY AND SECURITY for cutting penetrations 
for cable and conduit and providing firestopping complying with requirements in 
this Section. 
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1.3 COORDINATION 

A. Jobsite conditions of each through-penetration firestop system must meet all details of 
the UL-Classified System selected.  If jobsite conditions do not match any UL-classified 
systems, contact firestop manufacturer for alternative systems or Engineer Judgment 
Drawings. 

B. Coordinate work with other trades to assure that penetration-opening sizes are 
appropriate for penetrant locations. 

C. Verify that the schedule is current at the time of construction, and that each referenced 
system is suitable for the intended application. 

1.4 PERFORMANCE REQUIREMENTS 

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. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with 
ratings determined per ASTM E 814 or UL 1479, based on testing at a positive 
pressure differential of 0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier 
walls and fire partitions. 

2. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 
differential of 0.01-inch wg (2.49 Pa). 

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling 
membranes of roof/ceiling assemblies. 

2. F-Rating: At least 1 hour, but not less than the fire-resistance rating of 
constructions penetrated. 

3. T-Rating: At least 1 hour, but not less than the fire-resistance rating of 
constructions penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers: Provide penetration firestopping with ratings 
determined per UL 1479. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration 
opening at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping: 

1. Provide products with flame-spread and smoke-developed indexes of less than 
25 and 450, respectively, as determined per ASTM E 84. 
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2. For through-penetration firestop systems exposed to view, traffic, moisture, and 
physical damage, provide products that, after curing, do not deteriorate when 
exposed to these conditions both during and after construction. 

a. For piping penetrations for plumbing and wet-pipe sprinkler systems, 
provide moisture-resistant through-penetration firestop systems 
demonstrating no evidence of water leakage when tested according to 
UL 1479. 

b. For floor penetrations with annular spaces exceeding 4 inches in width and 
exposed to possible loading and traffic, provide firestop systems capable of 
supporting floor loads involved, either by installing floor plates or by other 
means. 

F. For penetrations involving insulated piping, provide through-penetration firestop 
systems not requiring removal of insulation. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. 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. 

1. 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. 

C. Through-Penetration Firestop System Schedule:  Indicate locations of each through-
penetration firestop system, along with the following information: 

1. Types of penetrating items. 
2. Types of constructions penetrated, including fire-resistance ratings and, where 

applicable, thicknesses of construction penetrated. 
3. Through-penetration firestop systems for each location identified by firestop 

design designation of qualified testing and inspecting agency. 

D. Qualification Data:  For Installer. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Either a firm that has been approved by FMG according to 
FMG 4991, "Approval of Firestop Contractors" or a firm experienced in installing 
through-penetration firestop systems similar in material, design, and extent to that 
indicated for this Project, whose work has resulted in construction of a minimum of five 
projects with a record of successful performance. Qualifications include having the 
necessary experience, staff, and training to install manufacturer's products per 
specified requirements. 
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B. Installation Responsibility:  Assign installation of through-penetration firestop systems 
and fire-resistive joint systems in Project to a single qualified installer. 

C. Source Limitations:  Obtain through-penetration firestop systems, for each kind of 
penetration and construction condition indicated, through one source from a single 
manufacturer. 

D. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that 
comply with the following requirements and those specified in Part 1 "Performance 
Requirements" Article: 

1. Firestopping tests are performed by a qualified testing and inspecting agency.  A 
qualified testing and inspecting agency is UL or another agency performing 
testing and follow-up inspection services for firestop systems acceptable to 
authorities having jurisdiction. 

2. Through-penetration firestop systems are identical to those tested per testing 
standard referenced in "Part 1 Performance Requirements" Article.  Provide 
rated systems complying with the following requirements: 

a. Through-penetration firestop system products bear classification marking of 
qualified testing and inspecting agency. 

b. Through-penetration firestop systems correspond to those indicated by 
reference to through-penetration firestop system designations listed in the 
UL “Fire Resistance Directory.” 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, 
unopened containers or packages with intact and legible manufacturers' labels 
identifying product and manufacturer, date of manufacture, lot number, shelf life if 
applicable, qualified testing and inspecting agency's classification marking applicable to 
Project, curing time, and mixing instructions for multicomponent materials. 

B. Store and handle materials for through-penetration firestop systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants, or other 
causes. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install through-penetration firestop systems when 
ambient or substrate temperatures are outside limits permitted by through-penetration 
firestop system manufacturers or when substrates are wet due to rain, frost, 
condensation, or other causes. 

B. Ventilate through-penetration firestop systems per manufacturer's written instructions 
by natural means or, where this is inadequate, forced-air circulation. 
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1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-
penetration firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to 
accommodate through-penetration firestop systems. 

C. Do not cover up through-penetration firestop system installations that will become 
concealed behind other construction until each installation has been examined building 
inspector, if required by authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, through-penetration 
firestop systems that may be incorporated into the Work include, but are not limited to 
the following: 

1. Hilti, Inc. 
2. Metacaulk; RectorSeal Corporation. 
3. Specified Technologies, Inc. (STI). 
4. 3M; Fire Protection Products Division. 

2.2 FIRESTOPPING MATERIALS 

A. Low-Emitting Materials:  Penetration firestopping sealants and sealant primers 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." 

B. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with 
the following limits for VOC content: 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

C. 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. 

D. Materials:  Provide through-penetration firestop systems containing primary materials 
and fill materials which are part of the tested assemblies indicated in the approved 
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Through-Penetration Firestop System Schedule submittal.  Fill materials are those 
referred to in directories of referenced testing and inspecting agencies as "fill," "void," 
or "cavity" materials. 

1. Available Products:  

a. BioFireshield; RectorSeal Smoke and Acoustic Sealant. 
b. Hilti; CP 606 Flexible Firestop Sealant. 
c. Hilti; CP 653 BA Firestop Speed Sleeve. 
d. Hilti; FS-ONE Intumescent Firestop Sealant. 

E. Accessories:  Provide components for each through-penetration firestop system that 
are needed to install fill materials and to comply with Part 1 "Performance 
Requirements" Article.  Use only components specified by through-penetration firestop 
system manufacturer and approved by qualified testing and inspecting agency for 
firestop systems indicated. 

F. Endothermic Mats: 3M Interam Endothermic Mats by 3M Fire Protection Products; 
located in rated walls behind cabinet unit heaters, fire extinguisher cabinets and 
electrical panels where there are space limitations to maintain the wall rating. 

2.3 MIXING 

A. For those products requiring mixing before application, comply with through-
penetration firestop system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection of 
mixer speeds, mixing containers, mixing time, and other items or procedures needed to 
produce products of uniform quality with optimum performance characteristics for 
application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for opening configurations, penetrating items, substrates, and other 
conditions affecting performance of work. Proceed with installation only after 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing through-
penetration firestop systems to comply with firestop system manufacturer's written 
instructions and with the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of through-penetration firestop 
systems. 
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2. Clean opening substrates and penetrating items to produce clean, sound 
surfaces capable of developing optimum bond with through-penetration firestop 
systems.  Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by through-penetration 
firestop system manufacturer using that manufacturer's recommended products and 
methods.  Confine primers to areas of bond; do not allow spillage and migration onto 
exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems 
from contacting adjoining surfaces that will remain exposed on completion of Work and 
that would otherwise be permanently stained or damaged by such contact or by 
cleaning methods used to remove smears from firestop system materials.  Remove 
tape as soon as possible without disturbing firestop system's seal with substrates. 

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General:  Install through-penetration firestop systems to comply with Part 1 
"Performance Requirements" Article and with firestop system manufacturer's written 
installation instructions and published drawings for products and applications indicated. 

B. Install forming/damming/backing materials and other accessories of types required to 
support fill materials during their application and in the position needed to produce 
cross-sectional shapes and depths required to achieve fire ratings indicated. 

C. Install fill materials for firestop systems by proven techniques to produce the following 
results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings 
and penetrating items. 

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections and prepare test reports, as required by 2015 IBC 1705.17 and 1705.17.1.  
Independent inspecting agency shall comply with ASTM E 2174 requirements including 
those related to qualifications, conducting inspections, and preparing test reports  

B. Where deficiencies are found, repair or replace through-penetration firestop systems 
so they comply with requirements. 

C. Proceed with enclosing through-penetration firestop systems with other construction 
only after inspection reports are issued and firestop installations comply with 
requirements. 
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3.5 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to openings as Work progresses by methods 
and with cleaning materials that are approved in writing by through-penetration firestop 
system manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure 
that through-penetration firestop systems are without damage or deterioration at time 
of Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated through-penetration firestop systems 
immediately and install new materials to produce systems complying with specified 
requirements. 

END OF SECTION 
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SECTION 078440 - FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
Work of this Section, including but not limited to fire-resistive joint systems for the 
following: 

1. Floor-to-floor joints. 
2. Floor-to-wall joints. 
3. Head-of-wall joints. 
4. Wall-to-wall joints. 
5. Perimeter fire-resistive joint systems consisting of floor-to-wall joints between 

perimeter edge of fire-resistance-rated floor assemblies and exterior curtain 
walls. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 078410 - PENETRATION FIRESTOPPING for firestopping. 
2. Division 21 - FIRE SUPPRESSION for fire-protection piping penetrations. 
3. Division 22 - PLUMBING for piping penetrations. 
4. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for duct and 

piping penetrations. 
5. Division 26 - ELECTRICAL for cable and conduit penetrations. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Provide fire-resistive joint 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 assembly in which fire-resistive 
joint systems are installed. 

B. For fire-resistive systems exposed to view, provide products with flame-spread and 
smoke-developed indexes of less than 25 and 450, respectively, as determined per 
ASTM E 84. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings:  For each fire-resistive joint system, show each kind of construction 
condition in which joints are installed; also show relationships to adjoining construction.  
Include fire-resistive joint system design designation of testing and inspecting agency 
acceptable to authorities having jurisdiction that demonstrates compliance with 
requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and 
inspecting agency that is applicable to each fire-resistive joint system 
configuration for construction and penetrating items. 

C. Fire-Resistive Joint Systems Schedule: For each fire-resistive joint system. Include 
location and design designation of qualified testing agency. 

1. Where Project conditions require modification to a qualified testing agency's 
illustration for a particular fire-resistive joint system condition, submit illustration, 
with modifications marked, approved by fire-resistive joint system manufacturer's 
fire-protection engineer as an engineering judgment or equivalent fire-resistance-
rated assembly. 

D. Product Certificates:  For each type of fire-resistive joint system, signed by product 
manufacturer. 

E. Qualification Data:  For Installer. 

F. Field quality-control test reports. 

G. Research/Evaluation Reports:  For each type of fire-resistive joint system. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm experienced in installing through-penetration fire stop 
systems similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction of a minimum of five projects with a record of 
successful performance. Qualifications include having the necessary experience, staff, 
and training to install manufacturer's products per specified requirements.  Evidence of 
FMG 4991 approval is acceptable for installer qualifications, but not mandatory. 

B. Installation Responsibility:  Assign installation of through-penetration firestop systems 
and fire-resistive joint systems in Project to a single qualified installer. 

C. Source Limitations:  Obtain fire-resistive joint systems, for each kind of joint and 
construction condition indicated, through one source from a single manufacturer. 

D. Fire-Test-Response Characteristics:  Provide fire-resistive joint systems that comply 
with the following requirements and those specified in Part 1 "Performance 
Requirements" Article: 

1. Fire-resistance tests are performed by a qualified testing and inspecting agency.  
A qualified testing and inspecting agency is UL or another agency performing 
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testing and follow-up inspection services for fire-resistive joint systems 
acceptable to authorities having jurisdiction. 

2. Fire-resistive joint systems are identical to those tested per methods indicated in 
Part 1 "Performance Requirements" Article and comply with the following: 

a. Fire-resistive joint system products bear classification marking of qualified 
testing and inspecting agency. 

b. Fire-resistive joint systems correspond to those indicated by referencing 
system designations of the qualified testing and inspecting agency. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fire-resistive joint system products to Project site in original, unopened 
containers or packages with qualified testing and inspecting agency's classification 
marking applicable to Project and with intact and legible manufacturers' labels 
identifying product and manufacturer, date of manufacture, lot number, shelf life, curing 
time, and mixing instructions for multicomponent materials. 

B. Store and handle materials for fire-resistive joint systems to prevent their deterioration 
or damage due to moisture, temperature changes, contaminants, or other causes. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or 
substrate temperatures are outside limits permitted by fire-resistive joint system 
manufacturers or when substrates are wet due to rain, frost, condensation, or other 
causes. 

B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural 
means or, if this is inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements. 

B. Coordinate sizing of joints to accommodate fire-resistive joint systems. 

C. Do not cover up through-penetration firestop system installations that will become 
concealed behind other construction until each installation has been examined building 
inspector, if required by authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, fire-resistive joint 
systems that may be incorporated into the Work include, but are not limited to the 
following: 
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1. Hilti, Inc. 
2. Metacaulk; RectorSeal Corporation. 
3. Specified Technologies, Inc. (STI). 
4. 3M; Fire Protection Products Division. 

2.2 FIRE-RESISTIVE JOINT SYSTEMS 

A. Low-Emitting Materials:  Fire-resistive joint system sealants 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." 

B. VOC Content:  Provide fire-resistive joint system sealants that comply with the 
following limits for VOC content: 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

C. General:  Where required, provide fire-resistive joint 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 assemblies in or 
between which fire-resistive joint systems are installed.  Fire-resistive joint systems 
shall accommodate building movements without impairing their ability to resist the 
passage of fire and hot gases. 

D. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint 
systems with ratings determined per ASTM E 1966 or UL 2079. 

E. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems 
with rating determined by ASTM E 119 based on testing at a positive pressure 
differential of 0.01-inch wg (2.49 Pa) or ASTM E 2307. 

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the 
floor assembly. 

F. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined 
per UL 2079. 

1. L-Rating: Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg 
(74.7 Pa) at both ambient and elevated temperatures. 

G. Compatibility:  Provide fire-resistive joint systems that are compatible with joint 
substrates, under conditions of service and application, as demonstrated by fire-
resistive joint system manufacturer based on testing and field experience. 

H. Accessories:  Provide components of fire-resistive joint systems, including primers and 
forming materials, that are needed to install fill materials and to comply with Part 1 
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"Performance Requirements" Article.  Use only components specified by fire-resistive 
joint system manufacturer and approved by the qualified testing and inspecting agency 
for systems indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for joint configurations, substrates, and other conditions affecting 
performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems 
to comply with fire-resistive joint system manufacturer's written instructions and the 
following requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere 
with adhesion of fill materials. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing 
optimum bond with fill materials.  Remove loose particles remaining from 
cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system 
manufacturer using that manufacturer's recommended products and methods.  Confine 
primers to areas of bond; do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system 
from contacting adjoining surfaces that will remain exposed on completion of Work and 
that would otherwise be permanently stained or damaged by such contact or by 
cleaning methods used to remove smears from fire-resistive joint system materials.  
Remove tape as soon as possible without disturbing fire-resistive joint system's seal 
with substrates or damaging adjoining surfaces. 

3.3 INSTALLATION 

A. General:  Install fire-resistive joint systems to comply with Part 1 "Performance 
Requirements" Article and fire-resistive joint system manufacturer's written installation 
instructions for products and applications indicated. 

B. Install forming/packing/backing materials and other accessories of types required to 
support fill materials during their application and in position needed to produce cross-
sectional shapes and depths required to achieve fire ratings indicated. 
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C. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results: 

1. Fill voids and cavities formed by openings and forming/packing/backing materials 
as required to achieve fire-resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 
3. For fill materials that will remain exposed after completing Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections and prepare test reports, as required by 2015 IBC 1705.17 and 1705.17.2.  
Independent inspecting agency shall comply with ASTM E 2393 requirements including 
those related to qualifications, conducting inspections, and preparing test reports. 

B. Testing Services:  Inspecting of completed installations of fire-resistive joint systems 
shall take place in successive stages as installation of fire-resistive joint systems 
proceeds.  Do not proceed with installation of joint systems for the next area until 
inspecting agency determines completed work shows compliance with requirements. 

1. Inspecting agency shall state in each report whether inspected fire-resistive joint 
systems comply with or deviate from requirements. 

C. Remove and replace fire-resistive joint systems where inspections indicate that they do 
not comply with specified requirements. 

D. Additional inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

E. Proceed with enclosing fire-resistive joint systems with other construction only after 
inspection reports are issued and fire-resistive joint systems comply with requirements. 

3.5 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to joints as Work progresses by methods and 
with cleaning materials that are approved in writing by fire-resistive joint system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure 
fire-resistive joint systems are without damage or deterioration at time of Substantial 
Completion.  If damage or deterioration occurs despite such protection, cut out and 
remove damaged or deteriorated fire-resistive joint systems immediately and install 
new materials to produce fire-resistive joint systems complying with specified 
requirements. 

END OF SECTION 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Joint sealants and fillers. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for masonry control and expansion joint fillers 
and gaskets. 

2. Section 088000 - GLAZING for glazing sealants. 
3. Section 092110 - GYPSUM BOARD ASSEMBLIES for sealing perimeter joints of 

gypsum board partitions to reduce sound transmission. 
4. Section 093000 - TILING for sealing of expansion, contraction, control, and 

isolation joints in tile surfaces. 
5. Section 095100 - ACOUSTICAL CEILINGS for sealing edge moldings at 

perimeters of acoustical ceilings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight 
continuous joint seals without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and 
water-resistant continuous joint seals without staining or deteriorating joint substrates. 

1.4 SUBMITTALS 

A. Product Data: For each product indicated. 

B. Samples for Verification: For each type and color of joint sealant required, provide 
Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch-long 
strips of material matching the appearance of exposed surfaces adjacent to joint 
sealants. 

C. Joint-Sealant Schedule: Include the following information: 
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1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

D. Qualification Data: For Installer and qualified testing agency. 

E. Product Test Reports: Based on comprehensive testing of product formulations 
performed by a qualified testing agency, indicating that sealants comply with 
requirements. 

F. Preconstruction Field Test Reports: Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on preconstruction 
testing specified in "Quality Assurance" Article. 

G. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the 
following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

H. Field Test Report Log: For each elastomeric sealant application. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed 
for installation of elastomeric sealants required for this Project. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct 
the testing indicated. 

C. Source Limitations: Obtain each type of joint sealant through one source from a single 
manufacturer. 

D. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant 
manufacturers, for testing indicated below, samples of materials that will contact or 
affect joint sealants. 

1. Use manufacturer's standard test method to determine whether priming and 
other specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

a. Adhesion Testing: Use ASTM C 794 to determine whether priming and 
other specific joint preparation techniques are required to obtain rapid, 
optimum adhesion of joint sealants to joint substrates. 
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b. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility 
when in contact with joint sealant backing and glazing and gasket 
materials. 

2. Schedule sufficient time for testing and analyzing results to prevent delaying the 
Work. 

3. For materials failing tests, obtain joint-sealant manufacturer's written instructions 
for corrective measures including use of specially formulated primers. 

4. Testing will not be required if joint-sealant manufacturers submit joint preparation 
data that are based on previous testing of current sealant products for adhesion 
to, and compatibility with, joint substrates and other materials matching those 
submitted. 

E. Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field 
test their adhesion to Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by 
Architect. 

2. Conduct field tests for each application indicated below: 

a. Each type of elastomeric sealant and joint substrate indicated. 
b. Each type of nonelastomeric sealant and joint substrate indicated. 

3. Notify Architect seven days in advance of dates and times when test joints will be 
erected. 

a. Test Method: Test joint sealants according to Method A, Field-Applied 
Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite 
side. Repeat procedure for opposite side. 

4. Report whether sealant in joint connected to pulled-out portion failed to adhere to 
joint substrates or tore cohesively. Include data on pull distance used to test each 
type of product and joint substrate. For sealants that fail adhesively, retest until 
satisfactory adhesion is obtained. 

5. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not 
evidencing adhesive failure from testing, in absence of other indications of 
noncompliance with requirements, will be considered satisfactory. Do not use 
sealants that fail to adhere to joint substrates during testing. 

F. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 01. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair 
or replace elastomeric joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer's standard form in which elastomeric 
sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace 
those that do not comply with performance and other requirements specified in this 
Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

C. Special warranties specified in this Article exclude deterioration or failure of joint 
sealants from the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design 
specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, 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 sealant manufacturer, based on testing and field 
experience. 

B. Low-Emitting Materials:  Interior sealants 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." 
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C. VOC Content: Provide interior sealants and sealant primers that comply with the 
following limits for VOC content: 

1. Architectural Sealants: 250 g/L. 
2. Sealant Primers for Nonporous Substrates: 250 g/L. 
3. Sealant Primers for Porous Substrates: 775 g/L. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

D. Colors of Exposed Joint Sealants: Provide colors as selected by the Architect from 
manufacturer’s full range of standard and custom colors; maximum of five colors, three 
standard colors and two custom colors. 

2.2 JOINT SEALANTS 

A. Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and 
joint substrates. 

B. Stain-Test-Response Characteristics: Elastomeric sealants shall be nonstaining to 
porous substrates. Provide products that have undergone testing according to 
ASTM C 1248 and have not stained porous joint substrates indicated for Project. 

C. Suitability for Contact with Food: Where elastomeric sealants are indicated for joints 
that will come in repeated contact with food, provide products that comply with 
21 CFR 177.2600 or ANSI/NSF Standard 51. 

D. Exterior Silicone Sealant, Single-Component Neutral-Curing Type: 

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. Dow Corning Corporation; 790. 
b. GE Silicones; SilPruf LM SCS2700. 
c. Pecora Corporation; 864. 
d. Tremco Inc.; Spectrem 1. 

2. Extent of Use: Exterior joints in vertical and soffit surfaces. 

E. Exterior Urethane Sealant, Multicomponent Pourable (Self-Leveling) Type for 
Pedestrian Traffic: ASTM C 920, Type M, Grade P, Class 25, Use T, M, & O. 

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. Meadows, W. R., Inc.; POURTHANE. 
b. Pecora Corporation; Urexpan NR-200. 
c. Sika; Sikaflex-2c SL. 
d. Tremco Inc.; THC-901. 
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2. Extent of Use: Exterior joints in horizontal surfaces. 

F. Interior Sanitary Silicone Sealant, Single-Component Mildew-Resistant, Acid-Curing 
(Acetoxy) Type: ASTM C 920, Type S, Grade NS, Class 25, Use NT, G, A, and O. 

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. Bostik; Pure Silicone. 
b. Dow Corning Corporation; 786 Mildew Resistant. 
c. GE Silicones; Sanitary SCS1700. 
d. Pecora; 898NST. 
e. Sika; Sikasil GP. 
f. Tremco; Tremsil 200. 

2. Extent of Use: Interior sanitary joints at toilet rooms, kitchens, and other wet 
areas. 

G. Interior Acrylic Latex Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, 
Type OP, Grade NF. 

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. Henkel Corp.; Loctite Polyseamseal Acrylic Caulk with Silicone. 
b. Pecora Corporation; AC-20+. 
c. Tremco Inc.; Tremflex 834. 

2. Extent of Use: Interior non-moving joints. 

2.3 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 B (bicellular material with a surface 
skin) or other type, 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. 

1. Availavle Products: Armacell Canada Inc.; ITP Standard Backer Rod; or 
approved equal. 

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 where such adhesion would result in sealant failure. 
Provide self-adhesive tape where applicable. 
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2.4 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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions and the following 
requirements: 

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, paints (except for permanent, protective 
coatings tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, 
mechanical abrading, or a combination of these methods to produce a clean, 
sound substrate capable of developing optimum bond with joint sealants. 
Remove loose particles remaining after cleaning operations above by vacuuming 
or blowing out joints with oil-free compressed air. Porous joint substrates include 
concrete, masonry, unglazed surfaces of ceramic tile, and exterior insulation and 
finish systems. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous surfaces with chemical cleaners or other means that do not 

stain, harm substrates, or leave residues capable of interfering with adhesion of 
joint sealants. Nonporous joint substrates include the following metal, glass, 
porcelain enamel, and glazed surfaces of ceramic tile. 
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B. Joint Priming: Prime joint substrates, where recommended in writing by joint-sealant 
manufacturer, based on preconstruction joint-sealant-substrate tests or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written 
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant with 
adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears. Remove tape 
immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 
ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 

otherwise indicated. 
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3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform one test for each 1000 feet of joint length thereafter or one test per 
each floor per elevation. 

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail 
Procedure, in ASTM C1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified 

requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere 

to joint substrates or tore cohesively. Include data on pull distance used to 
test each kind of product and joint substrate. Compare these results to 
determine if adhesion complies with sealant manufacturer's field-adhesion 
hand-pull test criteria. 

4. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, 
whether joints were primed, adhesion results and percent elongations, sealant 
material, sealant configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints. Ensure that original sealant surfaces are 
clean and that new sealant contacts original sealant. 

B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure 
from testing or noncompliance with other indicated requirements will be considered 
satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 
comply with other requirements. Retest failed applications until test results prove 
sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses 
by methods and with cleaning materials approved in writing by manufacturers of joint 
sealants and of products in which joints occur. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

JOINT SEALANTS 
079200 - 10 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes 
so sealants are without deterioration or damage at time of Substantial Completion. If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged 
or deteriorated joint sealants immediately so installations with repaired areas are 
indistinguishable from original work. 

END OF SECTION 
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SECTION 079500 - EXPANSION CONTROL 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Architectural expansion joint systems for interior and exterior joints as scheduled 
on the Drawings and specified in this Section. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for block-outs for architectural 
joint systems in concrete floors, decks, and walls. 

2. Section 042000 - UNIT MASONRY for masonry wall expansion joint cover. 
3. Section 075400 - THERMOPLASTIC MEMBRANE ROOFING for roof level 

expansion joint. 
4. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for fire-resistive joints not 

associated with expansion control assemblies. 
5. Section 079200 - JOINT SEALANTS for elastomeric sealants and preformed 

compressed-foam sealants without metal frames. 
6. Section 092110 - GYPSUM BOARD ASSEMBLIES for framing joint in gypsum 

board assemblies. 

1.3 DEFINITIONS 

A. Architectural Joint System:  Any filler or cover used to span, fill, cover, or seal a joint, 
except expanding foam seals and poured or foamed in-place sealants. 

B. Cyclic Movement:  Periodic change between widest and narrowest joint widths in an 
automatically mechanically controlled system. 

C. Fire Barriers:  Any material or material combination, when fire tested after cycling, 
designated to resist passage of flame and hot gases through a movement joint. 

D. Maximum Joint Width:  Widest linear gap a joint system tolerates and performs its 
designed function without damaging its functional capabilities. 
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E. Minimum Joint Width:  Narrowest linear gap a joint system tolerates and performs its 
designed function without damaging its functional capabilities. 

F. Movement Capability:  Value obtained from the difference between widest and 
narrowest widths of a joint opening typically expressed in numerical values (mm or 
inches) or a percentage of nominal value of joint width. 

G. Nominal Joint Width:  Width of linear gap indicated as representing the conditions 
existing when architectural joint systems will be installed or, if no nominal joint width is 
indicated, a width equal to the sum of maximum and minimum joint widths divided by 
two. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide factory-fabricated architectural joint systems capable of withstanding 
the types of loads and of accommodating the kinds of movement, and the other 
functions for which they are designed including those specified below, without failure.  
Types of failure include those listed in Appendix X3 of ASTM E 1399. 

1. Vehicular Traffic Joints:  Support vehicular traffic across joint, including 
construction equipment and full-loaded fire apparatus. 

2. Pedestrian Traffic Joints:  Support pedestrian traffic across joint. 
3. Exterior Joints:  Maintain continuity of weather enclosure. 
4. Joints in Fire-Resistance-Rated Assemblies:  Maintain fire-resistance ratings of 

assemblies. 
5. Joints in Smoke Barriers:  Maintain integrity of smoke barrier. 
6. Joints in Acoustically Rated Assemblies:  Inhibit passage of airborne noise. 
7. Other Joints:  Where indicated, provide joint systems that prevent penetration of 

water, moisture, and other substances deleterious to building components or 
content. 

8. Seismic Performance:  Expansion control systems shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

a. The term "withstand" means "the system will remain in place without 
separation of any parts when subjected to the seismic forces specified and 
the system will be fully operational after the seismic event." 

b. Component Importance Factor is 1.5. 

9. Joints in Surfaces with Architectural Finishes:  Serve as finished architectural 
joint closures. 

1.5 SUBMITTALS 

A. Product Data:  Include manufacturer's product specifications, construction details, 
material and finish descriptions, and dimensions of individual components and seals. 

B. Shop Drawings:  For each joint system specified, provide the following: 

1. Placement Drawings:  Include line diagrams showing entire route of each joint 
system, plans, elevations, sections, details, joints, splices, locations of joints and 
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splices, and attachments to other Work.  Where joint systems change planes, 
provide Isometric Drawings depicting how components interconnect to achieve 
continuity of joint covers and fillers. 

C. Samples for Verification:  Full-size units 6 inches long of each type of joint system 
indicated; in sets for each finish, color, texture, and pattern specified, showing the full 
range of variations expected in these characteristics. 

D. Product Test Reports:  From a qualified testing agency indicating architectural joint 
systems comply with requirements, based on comprehensive testing of current 
products. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain architectural joint systems through one source from a 
single manufacturer.  Coordinate compatibility with adjoining joint systems specified in 
other Sections. 

B. Fire-Test-Response Characteristics:  Where indicated, provide joint systems 
incorporating fire barriers that are identical to those of assemblies tested for fire 
resistance per UL 2079 or ASTM E 1966, including hose-stream test of vertical wall 
assemblies and wall-to-ceiling assemblies, by a testing and inspecting agency 
acceptable to authorities having jurisdiction. 

1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to 
hose stream testing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Basis of Design: Balco, Inc.; G-Surface mount plate. 
2. Construction Specialties, Inc. 
3. JointMaster/InPro Corporation. 
4. Michael Rizza Company, LLC. 
5. MM Systems Corporation. 
6. Nystrom, Inc. 
7. Sika / Emseal. 
8. Watson Bowman Acme Corp.; a BASF Construction Chemicals business. 

2.2 MATERIALS 

A. Aluminum:  ASTM B 221, alloy 6063-T5 for extrusions; ASTM B 209, alloy 6061-T6 for 
sheet and plate. 

http://www.specagent.com/LookUp/?uid=123456801436&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801437&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801438&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801439&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801440&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801441&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801442&mf=04&src=wd
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1. Apply manufacturer's standard protective coating on aluminum surfaces to be 
placed in contact with cementitious materials. 

B. Stainless Steel:  ASTM A 666, Type 304 with No. 2B finish, unless otherwise indicated, 
for plates, sheet, and strips. 

C. Preformed Seals:  Single or multicellular extruded elastomeric seals designed with or 
without continuous, longitudinal, internal baffles.  Formed to be installed in frames or 
with anchored flanges, in color indicated or, if not indicated, as selected by Architect 
from manufacturer's standard colors. 

D. Strip Seals:  Elastomeric membrane or tubular extrusions with a continuous 
longitudinal internal baffle system throughout complying with ASTM E 1783; used with 
compatible frames, flanges, and molded-rubber anchor blocks. 

E. Compression Seals:  Preformed, elastomeric extrusions having internal baffle system 
complying with ASTM E 1612 in sizes and profiles indicated or as recommended by 
manufacturer. 

F. Preformed Cellular Foams:  Nonextruded, low-density, crosslinked, nitrogen-blown 
ethylene-vinyl-acetate copolymer extruded, compressible foam. 

G. Fire Barriers:  Any material or material combination, when fire tested after cycling, 
designated to resist the passage of flame and hot gases through a movement joint. 

H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, 
flexible moisture barrier and filler materials, drain tubes, lubricants, adhesives, and 
other accessories compatible with material in contact, as indicated or required for 
complete installations. 

2.3 ARCHITECTURAL JOINT SYSTEMS 

A. General:  Provide joint systems of design, basic profile, materials, and operation 
indicated.  Provide units with the capability to accommodate joint widths indicated and 
variations in adjacent surfaces. 

1. Furnish units in longest practicable lengths to minimize number of end joints.  
Provide hairline mitered corners where joint changes directions or abuts other 
materials. 

2. Include closure materials and transition pieces, tee-joints, corners, curbs, cross-
connections, and other accessories as required to provide continuous joint 
systems. 

3. Frames for Strip Seals:  Designed with semiclosed cavity that provides a 
mechanical lock for seals of type indicated. 

4. Public Area Seals:  Non-slip seals designed for installation on treads and risers 
and to lie flat with adjacent surfaces, and complying with ADA guidelines for 
public areas. 
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2.4 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

2.5 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as 
fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural 
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611. 

2.6 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, directionally textured, polished finish 
indicated, free of cross scratches.  Run grain with long dimension of each piece. 

C. Bright, Directional Polish:  No. 4 finish. 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to architectural joint system manufacturer's written 
instructions. 

B. Coordinate and furnish anchorages, Placement Drawings, and instructions for installing 
joint systems to be embedded in or anchored to concrete or to have recesses formed 
into edges of concrete slab for later placement and grouting-in of frames. 

C. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary to secure joint systems to in-place construction, including threaded 
fasteners with drilled-in expansion shields for masonry and concrete where anchoring 
members are not embedded in concrete.  Provide fasteners of metal, type, and size to 
suit type of construction indicated and to provide for secure attachment of joint 
systems. 

D. Provide the services of a surveyor licensed in the state the project is located prior to 
and after paving substrate to confirm alignment of joint. 
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3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for handling and installing architectural 
joint assemblies and materials, unless more stringent requirements are indicated. 

B. Coordinate installation of architectural joint assembly materials and associated work so 
complete assemblies comply with assembly performance requirements. 

C. Terminate exposed ends of exterior architectural joint assemblies with factory-
fabricated termination devices to maintain waterproof system. 

D. Install factory-fabricated transitions between building expansion-joint cover assemblies 
and roof expansion-joint assemblies to provide continuous, uninterrupted, watertight 
construction. 

E. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required to install 
joint systems. 

1. Install joint cover assemblies in true alignment and proper relationship to joints 
and adjoining finished surfaces measured from established lines and levels. 

2. Allow adequate free movement for thermal expansion and contraction of metal to 
avoid buckling. 

3. Set covers in horizontal surfaces at elevations that place exposed surfaces flush 
with adjoining finishes. 

4. Locate covers in continuous contact with adjacent surfaces. 
5. Securely attach in place with required accessories. 
6. Locate anchors at interval recommended by manufacturer, but not less than 3 

inches from each end and not more than 24 inches o.c. 

F. Continuity:  Maintain continuity of joint systems with a minimum number of end joints 
and align metal members.  Cut and fit ends to produce joints that will accommodate 
thermal expansion and contraction of metal to avoid buckling of frames.  Adhere 
flexible filler materials, if any, to frames with adhesive or pressure-sensitive tape as 
recommended by manufacturer. 

G. Extruded Preformed Seals:  Install seals to comply with manufacturer's written 
instructions and with minimum number of end joints. 

1. For straight sections, provide preformed seals in continuous lengths. 
2. Vulcanize or heat-weld field splice joints in preformed seal material to provide 

watertight joints using procedures recommended by manufacturer. 
3. Apply adhesive, epoxy, or lubricant adhesive approved by manufacturer to both 

frame interfaces before installing preformed seals. 
4. Seal transitions according to manufacturer's written instructions. 
5. Install foam seals with adhesive recommended by manufacturer and heat seal all 

splices. 

H. Joint Systems with Seals:  Seal end joints within continuous runs and joints at 
transitions according to manufacturer's written instructions to provide a watertight 
installation. 
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I. Seismic Seals:  Install interior seals in continuous lengths.  Install exterior seal in 
standard lengths and vulcanize or heat-weld field splice joints to provide watertight 
joints using manufacturer's recommended procedures.  Seal transitions and end joints 
according to manufacturer's written instructions. 

J. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance 
throughout length of joint, including transitions and end joints. 

3.3 CLEANING AND PROTECTION 

A. Do not remove protective covering until finish work in adjacent areas is complete.  
When protective covering is removed, clean exposed metal surfaces to comply with 
manufacturer's written instructions. 

END OF SECTION 
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SECTION 081110 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Standard hollow-metal steel doors and frames. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for building anchors into masonry 
construction. 

2. Section 087100 - DOOR HARDWARE for door hardware for steel doors. 
3. Section 088000 - GLAZING for glazed lites. 
4. Section 092110 - GYPSUM BOARD ASSEMBLIES for insulation. 
5. Section 099000 - PAINTING AND COATING for field painting steel doors and 

frames. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, 
label compliance, fire-resistance rating, temperature-rise ratings, and finishes for each 
type of steel door and frame specified. 

B. Shop Drawings: 

1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details and metal 

thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 
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C. Schedule:  Provide a schedule of hollow metal work prepared by or under the 
supervision of supplier, using same reference numbers for details and openings as 
those on Drawings.  Coordinate with door hardware schedule. 

D. Qualification Data:  For Installer. 

E. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a 
qualified testing agency, for each type of standard steel door and frame. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 

B. Source Limitations:  Obtain standard steel doors and frames through one source from 
a single manufacturer. 

C. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and 
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for fire-protection ratings and temperature-rise limits indicated, based on testing at 
positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed 
and labeled for smoke and draft control by a qualified testing agency acceptable 
to authorities having jurisdiction, based on testing according to UL 1784 and 
installed in compliance with NFPA 105. 

2. Temperature-Rise Limit: Fire door assemblies in interior exit stairways and ramps 
and exit passageways shall have a maximum transmitted temperature rise of not 
more than 450 degrees F (250 degrees C) above ambient at the end of 30 
minutes of standard fire test exposure.  Exception: The maximum transmitted 
temperature rise is not required in buildings equipped throughout with an 
automatic sprinkler system installed in accordance with IBC Section 903.3.1.1 or 
903.3.1.2. 

D. Fire-Rated, Borrowed-Light Assemblies (Including Sidelights and Transoms):  
Complying with NFPA 80 and listed and labeled by a testing and inspecting agency 
acceptable to authorities having jurisdiction for fire-protection ratings indicated, based 
on testing according to NFPA 257 or UL 9. 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during 
transit and Project-site storage.  Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions. 
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C. Store hollow metal work under cover at Project site.  Place in stacks of five units 
maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch-
high wood blocking.  Do not store in a manner that traps excess humidity. 

1. Provide minimum 1/4-inch space between each stacked door to permit air 
circulation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements 
before fabrication. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to 
Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 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: 

1. CURRIES Company; an ASSA ABLOY Group Company. 
2. de LaFontaine 
3. Philipp Manufacturing Company. 
4. Steelcraft; an Allegion (formerly Ingersoll-Rand) company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated, (Galvanized/Galvannealed) Steel Sheet:  ASTM A 653/A 653M, 
Commercial Steel (CS), Type B; with minimum G60/A60 metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating 
designation; mill phosphatized. 

1. 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. 
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E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. Powder-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. 

G. Insulation: Comply with requirements in Section 092110 - GYPSUM BOARD 
ASSEMBLIES. 

H. Glazing: Comply with requirements in Section 088000 - GLAZING. 

I. Environmental Product Declarations (EPD): Product-specific Type III EPDs for hollow 
metal doors and frames are available from manufacturers listed herein. 

J. Low-Emitting Materials: Provide building products in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

2.3 STANDARD STEEL DOORS 

A. General:  Provide doors of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces, 
unless otherwise indicated.  Comply with ANSI A250.8. 

1. Design:  Flush panel. 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, 

polystyrene, polyurethane, mineral-board, or vertical steel-stiffener core that 
produces doors complying with ANSI A250.8. 

a. Fire Door Core:  As required to provide fire-protection and temperature-rise 
ratings indicated. 

b. Thermal-Rated (Insulated) Exterior Doors:  Where indicated, provide doors 
fabricated with thermal-resistance value (R-value) of not less than 2.5 
when tested according to ASTM C 1363. 

3. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch-thick end 
closures or channels of same material as face sheets. 

4. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel 
Doors and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated (galvanized/galvannealed) 
steel sheet.  Provide doors complying with requirements indicated below by referencing 
ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level: 

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 
(Seamless), 1-3/4 inches thick. 
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C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors 
complying with requirements indicated below by referencing ANSI A250.8 for level and 
model and ANSI A250.4 for physical-endurance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 2 (Seamless), 1-
3/4 inches thick. 

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing 
plates from same material as door face sheets. 

E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-
rolled steel sheet. 

2.4 STANDARD STEEL FRAMES 

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile. 

B. Exterior Frames:  Fabricated from metallic-coated (galvanized/galvannealed) steel 
sheet. 

1. Fabricate frames with full profile welded joints. 
2. Frames for Level 3 Steel Doors:  0.067-inch-thick steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet. 

1. Fabricate frames with full profile welded joints. 
2. Frames for Level 2 Steel Doors:  0.053-inch-thick steel sheet. 

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement 
plates from same material as frames. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. 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. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less 
than 0.042 inch thick. 

3. Compression Type for Drywall Slip-on Frames:  Adjustable compression 
anchors. 

4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-
inch- diameter bolts with expansion shields or inserts.  Provide pipe spacer from 
frame to wall, with throat reinforcement plate, welded to frame at each anchor 
location. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 
mm) thick, and as follows: 
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1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive 
fasteners. 

2. 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. 

2.6 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for 
adjoining hollow metal work. 

2.7 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same 
material as door face sheet in which they are installed. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 
inch high unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from 
same material as frames in which they are installed. 

2.8 LOUVERS 

A. Provide louvers for interior doors, where indicated, that comply with SDI 111C, with 
blades or baffles formed of 0.020-inch-thick, cold-rolled steel sheet set into 0.032-inch-
thick steel frame. 

1. Sightproof Louver:  Stationary louvers constructed with inverted V-shaped or Y-
shaped blades. 

2. Fire-Rated Automatic Louvers:  Louvers constructed with movable blades closed 
by actuating fusible link, and listed and labeled for use in fire-rated door 
assemblies of type and fire-resistance rating indicated by same testing and 
inspecting agency that established fire-resistance rating of door assembly. 

2.9 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical 
anchors. 

B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch-wide steel. 

2.10 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 thickness of metal.  
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. 
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B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

C. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where 

required by NFPA 80 for fire-performance rating or where indicated.  Extend 
minimum 3/4 inch  beyond edge of door on which astragal is mounted. 

D. 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. Full Profile Welded Frames:  Weld joints continuously; grind, fill, dress, and make 
smooth, flush, and not visible. 

2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no 
visible face seams or joints, fabricated from same material as doorframe.  Fasten 
members at crossings and to jambs by butt welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated. 

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four 
spot welds per anchor. 

5. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry 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: 

1) Two anchors per jamb up to 60 inches high. 
2) Three anchors per jamb from 60 to 90 inches high. 
3) Four anchors per jamb from 90 to 120 inches high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 120 inches high. 

b. 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: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 96 inches high. 
5) Two anchors per head for frames above 42 inches wide and mounted 

in metal-stud partitions. 

c. Compression Type:  Not less than two anchors in each jamb. 
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d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches 
from top and bottom of frame.  Space anchors not more than 26 inches o.c. 

6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door 
silencers as follows.  Keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door 
silencers. 

b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either 
cold- or hot-rolled steel sheet. 

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated 
mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping 
according to the Door Hardware Schedule and templates furnished as specified in 
Section 087100 - DOOR HARDWARE. 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive nontemplated, mortised and surface-

mounted door hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and 

ANSI/DHI A115 Series specifications for preparation of hollow metal work for 
hardware. 

4. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 - ELECTRICAL. 

G. Stops and Moldings:  Provide stops and moldings around glazed lites 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. Multiple Glazed Lites:  Provide fixed and removable stops and moldings, so that 
each glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior 
doors and frames. 

4. Provide loose stops and moldings on inside of hollow metal work. 
5. Coordinate rabbet width between fixed and removable stops with type of glazing 

and type of installation indicated. 

2.11 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard epoxy primer immediately after cleaning 
and pretreating. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free 
primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by 
primer manufacturer for substrate; compatible with substrate and field-applied 
coatings despite prolonged exposure. 

2. Refer to Section 099000 – PAINTING AND COATING for field-applied coating. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations 
before frame installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for 
squareness, alignment, twist, and plumbness to the following tolerances: 

1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line 
from head to floor. 

C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 

3.3 INSTALLATION 

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely 
fastened in place; comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  
Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is complete, remove 
temporary braces, leaving surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint 
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continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces. 

c. Install frames with removable glazing stops located on secure side of 
opening. 

d. Remove temporary braces necessary for installation only after frames have 
been properly set and secured. 

e. Check plumbness, squareness, and twist of frames as walls are 
constructed.  Shim as necessary to comply with installation tolerances. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on Shop 
Drawings. 

3. Metal-Stud Partitions:  Solidly pack insulation behind frames. 
4. Masonry Walls:  Coordinate installation of frames to allow for filling space 

between frames and masonry with insulation. 
5. Concrete Walls:  Solidly fill space between frames and concrete with insulation. 
6. In-Place Concrete or Masonry Construction:  Secure frames in place with 

postinstalled expansion anchors.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

7. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled 
expansion anchors through floor anchors at each jamb.  Countersink anchors, 
and fill and make smooth, flush, and invisible on exposed faces. 

8. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to 
overhead structural supports or substrates above frame unless frame is 
anchored to masonry or to other structural support at each jamb.  Bend top of 
struts to provide flush contact for securing to supporting construction.  Provide 
adjustable wedged or bolted anchorage to frame jamb members. 

9. Installation Tolerances:  Adjust hollow metal door frames for squareness, 
alignment, twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal 
line parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances 
specified below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 
b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 
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d. Between Bottom of Door and Top of Finish Floor (No Threshold):  
Maximum 3/4 inch. 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors according to NFPA 105. 

D. Glazing:  Comply with hollow metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each 
corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before 
final inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including hollow metal work that is warped, bowed, or 
otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated (Galvanized/Galvannealed) Surfaces:  Clean abraded areas and repair 
with galvanizing repair paint according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 081210 - INTERIOR ALUMINUM FRAMES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Interior aluminum framing system including doors and glazing. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 081400 - FLUSH WOOD DOORS for doors installed into aluminum 
frames. 

2. Section 087100 - DOOR HARDWARE for door hardware. 
3. Section 088000 - GLAZING for glazed lites. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, fire-resistance 
rating, and finishes. 

B. Shop Drawings:  Include the following: 

1. Frame details for each frame type, including dimensioned profiles and metal 
thicknesses. 

2. Locations of reinforcements and preparations for hardware. 
3. Details of each different wall-opening condition. 
4. Details of anchorages, joints, field splices, and connections. 
5. Details of accessories. 
6. Details of moldings, removable stops, and glazing. 
7. Details of conduits and preparations for power, signal, and control systems. 

C. Samples for Verification:  For interior aluminum frames, prepared on Samples of size 
indicated below: 

1. Framing Member:  12 inches long. 
2. Corner Fabrication:  12-by-12-inch-long, full-size window corner, including full-

size sections of extrusions with factory-applied color finish. 
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D. Schedule:  For interior aluminum frames.  Use same designations indicated on 
Drawings. Coordinate with door hardware schedule and glazing. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each type of interior aluminum frame. 

F. Maintenance Data:  For interior aluminum frames to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain interior aluminum frames from single source from single 
manufacturer. 

B. Fire-Rated Assemblies:  Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency, for fire-protection ratings indicated, based on 
testing at positive pressure according to NFPA 252 or UL 10C. 

C. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver interior aluminum frames palletized, wrapped, or crated to provide protection 
during transit and Project-site storage.  Do not use nonvented plastic.  Store interior 
aluminum frames under cover at Project site. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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. Avalon International. 
2. RACO Interior Products, Inc. 
3. Spaceworks Aluminum Frames. 
4. Western Integrated Materials, Inc. 
5. Wilson Partitions, a division of Arcadia Inc. 

B. OP-4: Clear anodized frame with clear tempered glass. 

1. Color: Light grey Seal. 

2.2 COMPONENTS 

A. Aluminum Framing:  ASTM B 221, Alloy 6063-T5 or alloy and temper required to suit 
structural and finish requirements, not less than 0.062 inch thick. 
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B. Door Frames:  Extruded aluminum, reinforced for hinges, strikes, and closers. 

1. 90-Minute Fire-Protection Rating:  Fabricate aluminum frame assemblies with a 
cold-formed, primed, interior steel liner. 

C. Glazing Frames:  Extruded aluminum, for glazing thickness indicated. 

D. Ceiling Tracks:  Extruded aluminum. 

E. Trim:  Extruded aluminum, not less than 0.062 inch thick, with removable snap-in 
casing trim glazing stops and door stops without exposed fasteners. 

2.3 ACCESSORIES 

A. Fasteners:  Aluminum, nonmagnetic, stainless-steel or other noncorrosive metal 
fasteners compatible with frames, stops, panels, reinforcement plates, hardware, 
anchors, and other items being fastened. 

B. Door Silencers:  Manufacturer's standard continuous mohair, wool pile, or vinyl seals. 

C. Smoke Seals:  Intumescent strip or fire-rated gaskets. 

D. Glazing Gaskets:  Manufacturer's standard extruded or molded plastic, to 
accommodate glazing thickness indicated. 

E. Glazing:  Comply with requirements in Section 088000 - GLAZING. 

F. Hardware:  Comply with requirements in Section 087100 - DOOR HARDWARE. 

2.4 FABRICATION 

A. Provide concealed corner reinforcements and alignment clips for accurately fitted 
hairline joints at butted or mitered connections. 

B. Factory prepare interior aluminum frames to receive templated mortised hardware; 
include cutouts, reinforcements, mortising, drilling, and tapping, according to the Door 
Hardware Schedule and templates furnished as specified in Section 087100 - DOOR 
HARDWARE. 

1. Locate hardware as required by fire-rated label for assembly. 

C. Fabricate frames for glazing with removable stops to allow glazing replacement without 
dismantling frame. 

1. Locate removable stops on the inside of spaces accessed by keyed doors. 

D. Fabricate components to allow secure installation without exposed fasteners. 
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2.5 ALUMINUM FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, floors, and ceilings, with Installer present, for conditions affecting 
performance of the Work. 

B. Verify that wall thickness does not exceed standard tolerances allowed by throat size 
indicated. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install interior aluminum frames plumb, rigid, properly aligned, and securely 
fastened in place; comply with manufacturer's written instructions. 

B. Set frames accurately in position and plumbed, aligned, and securely anchored to 
substrates. 

1. At fire-protection-rated openings, install interior aluminum frames according to 
NFPA 80 and NFPA 105. 

C. Install frame components in the longest possible lengths; components up to 96 inches 
long must be one piece. 

1. Fasten to suspended ceiling grid on maximum 48-inch centers, using sheet metal 
screws or other fasteners approved by frame manufacturer. 

2. Use concealed installation clips to produce tightly fitted and aligned splices and 
connections. 

3. Secure clips to extruded main-frame components and not to snap-in or trim 
members. 

4. Do not leave screws or other fasteners exposed to view when installation is 
complete. 

D. Install glazing as specified in Section 088000 - GLAZING. 
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3.3 CLEANING 

A. Clean exposed frame surfaces promptly after installation, using cleaning methods 
recommended by frame manufacturer and according to AAMA 609 & 610. 

B. Touch up marred frame surfaces so touchup is not visible from a distance of 48 inches.  
Remove and replace frames with damaged finish that cannot be satisfactorily repaired. 

END OF SECTION 
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SECTION 081400 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Solid-core flush wood doors for transparent and opaque finishes. 
2. Factory finishing for wood doors with transparent finish. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 
4. Louvers and glass lites for flush wood doors. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 064020 - INTERIOR ARCHITECTURAL WOODWORK for wood door 
frames. 

2. Section 081430 - STILE AND RAIL WOOD DOORS for other wood doors. 
3. Section 087100 - DOOR HARDWARE for hardware for wood doors. 
4. Section 088000 - GLAZING for glass and glazing requirements. 
5. Section 099000 - PAINTING AND COATING for field finishing of opaque wood 

doors. 

1.3 SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core and edge construction, face type, louvers, and trim for openings. 
2. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type 
of door; construction details not covered in Product Data; and the following: 

1. Door schedule indicating door and frame location, type, size, fire protection 
rating, and swing. 

2. Door elevations, dimension and locations of hardware, lite and louver cutouts, 
and glazing thicknesses. 

3. Details of frame for each frame type, including dimensions and profile. 
4. Details of electrical raceway and preparation for electrified hardware, access 

control systems, and security systems. 
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5. Dimensions and locations of blocking for hardware attachment. 
6. Dimensions and locations of mortises and holes for hardware. 
7. Clearances and undercuts. 
8. Requirements for veneer matching. 
9. Doors to be factory primed or finished and application requirements. 

C. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 
inches for each material and finish. For each wood species and transparent 
finish, provide set of three samples showing typical range of finish color, sheen, 
and grain to be expected in finished work. 

2. Frames for light openings, 6 inches long, for each material, type, and finish 
required. 

D. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain flush wood doors through one source from a single 
manufacturer. 

B. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A, 
"Architectural Wood Flush Doors." 

1. WDMA I.S.1-A Performance Grade: Extra Heavy Duty. 

C. Fire-Rated Door Inspector Qualifications: Inspector for field quality-control inspections 
of fire-rated door assemblies shall comply with qualifications set forth in NFPA 80, 
Section 5.2.3.1 and the following: 

D. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of 
egress door assemblies shall comply with qualifications set forth in NFPA 101, 
Section 7.2.1.15.4 and the following: 

E. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for fire 
ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 
10C. 

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested 
assemblies provide certification by a qualified testing agency that doors comply 
with standard construction requirements for tested and labeled fire-rated door 
assemblies except for size. 

2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, 
provide doors that have a maximum transmitted temperature end point of not 
more than 450 deg F (250 deg C) above ambient after 30 minutes of standard 
fire-test exposure. 
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F. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, based 
on testing in accordance with UL 1784 and installed in compliance with NFPA 105. 

G. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written 
instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top rail with opening number used on Shop Drawings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and HVAC system is operating 
and maintaining temperature and relative humidity at levels designed for building 
occupants for the remainder of construction period. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form, signed by manufacturer, Installer, and 
Contractor, in which manufacturer agrees to repair or replace doors that are defective 
in materials or workmanship, have warped (bow, cup, or twist) more than 1/4 inch in a 
42-by-84-inch section, or show telegraphing of core construction in face veneers 
exceeding 0.01 inch in a 3-inch span. 

1. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors. 

2. Warranty shall include hardware installation and replacement of glass and 
glazing. 

3. Warranty shall be in effect during the following period of time from date of 
Substantial Completion: 

a. Solid-Core Interior Doors: Life of installation. 

PART 2 - PRODUCTS 

2.1 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: 

1. Lambton Doors; EnviroDesign Series. 
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2. Basis of Design:  Masonite Architectural; Aspiro.  
3. Oregon Doors; Architectural Series. 
4. VT Industries Inc.; Eggers and Heritage collections. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Doors for Transparent Finish: 

1. Grade: AWI Premium, with AWI Grade AA faces, 4 inch veneer width. 
2. Species and Cut: White Oak, plain sawn. 
3. Match between Veneer Leaves: Book match. 
4. Assembly of Veneer Leaves on Door Faces: Center-balance. 
5. Pair and Set Match: Provide for doors hung in same opening or separated only 

by mullions. 
6. Transom Match: Continuous match. 
7. Stiles: Same species as face. 
8. Cross-Banding: 1/8 in. high density fiberboard, no added formaldehyde (NAF). 
9. Adhesives: WDMA T.M.-6, Type I. 

B. Doors for Opaque Finish: 

1. Grade: Premium. 
2. Faces for Interior Doors: Either medium-density overlay (MDO) or high-density 

fiberboard (HDF). 
3. Stiles: Match face. 
4. Cross-Banding: 1/8 in. high density fiberboard, no added formaldehyde (NAF). 
5. Adhesives: WDMA T.M.-6, Type I. 
6. Factory Primer: Manufacturer’s standard water-based low VOC primer. 

2.3 SOLID-CORE DOORS 

A. Cores: Comply with the following requirements: 

1. Composite Wood, General: CARB II compliant or made with binder containing no 
added formaldehyde (NAF). 

2. Particle Core: ANSI A 208.1, Grade 1-LD-2. 
3. Agrifiber Core: ANSI A 208.1, Grade 1-LD-2. 
4. Structural Composite Lumber Core: WDMA I.S.10, Timberstrand LSL. 
5. Provide doors with structural composite lumber cores instead of particleboard 

cores at locations where exit devices are indicated or where light or louver 
cutouts exceed 40% of the door area. 

B. Interior Veneer-Faced Doors: 

1. Construction: Five plies, hot-pressed, with stiles and rails bonded to core, then 
entire unit abrasive planed before veneering. 

C. Fire-Rated Doors: 
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1. Construction: Construction and core specified above for type of face indicated or 
manufacturer's standard mineral-core construction as needed to provide fire 
rating indicated. 

a. Fire Retardant Mineral Core, with no added formaldehyde cross-banding. 

2. Blocking: For mineral-core doors, provide composite blocking with improved 
screw-holding capability approved for use in doors of fire ratings indicated as 
needed to eliminate through-bolting hardware. 

3. Edge Construction: At hinge stiles, provide manufacturer's standard laminated-
edge construction with improved screw-holding capability and split resistance 
and with outer stile matching face veneer. 

a. Screw-Holding Capability: 550 lbf per WDMA T.M.-10. 

4. Pairs: Provide fire-rated pairs with fire-retardant stiles matching face veneer that 
are labeled and listed for kinds of applications indicated without formed-steel 
edges and astragals. Provide stiles with concealed intumescent seals. 

2.4 HOLLOW-CORE DOORS  

A. Interior Doors, Hollow-Core Veneer Faced: 

1. Construction:  Standard hollow core. 

2.5 LOUVERS AND LIGHT FRAMES 

A. Wood Louvers: Door manufacturer's standard solid-wood louvers, unless otherwise 
indicated. 

1. Wood Species: Same species as door faces. 
2. Profile: Flat. 

B. Fire Door Louvers (not required on 20 min. doors): Metal louvers with fusible link and 
closing device, listed and labeled for use in doors with fire rating of one and one-half 
hours and less. 

1. Metal and Finish: Galvanized steel, 0.0396 inch thick, hot-dip zinc coated and 
factory primed for paint finish. 

C. 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: Manufacturer's standard shape. 
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads 

and metal glazing clips approved for such use. 
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D. Wood-Veneered Beads for Light Openings in Fire Doors: Manufacturer's standard 
wood-veneered noncombustible beads matching veneer species of door faces and 
approved for use in doors of fire rating indicated. Include concealed metal glazing clips 
where required for opening size and fire rating indicated. 

2.6 GLAZING SYSTEMS 

A. Glazing: Provide factory installed glass products in accordance with requirements in 
Section 088000 - GLAZING. 

2.7 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances and bevels, unless otherwise indicated: 

1. Comply with clearance requirements of referenced quality standard for fitting. 
Comply with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. Locate hardware to 
comply with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop 
Drawings, ANSI/BHMA/DHI A115-W series standards, and hardware templates. 

1. Coordinate measurements of hardware mortises in metal frames to verify 
dimensions and alignment before factory machining. Drill pilot holes for screws 
for butt hinges and lock fronts at the factory. 

2. Metal Astragals: Factory prime and premachine astragals and formed-steel 
edges for hardware for pairs of fire-rated doors to receive concealed vertical rod 
exit devices. 

C. Transom and Side Panels: Fabricate matching panels with same construction, exposed 
surfaces, and finish as specified for associated doors. Finish bottom edges of transoms 
and top edges of rabbeted doors same as door stiles. 

1. Fabricate door and transom panels with full-width, solid-lumber meeting rails. 
Provide factory-installed spring bolts for concealed attachment into jambs of 
metal doorframes. 

D. Openings: Cut and trim openings through doors to comply with applicable requirements 
of referenced standards for kind(s) of door(s) required. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Louvers: Factory install louvers in prepared openings. 
3. Glazing: Factory install glazing in doors indicated to be factory finished. Comply 

with applicable requirements in Section 088000 - GLAZING. 

2.8 FACTORY FINISHING 

A. General: Comply with AWI's "Architectural Woodwork Quality Standards Illustrated" for 
factory finishing. 
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B. Doors for Opaque Finish: Factory prime faces and edges of doors, including cutouts, 
with one coat of wood primer specified in Section 099000 - PAINTING AND COATING. 

C. Doors for Transparent Finish: Factory finish doors that are indicated to receive 
transparent finish. Finish faces and edges of doors, including cutouts. 

D. Transparent Finish: 

1. Grade: Premium. 
2. Finish: AWS System-9, UV Curable, Acrylated Epoxy, Polyester or Urethane. 
3. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that frames comply with indicated requirements for type, size, location, and 
swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 - DOOR HARDWARE. 

B. Install doors to comply with manufacturer's written instructions, referenced quality 
standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 
2. Install smoke- and draft-control doors according to NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is 
required at Project site. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish 
reports to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with 
NFPA 80, Section 5.2. 
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2. Egress Door Inspections: Inspect each door equipped with panic hardware, each 
door equipped with fire exit hardware, each door located in an exit enclosure, 
each electrically controlled egress door, and each door equipped with special 
locking arrangements in accordance with NFPA 101, Section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly 
indicating compliance with each item listed in NFPA 80 and NFPA 101. 

3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Protection: Provide temporary protection to ensure work being without damage or 
deterioration at time of final acceptance. Remove protections and reclean as necessary 
immediately before final acceptance. 

C. Finished Doors: Replace doors that are damaged or do not comply with requirements. 
Doors may be repaired or refinished if work complies with requirements and shows no 
evidence of repair or refinishing. 

END OF SECTION 
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SECTION 081610 - FIBERGLASS DOORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Fiberglass doors. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 081210 – INTERIOR ALUMINUM FRAMES for frames. 
2. Section 087100 - DOOR HARDWARE for door hardware for doors. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, 
label compliance, fire-resistance rating, temperature-rise ratings, and finishes for each 
type of door specified. 

B. Shop Drawings: 

1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details and fiberglass 

thicknesses. 
3. Locations of reinforcement and preparations for hardware. 
4. Details of each different wall opening condition. 
5. Details of anchorages, joints, field splices, and connections. 
6. Details of accessories. 
7. Details of moldings, removable stops, and glazing. 
8. Details of conduit and preparations for power, signal, and control systems. 

C. Schedule:  Provide a schedule of fiberglass doors prepared by or under the supervision 
of supplier, using same reference numbers for details and openings as those on 
Drawings.  Coordinate with door hardware schedule. 

D. Qualification Data:  For Installer. 

E. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a 
qualified testing agency, for each type of standard door. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 

B. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors palletized, wrapped, or crated to provide protection during transit and 
Project-site storage.  Do not use nonvented plastic. 

B. Store fiberglass doors under cover at Project site.  Place in stacks of five units 
maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch-
high wood blocking.  Do not store in a manner that traps excess humidity. 

1. Provide minimum 1/4-inch space between each stacked door to permit air 
circulation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements 
before fabrication. 

PART 2 - PRODUCTS 

2.1 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: 

1. Therma-Tru Doors. 
2. Jeld-Wen Windows & Doors. 
3. Marvin Windows & Doors. 
4. Pella Company. 

B. Basis of Design: Provide SL-20 FRP flush, sandstone finish; with 1” laminated 
insulated glass unit and 1” recessed insulated FRP panel as indicated on the drawings, 
by Special-Lite or approved equal. 

2.2 MATERIALS 

A. Faces:  3/32-inch minimum thickness, molded from fiberglass-reinforced thermoset 
composite, stainable and paintable.  

B. Door Edges: Machinable kiln-dried clear northern red oak, flush and square with door 
faces, lock edge reinforced with full-length 3-1/2-inch wide engineered lumber core.  
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C. Door Bottom Edge: Moisture-proof and decay-proof composite. 

D. Core:  Foamed-in-place polyurethane, CFC-free, density 2.0 pcf minimum, K-factor of 
0.15 for minimum thermal transmittance. Standard factory sizes may be edge trimmed 
or end trimmed in shop or field to suit replacement door size requirements. 

E. Factory-Glazed at Sidelites: Perimeter moldings flush with skin and made as integral 
part of skin, molding details match door panel moldings.  

F. Glass: Minimum 1/8-inch tempered, two lites with sealed airspace between, air-space 
1/2-inch, argon filled.  

2.3 FIBERGLASS DOORS 

A. General:  Provide doors of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces, 
unless otherwise indicated.   

1. Design:  Raised panel. 
2. Finish:  Manufacturer’s standard finish, with true and consistent color throughout 

frame thickness.   Color as selected by the Architect. 

B. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing 
plates from same material as door face sheets. 

C. Gasketing and Weatherstripping:  Jacketed thermoset, closed-cell foam, press-fit in 
kerfs at jamb stops in frames.  Extruded thermoplastic elastomer, finned and 
chambered design, press-fit into bottom edge of doors. Corner pads at bottom margin 
corners from jacketed thermoset closed-cell foam. 

2.4 FABRICATION 

A. Fabricate fiberglass doors to be rigid and free of defects, warp, or buckle.  Accurately 
form fiberglass to required sizes and profiles, with minimum radius for thickness of 
metal.  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. Fiberglass Doors: 

1. Mortise for lockset, and recess for strike plate in lock stile. 
2. Embed steel reinforcement for hinges in fiberglass matrix; provide for hinge leaf 

recesses in hinge stile. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations 
before frame installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on 
exposed faces. 

B. Drill and tap doors to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General:  Install fiberglass doors plumb, rigid, properly aligned, and securely fastened 
in place; comply with Drawings and manufacturer's written instructions. 

B. Glazing:  Comply with fiberglass manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches  o.c. from each 
corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before 
final inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including fiberglass doors that is warped, bowed, or otherwise 
unacceptable. 

B. Remove grout and other bonding material from fiberglass doors immediately after 
installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair 
paint according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 083110 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Access doors and frames for walls and ceilings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for blocking out openings for 
access doors and frames in concrete. 

2. Section 042000 - UNIT MASONRY for anchoring and grouting access door 
frames set in masonry construction. 

3. Section 087100 - DOOR HARDWARE for rim cylinder locks and master keying. 

1.3 SUBMITTALS 

A. Product Data:  For each type of access door and frame indicated.  Include construction 
details, fire ratings, materials, individual components and profiles, and finishes. 

B. Shop Drawings:  Show fabrication and installation details of access doors and frames 
for each type of substrate.  Include plans, elevations, sections, details, and 
attachments to other work. 

C. Samples:  For each door face material, at least 3 by 5 inches in size, in specified finish. 

D. Access Door and Frame Schedule:  Provide complete access door and frame 
schedule, including types, locations, sizes, latching or locking provisions, and other 
data pertinent to installation. 

E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which 
ceiling-mounted items including access doors and frames, lighting fixtures, diffusers, 
grilles, speakers, sprinklers, and special trim are shown and coordinated with each 
other. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of access door and frame through one source 
from a single manufacturer. 

B. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are 
identical to access door and frame assemblies tested for fire-test-response 
characteristics per the following test method and that are listed and labeled by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction: 

1. NFPA 252 for vertical access doors and frames. 
2. ASTM E 119 for horizontal access doors and frames. 

C. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, 
which may vary slightly from sizes indicated. 

1.5 COORDINATION 

A. Verification:  Determine specific locations and sizes for access doors needed to gain 
access to concealed plumbing, mechanical, or other concealed work, and indicate in 
the schedule specified in "Submittals" Article. 

PART 2 - PRODUCTS 

2.1 STEEL MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

B. Steel Sheet:  Electrolytic zinc-coated, ASTM A 879/A 879M with cold-rolled steel sheet 
substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

C. Steel Finishes:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating finishes. 

1. Surface Preparation for Steel Sheet:  Clean surfaces to comply with SSPC-SP 1, 
"Solvent Cleaning," to remove dirt, oil, grease, or other contaminants that could 
impair paint bond.  Remove mill scale and rust, if present, from uncoated steel, 
complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-
SP 8, "Pickling." 

a. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing 
welds in steel, complying with SSPC-Paint 20. 

2. Factory-Primed Finish:  Apply shop primer immediately after cleaning and 
pretreating. 
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D. Drywall Beads:  Edge trim formed from 0.0299-inch zinc-coated steel sheet formed to 
receive joint compound and in size to suit thickness of gypsum board. 

2.2 STAINLESS-STEEL MATERIALS 

A. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish. 

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 316.  Remove 
tool and die marks and stretch lines or blend into finish. 

1. Finish:  Directional Satin Finish, No. 4. 

2.3 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

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. Acudor Products, Inc. 
2. Babcock-Davis. 
3. Dur-Red Products. 
4. JL Industries (a division of Activar Construction Products Group). 
5. Karp Associates, Inc. 
6. Larsen's Manufacturing Company. 
7. Milcor Inc. 
8. Nystrom, Inc. 

B. Flush Access Doors and Trimless Frames:  Fabricated from steel sheet at typical areas 
and from stainless-steel sheet at toilet and wet areas. 

1. Locations:  Wall and ceiling surfaces. 
2. Door:  Minimum 0.060-inch-thick sheet metal, set flush with surrounding finish 

surfaces. 
3. Frame:  Minimum 0.060-inch-thick sheet metal with drywall bead flange. 
4. Hinges:  Continuous piano. 
5. Lock:  Cylinder. 

a. Lock Preparation:  Prepare door panel to accept cylinder specified in 
Section 087100, DOOR HARDWARE. 

C. Recessed Access Doors and Trimless Frames: Fabricated from steel sheet at typical 
areas and from stainless-steel sheet at toilet and wet areas. 

1. Locations:  Wall and ceiling surfaces. 
2. Door:  Minimum 0.060-inch-thick sheet metal in the form of a pan recessed 5/8 

inch for gypsum board infill. 
3. Frame:  Minimum 0.060-inch-thick sheet metal with drywall bead for gypsum 

board surfaces. 
4. Hinges:  Concealed pivoting rod hinge. 
5. Lock:  Cylinder. 
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a. Lock Preparation:  Prepare door panel to accept cylinder specified in 
Section 087100, DOOR HARDWARE. 

D. Fire Rated, Uninsulated, Flush Access Doors and Frames with Exposed Trim:  
Fabricated from steel at typical areas and from stainless-steel sheet at toilets and wet 
areas. 

1. Locations:  Wall surfaces. 
2. Fire-Resistance Rating:  Not less than that of adjacent construction. 
3. Door:  Minimum 0.060-inch-thick sheet metal, flush construction. 
4. Frame:  Minimum 0.060-inch-thick sheet metal with 1-inch-wide, surface-

mounted trim. 
5. Hinges:  Continuous piano. 
6. Automatic Closer:  Spring type. 
7. Lock:  Self-latching device with cylinder lock. 

a. Lock Preparation:  Prepare door panel to accept cylinder specified in 
Section 087100, DOOR HARDWARE 

2.4 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units 
ready for installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes.  Do not use materials with 
exposed pitting, seam marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  
Furnish attachment devices and fasteners of type required to secure access panels to 
types of supports indicated. 

1. For trimless frames with drywall bead, provide edge trim for gypsum board and 
gypsum base securely attached to perimeter of frames. 

2. For trimless frames with plaster bead for full-bed plaster applications, provide 
zinc-coated expanded metal lath and exposed casing bead welded to perimeter 
of frames. 

3. Provide mounting holes in frames for attachment of units to metal or wood 
framing. 

4. Provide mounting holes in frame for attachment of masonry anchors.   

D. Recessed Access Doors:  Form face of panel to provide recess for application of 
applied finish.  Reinforce panel as required to prevent buckling. 

1. For recessed doors with plaster infill, provide self-furring expanded metal lath 
attached to door panel. 

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane 
when closed. 
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1. For cylinder lock, furnish two keys per lock and key all locks alike. 
2. For recessed panel doors, provide access sleeves for each locking device.  

Furnish plastic grommets and install in holes cut through finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face 
panels aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.2 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise 
damaged. 

END OF SECTION 
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SECTION 083310 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Manual operated overhead coiling doors of the following types: 

a. Counter doors at Pantry counter window. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for miscellaneous steel supports. 
2. Section 087100 - DOOR HARDWARE for lock cylinders and keying. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide overhead coiling doors capable of withstanding the 
effects of gravity loads and the following loads and stresses without evidencing 
permanent deformation of door components: 

1. Wind Load:  Uniform pressure (velocity pressure) required by Code but not less 
than 20 lbf/sq. ft. acting inward and outward. 

B. Maximum Air Leakage Rate:  Installed products shall comply with the following in 
accordance with the 2018 International Energy Conservation Code (IECC) Table 
C402.5.2: 

1. Rolling Doors:  1.00 cfm/sq.ft. per ANSI/DASMA 105, NFRC 400, or ASTM E283 
at 1.57 psf. 

C. Operation-Cycle Requirements:  Provide overhead coiling door components and 
operators capable of operating for not less than 20,000 cycles and for 10 cycles per 
day. 
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1.4 SUBMITTALS 

A. Product Data:  For each type and size of overhead coiling door and accessory.  Include 
the following: 

1. Summary of forces and loads on walls and jambs. 
2. Fire-Rated Doors:  Include description of fire-release system including testing 

and resetting instructions. 

B. Shop Drawings:  Shop drawings to show the air seal at the sill, jambs, and head from 
the door to the adjacent construction.  Also include any special components and 
installations not dimensioned or detailed in manufacturer's product data. 

C. Qualification Data:  For Installer. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for both installation and maintenance of units required for this Project. 

B. Source Limitations:  Obtain overhead coiling doors through one source from a single 
manufacturer. 

1. Obtain operators and controls from overhead coiling door manufacturer. 

C. Fire-Test-Response Characteristics:  Provide assemblies complying with NFPA 80 that 
are identical to door and frame assemblies tested for fire-test-response characteristics 
per UL 10b and NFPA 252, and that are listed and labeled for fire ratings indicated by 
UL, FMG, ITS, or another testing and inspecting agency acceptable to authorities 
having jurisdiction. 

D. Oversize Fire-Rated Door Assemblies:  For units exceeding sizes of tested assemblies, 
provide certification by a testing agency acceptable to authorities having jurisdiction 
that doors comply with all standard construction requirements of tested and labeled 
fire-rated door assemblies except for size. 

PART 2 - PRODUCTS 

2.1 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: 

1. CornellCookson Inc. 
2. McKEON Door Company. 
3. Overhead Door Corp. 
4. Raynor Garage Door Co.  
5. Wayne-Dalton Corp.  
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B. Basis of Design: Overhead Door Corporation; 657 Series. 

2.2 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains:  Fabricate overhead coiling door curtain of interlocking slats, designed 
to withstand wind loading indicated, in a continuous length for width of door without 
splices.  Unless otherwise indicated, provide slats of thickness and mechanical 
properties recommended by door manufacturer for performance, size, and type of door 
indicated, and as follows: 

1. Stainless Steel Curtain Slats:  ASTM A480/A480M No. 4 (polished directional 
satin).. 

a. Flat profile slats. 

2. Insulation:  Fill slat with manufacturer's standard rigid cellular polystyrene or 
polyurethane-foam-type thermal insulation complying with maximum flame-
spread and smoke-developed indexes of 75 and 450, respectively, according to 
ASTM E 84.  Enclose insulation completely within metal slat faces. 

3. Inside Curtain Slat Face:  To match material of outside metal curtain slat. 

B. Endlocks and Windlocks for Service Doors:  Malleable-iron casings galvanized after 
fabrication, secured to curtain slats with galvanized rivets or high-strength nylon.  
Provide locks on not less than alternate curtain slats for curtain alignment and 
resistance against lateral movement. 

C. Endlocks for Counter Doors:  Manufacturer's standard locks on not less than alternate 
curtain slats for curtain alignment and resistance against lateral movement. 

D. Bottom Bar for Service Doors:  Consisting of 2 angles, each not less than 1-1/2 by 1-
1/2 by 1/8 inch thick; galvanized, stainless-steel, or aluminum extrusions to suit type of 
curtain slats. 

E. Bottom Bar for Counter Doors:  Manufacturer's standard continuous channel or tubular 
shape, either stainless steel or aluminum extrusions to suit type of curtain slats. 

F. Curtain Jamb Guides for Service Doors:  Fabricate curtain jamb guides of steel angles 
or channels and angles, with sufficient depth and strength to retain curtain, to allow 
curtain to operate smoothly, and to withstand loading.  Build up units with not less than 
3/16-inch-thick galvanized steel sections complying with ASTM A 36/A 36M and 
ASTM A 123/A 123M.  Slot boltholes for guide adjustment.  Provide removable stops 
on guides to prevent overtravel of curtain, and a continuous bar for holding windlocks. 

G. Curtain Jamb Guides for Counter Doors:  Fabricate curtain jamb guides of material and 
finish to match curtain slats, with sufficient depth and strength to retain curtain, to allow 
curtain to operate smoothly, and to withstand loading.  Provide continuous integral 
wear strips to prevent metal-to-metal contact and to minimize operational noise; with 
removable stops on guides to prevent overtravel of curtain. 
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2.3 HOODS AND ACCESSORIES 

A. Hood:  Form to act as weatherseal and entirely enclose coiled curtain and operating 
mechanism at opening head.  Contour to fit end brackets to which hood is attached.  
Roll and reinforce top and bottom edges for stiffness.  Provide closed ends for surface-
mounted hoods and provide fascia for any portion of between-jamb mounting 
projecting beyond wall face.  Provide intermediate support brackets as required to 
prevent sagging. 

1. Fabricate hoods for steel doors of minimum 0.028-inch-thick, hot-dip galvanized 
steel sheet with G90 zinc coating, complying with ASTM A 653/A 653M. 

2. Include automatic drop baffle to guard against passage of smoke or flame. 

B. Weatherseals:  Provide replaceable, adjustable, continuous, compressible weather-
stripping gaskets fitted to bottom and top of exterior doors, unless otherwise indicated.  
At door head, use 1/8-inch-thick, replaceable, continuous sheet secured to inside of 
hood. 

1. Provide manual operated doors with bottom weatherseal. 
2. In addition, provide replaceable, adjustable, continuous, flexible, 1/8-inch- thick 

seals of flexible vinyl, rubber, or neoprene at doorjambs for a weathertight 
installation. 

C. Fabricate locking device assembly with lock, spring-loaded dead bolt, operating 
handle, cam plate, and adjustable locking bar to engage through slots in tracks. Lock 
cylinder is specified in Section 087100 - DOOR HARDWARE. 

D. If door unit is power operated, provide safety interlock switch to disengage power 
supply when door is locked. 

E. Automatic-Closing Device for Fire-Rated Doors:  Provide automatic-closing device that 
is inoperative during normal door operations, with governor unit complying with 
requirements of NFPA 80 and with an easily tested and reset release mechanism, and 
designed to be activated by building fire alarm and detection system and door-holder-
release devices. 

2.4 COUNTERBALANCING MECHANISM 

A. General:  Counterbalance doors by means of adjustable-tension, steel helical torsion 
spring mounted around a steel shaft and contained in a spring barrel connected to door 
curtain with barrel rings.  Use grease-sealed bearings or self-lubricating graphite 
bearings for rotating members. 

B. Counterbalance Barrel:  Fabricate spring barrel of hot-formed, structural-quality, 
welded or seamless carbon-steel pipe, of sufficient diameter and wall thickness to 
support rolled-up curtain without distortion of slats and to limit barrel deflection to not 
more than 0.03 in./ft. (2.5 mm/m) of span under full load. 
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C. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion 
springs.  Size springs to counterbalance weight of curtain, with uniform adjustment 
accessible from outside barrel.  Provide cast-steel barrel plugs to secure ends of 
springs to barrel and shaft. 

D. Fabricate torsion rod for counterbalance shaft of cold-rolled steel, sized to hold fixed 
spring ends and carry torsional load. 

E. Brackets:  Provide mounting brackets of manufacturer's standard design, either cast 
iron or cold-rolled steel plate. 

2.5 MANUAL DOOR OPERATOR 

A. General: Equip door with manual door operator by door manufacturer. 

B. Chain-Hoist Operator:  Provide manual chain-hoist operator consisting of endless steel 
hand chain, chain pocket wheel and guard, and gear-reduction unit with a maximum 
25-lbf (111-N) force for door operation.  Provide alloy steel hand chain with chain 
holder secured to operator guide. 

C. Push-up Operation:  Design counterbalance mechanism so required lift or pull for door 
operation does not exceed 25-lbf (111-N). 

2.6 ELECTRIC DOOR OPERATORS 

A. General:  Provide electric door operator assembly of size and capacity recommended 
and provided by door manufacturer for door specified, with electric motor and factory-
prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 
remote-control stations, control devices, integral gearing for locking door, and 
accessories required for proper operation. 

B. Comply with NFPA 70. 

C. Disconnect Device:  Provide hand-operated disconnect or mechanism for automatically 
engaging chain and sprocket operator and releasing brake for emergency manual 
operation while disconnecting motor without affecting timing of limit switch.  Mount 
disconnect and operator so they are accessible from floor level.  Include interlock 
device to automatically prevent motor from operating when emergency operator is 
engaged. 

D. Design operator so motor may be removed without disturbing limit-switch adjustment 
and without affecting emergency auxiliary operator. 

E. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and 
NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V, ac or dc. 

F. Door-Operator Type:  Provide wall-, hood-, or bracket-mounted, jackshaft-type door 
operator unit consisting of electric motor, drive, and chain and sprocket secondary 
drive. 
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G. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A 
insulated, electric motors complying with NEMA MG 1; with overload protection; sized 
to start, accelerate, and operate door in either direction from any position, at not less 
than 2/3 fps and not more than 1 fps, without exceeding nameplate ratings or service 
factor. 

1. Type:  Polyphase, medium-induction type. 
2. Service Factor:  According to NEMA MG 1, unless otherwise indicated. 
3. Coordinate wiring requirements and electrical characteristics of motors with 

building electrical system. 

H. Remote-Control Station:  Provide momentary-contact, three-button control station with 
push-button controls labeled "Open," "Close," and "Stop." 

1. Provide interior units, full-guarded, surface-mounted, heavy-duty type, with 
general-purpose NEMA ICS 6, Type 1 enclosure. 

I. Obstruction Detection Device:  Provide each motorized door with indicated external 
automatic safety sensor capable of protecting full width of door opening.  Activation of 
sensor immediately stops and reverses downward door travel. 

J. Limit Switches:  Provide adjustable switches, interlocked with motor controls and set to 
automatically stop door at fully opened and fully closed positions. 

K. Provide electric operators with ADA-compliant audible alarm and visual indicator lights. 

2.7 FINISHES 

A. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  
Noticeable variations in the same piece are not acceptable.  Variations in appearance 
of other components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install coiling doors and operating equipment complete with necessary 
hardware, jamb and head molding strips, anchors, inserts, hangers, and equipment 
supports. 

1. Install fire-rated doors to comply with NFPA 80. 

3.2 ADJUSTING 

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free of warp, twist, 
or distortion and with weathertight fit around entire perimeter. 
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3.3 STARTUP SERVICES 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 
instructions. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner’s maintenance 
personnel to adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 
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SECTION 083480 - SMOKE CONTAINMENT CURTAIN 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Smoke containment system at elevator hoistway entrances. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for miscellaneous steel supports. 
2. Division 26 - ELECTRICAL for electrical service and connections for powered 

operators and accessories and tie-in to fire alarm system. 

1.3 SUBMITTALS 

A. Product Data:  For each type and size of smoke containment curtain and accessory.  
Include the following: 

1. Summary of forces and loads on walls and jambs. 
2. Include description of fire-release system including testing and resetting 

instructions. 

B. Shop Drawings:  For special components and installations not dimensioned or detailed 
in manufacturer's product data. 

C. Qualification Data:  For Installer. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Minimum five years experience in producing smoke 
containment systems of the type specified. Manufacturer shall maintain a quality 
control program in accordance with ICBO-ES Acceptance Criteria AC 77. 

B. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for both installation and maintenance of units required for this Project. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

 

SMOKE CONTAINMENT CURTAIN 
083480 - 2 

C. Source Limitations:  Obtain overhead coiling doors through one source from a single 
manufacturer. 

1. Obtain operators and controls from overhead coiling door manufacturer. 

D. Fire-Test-Response Characteristics:  Provide assemblies complying with NFPA 80 that 
are identical to door and frame assemblies tested for fire-test-response characteristics 
per UL 10b and NFPA 252, and that are listed and labeled for fire ratings indicated by 
UL, FMG, ITS, or another testing and inspecting agency acceptable to authorities 
having jurisdiction. 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100. 

F. Testing Laboratory Label:  

1. UL Listing. 
2. OSHPD Anchorage Pre-Approval No. R-0318. 

G. Pre-Installation Meeting: 

1. Schedule and convene a pre-installation meeting prior to commencement of field 
operations with representatives of the following in attendance: Owner, Design 
Professional, Construction Manager, smoke containment system sub-contractor, 
painting sub-contractor, and electrical sub-contractor. 

2. Review substrate conditions, requirements of related work, installation 
instructions, storage and handling procedures, and protection measures. 

3. Keep minutes of meeting including responsibilities of various parties and 
deviations from specifications and installation instructions. 

1.5 TESTS 

A. Fire-Resistance:  Where fire-resistance ratings are indicated or required by authorities 
having jurisdiction, provide curtains which are identical to curtains whose fire-
resistance rating has been tested  in compliance with ASTM E152 by independent 
agencies  acceptable to the Design Professional and authorities having jurisdiction. 

B. ASTM A240 - Standard Specification for Heat Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels. 

C. ICBO Evaluation Services: AC77 - Acceptance Criteria for Smoke-Containment 
Systems Used With Fire-Resistive Elevator Hoistway Doors and Frames. 

D. NFPA Codes and Standards: 

1. 70 - National Electrical Code. 
2. 105 - Recommended Practice for the Installation of Smoke-Control Door 

Assemblies. 
3. 72 – National Fire Alarm Code 
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E. SBCCI Public Safety and Evaluation Services, Inc., Report No 9710 - Smoke Guard. 

F. UL Standards: 

1. 268 - Smoke Detectors for Fire Protective Signaling Systems. 
2. 508 - Industrial Control Equipment. 
3. 864 - Control Units for Fire Protective Signaling Systems. 
4. 1784 - Air Leakage Tests for Door Assemblies. 

G. Air Leakage: Less than 3 cfm per sq. ft. of door opening at 0.1 in water pressure 
differential at ambient temperature and 400 degrees F tested per IBC 714.2.3 or per 
1997 UBC Vol. 3, Standard 7-2, Part II. 

PART 2 - PRODUCTS 

2.1 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: 

1. Model M400 by Smoke Guard Corporation, Boise, ID 83713. 

2.2 CURTAIN MATERIALS AND CONSTRUCTION 

A. Curtain: 

1. Film: Minimum 1 mil (0.025 mm) thick transparent polyimide film reinforced with 
100 denier nomex yarn at .25 in (6.35 mm) each way. 

2. Magnetic Strips: Flexible multi-pole strips attached to longitudinal edges of film 
with low modulus silicone adhesive. 

B. Housing: 20 gauge, powder coated, cold rolled or stainless steel container and door 
with concealed hinges, and latch. 

C. Auxiliary Rails:  

1. Material: 16 gauge ASTM A 240/240M, Type 430, ferretic stainless steel. 
2. Size: As shown on Drawings.  

D. Cove Bases (required for hoistway openings wider than 48"): 16 gauge ASTM A 
240/240M, Type 430, ferretic stainless steel. 

E. Rewind Motor:  NFPA 70, 12v DC.  

F. Release Mechanism: Comply with UL Standard No. 508 or 864. 
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G. Control Station: Metal box with battery backup, power disconnect with integral circuit 
breaker, step down power transformer (120v AC to 12v DC), and controller circuit 
board. 

1. Emergency Power Supply: 12v DC battery with charger. 

H. Wall Switch: Include switch to rewind curtain into housing, system status indicators, 
keyed curtain deployment switch, and keyed to silence function. 

2.3 IDENTIFICATION 

A. Label each smoke containment system with following information: 

1. Manufacturer’s name. 
2. Maximum leakage rating at specified pressure and temperature conditions. 
3. Label of quality control agency. 

2.4 ACCESSORIES 

A. Provide automatic-closing device that is inoperative during normal door operations, 
with governor unit complying with requirements of NFPA 80 and with an easily tested 
and reset release mechanism, and designed to be activated by building fire alarm and 
detection system and door-holder-release devices. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install coiling doors and operating equipment complete with necessary 
hardware, jamb and head molding strips, anchors, inserts, hangers, and equipment 
supports. 

1. Install fire-rated curtain to comply with NFPA 80. 

3.2 ADJUSTING 

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free of warp, twist, 
or distortion and with weathertight fit around entire perimeter. 

3.3 STARTUP SERVICES 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 
instructions. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 
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a. Test door closing when activated by detector or alarm-connected fire-
release system.  Reset door-closing mechanism after successful test. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner’s maintenance 
personnel to adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 
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SECTION 083513 - GLAZED FOLDING DOORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Thermally broken aluminum-framed folding glass wall system. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for miscellaneous steel supports and 
framing. 

2. Section 087100 - DOOR HARDWARE for lock cylinders and keying. 
3. Section 061000 - ROUGH CARPENTRY for blocking and supports. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes 
for folding doors. 

B. Shop Drawings:  For folding doors.  Include plans, elevations, sections, details, 
attachments to other work, clearances required for operation, and accessory items.  
Show blocking. 

C. Setting Drawings:  For anchorages, including sleeves, concrete inserts, anchor bolts, 
and items with integral anchors that are to be embedded in concrete and masonry, and 
for cutouts required in other work, including support-beam punching template. 

D. Samples for Verification:  For each type of folding door indicated and for each type of 
exposed finish required, in manufacturer's standard sizes. 

E. Qualification Data:  For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 
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1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements 
before fabrication 

PART 2 - PRODUCTS 

2.1 THERMALLY BROKEN ALUMINUM-FRAMED FOLDING GLASS WALL SYSTEMS 

A. Basis-of-Design:  Model SL70 by Nana Wall or equal by Solar Innovations or 
LaCantina. 

1. Swing Panel - Operation / Cycling Performance (AAMA 920):  500,000 cycles. 
2. System - Life Cycle Performance (DIN EN 1191/12400):  20,000 cycles. 
3. Folding Glass Storefront Units tested to AAMA/WDMA/CSA 101/I.S.2/A440. 
4. Forced Entry (AAMA 1304 / ATSM F842):  Meets requirements for plus F1. 
5. Adjustment:  Folding and sliding hardware capable of compensation and 

adjustment without removing panels from tracks.  Width Adjustment:  1/16 inch 
(1.5 mm) per hinge.  Height Adjustment:  1/16 inch (1.5 mm) up and down. 

6. Hinges:  Stainless steel. Stainless steel security hinge pins and set-screws. 
7. Fasteners:  Tapered pins or stainless screws for connecting frame components. 
8. Aluminum Extrusion:  AIMgSi0.5 alloy, 6063-T5.  Thickness:  0.078 inch (2.0 

mm) nominal. Thermally broken with a 3/4 to 15/16 inch (20 to 24 mm) wide 
polyamide plastic reinforced with glass fibers. 

9. Aluminum Finish Powder Coating:  AAMA 2605, PVDF Kynar finish, standard 
color as selected. 

10. Sliding and Folding System:   

a. Manufacturer's combination sliding and folding hardware with top, bottom 
tracks and threshold.  

b. Running carriages to have sealed, self-lubricating, ball bearing multi-rollers.  
c. Surface mounted hinges and running carriages will not be allowed.  
d. Weight of panels supported by the bottom of the track will not be allowed.  

11. Mounting:  Upper guide carriage and lower running carriage with four vertical 
stainless steel wheels and two horizontal polyamide plastic wheels. The vertical 
wheels to ride on top of sill track and lie above the water run-off level. Carrying 
capacity of lower running carriage to be 440 lbs (200 kg). 

12. Aluminum Thresholds:  Thermally broken with polyamide, raised sill. Finish to 
match panel finish. 

13. Glazing:  15/16 inch tempered insulating glass units, low-e coating, spacers to 
match frame, selected from manufacturer's standard spacer colors.  Source from 
same source as storefront glazing. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of folding doors. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. For folding doors supported by or anchored to permanent construction, advise 
installers of specific requirements for placement of anchorage devices.  Furnish 
installers of other work with templates and drawings showing locations of anchorage 
devices and similar items. 

3.3 INSTALLATION 

A. Install frame in accordance with manufacturer's recommendations and installation 
instructions. Properly flash and waterproof around the perimeter of the opening.  

B. Securely attach anchorage devices to rigidly fit frame in place, level, straight, plumb 
and square.  Install frame in proper elevation, plane and location, and in proper 
alignment with other work. 

C. When lower track is designed to drain, provide connections to allow for drainage. 

D. Install panels, handles, lockset and accessories in accordance with manufacturer’s 
recommendations and instructions. 

3.4 ADJUSTING 

A. Adjust units as necessary to ensure smooth, quiet operation without warping or 
binding.  Adjust hardware to function smoothly.  Confirm that latches engage 
accurately and securely without forcing or binding. 

END OF SECTION 
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SECTION 083610 - SECTIONAL DOORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Electrically-motor-operated sectional overhead doors at Garage. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for miscellaneous steel supports. 
2. Section 087100 - DOOR HARDWARE for lock cylinders and keying. 
3. Division 26 - ELECTRICAL for electrical service and connections for powered 

operators and accessories. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide sectional overhead doors capable of withstanding the 
effects of gravity loads and the following loads and stresses without evidencing 
permanent deformation of door components: 

1. Wind Loads:  Determine loads based on the following minimum design wind 
pressures: 

a. Uniform pressure (velocity pressure) as required by Code but not less than 
20 lbf/sq. ft. acting inward and outward. 

B. Maximum Air Leakage Rate:  Installed products shall comply with the following in 
accordance with the 2018 International Energy Conservation Code (IECC) Table 
C402.5.2: 

1. Garage Doors:  0.40 cfm/sq.ft. per ANSI/DASMA 105, NFRC 400, or ASTM E283 
at 1.57 psf. 

C. Operation-Cycle Requirements:  Provide sectional overhead door components and 
operators capable of operating for not less than 10,000  cycles. 
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1.4 SUBMITTALS 

A. Product Data:  For each type and size of sectional overhead door and accessory.  
Include the following: 

1. Summary of forces and loads on walls and jambs. 
2. Motors:  Show nameplate data and ratings, characteristics, and mounting 

arrangements. 

B. Shop Drawings:  For special components and installations not dimensioned or detailed 
in manufacturer's product data. 

C. Qualification Data:  For Installer. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for both installation and maintenance of units required for this Project. 

B. Source Limitations:  Obtain sectional overhead doors through one source from a single 
manufacturer. 

1. Obtain operators and controls from sectional overhead door manufacturer. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100. 

PART 2 - PRODUCTS 

2.1 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: 

1. CornellCookson, Inc.. 
2. Overhead Door Corp. 
3. Raynor Garage Door Co.  
4. Wayne-Dalton Corp.  

B. Basis of Design: Overhead Door Corp.; Series 422. 

2.2 STEEL DOOR SECTIONS 

A. Construct door sections including face sheets and frames from zinc-coated 
(galvanized), cold-rolled, commercial steel (CS) sheet, complying with 
ASTM A 653/A 653M, G60 coating designation. 

1. Minimum Base-Metal (Uncoated) Thickness for Section Faces:  0.053 inch. 
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2. Exterior-Section Face:  Flat. 

B. Fabricate door panels from a single sheet to provide sections not more than 24 inches 
high and nominally 2 inches deep.  Roll horizontal meeting edges to a continuous, 
interlocking, keyed, rabbeted, shiplap, or tongue-in-groove weathertight seal, with a 
reinforcing flange return. 

1. For insulated doors, provide door sections with continuous thermal-break 
construction, separating faces of door. 

C. Enclose open sections with channel end stiles formed from not less than 0.064-inch-
thick galvanized steel sheet and weld end stiles to door section in place.  Provide 
intermediate stiles formed from not less than 0.064-inch-thick galvanized steel sheet, 
cut to door section profile, and welded in place. 

1. Stile Spacing:  Not more than 48 inches apart. 

D. Reinforce bottom section with a continuous channel or angle complying with bottom-
section profile. 

E. Reinforce sections with continuous horizontal and diagonal reinforcement, as required 
to stiffen door and for wind loading.  Provide galvanized steel bars, struts, trusses, or 
strip steel, formed to depth and bolted or welded in place. 

F. Provide reinforcement for hardware attachment. 

G. Thermal Insulation:  Insulate inner core of steel sections with door manufacturer's 
standard polyurethane insulation, foamed in place to completely fill inner core of 
section and pressure bonded to face sheets to prevent delamination under wind load, 
and with maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively, according to ASTM E 84.  Enclose insulation completely within steel 
sections that incorporate the following inside facing material, with no exposed 
insulation material evident: 

1. Inside Facing Material:  Zinc-coated (galvanized) steel sheet with a minimum 
base (uncoated) metal thickness of 0.028 inch. 

H. Fabricate sections so finished door assembly is rigid and aligned, with tight hairline 
joints and free of warp, twist, and deformation. 

I. Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

1. Surface Preparation:  Clean galvanized surfaces with nonpetroleum solvent so 
surfaces are free of oil and other contaminants. 

a. Pretreat zinc-coated steel, after cleaning, with a conversion coating of type 
suited to organic coating applied over it. 
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2. Apply manufacturer's standard primer and powder-coat finish to interior- and 
exterior-door faces after forming, according to coating manufacturer's written 
instructions for application, thermosetting, and minimum dry film thickness. 

a. Color and Gloss:  As selected by Architect from manufacturer's full range. 

2.3 TRACKS, SUPPORTS, AND ACCESSORIES 

A. Tracks:  Manufacturer's standard, galvanized steel track system, sized for door size 
and weight, designed for lift type indicated and clearances shown, and complying with 
ASTM A 653/A 653M for minimum G60 zinc coating.  Provide complete track assembly 
including brackets, bracing, and reinforcement for rigid support of ball-bearing roller 
guides for required door type and size.  Slot vertical sections of track spaced at 2 
inches apart for door-drop safety device.  Slope tracks at proper angle from vertical or 
design to ensure tight closure at jambs when door unit is closed.  Weld or bolt to track 
supports. 

B. Track Reinforcement and Supports:  Galvanized steel track reinforcement and support 
members, complying with ASTM A 36/A 36M and ASTM A 123/A 123M.  Secure, 
reinforce, and support tracks as required for door size and weight to provide strength 
and rigidity without sag, sway, and vibration during opening and closing of doors. 

1. Support and attach tracks to opening jambs with continuous angle welded to 
tracks and attached to wall.  Support horizontal (ceiling) tracks with continuous 
angle welded to track and supported by laterally braced attachments to overhead 
structural members at curve and end of tracks. 

a. Repair galvanized coating on tracks according to ASTM A 780. 

C. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-stripping 
gaskets of flexible vinyl, rubber, or neoprene fitted to bottom and top of overhead door. 

1. Provide motor-operated doors with combination bottom weatherseal and sensor 
edge. 

2. Provide continuous flexible seals at door jambs for a weathertight installation. 

D. Full-Vision Panels:  Manufacturer's standard, tubular, aluminum-framed section fully 
glazed with 3/4 inch (19 mm) dual pane tempered insulated glazing. 

2.4 HARDWARE 

A. General:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, 
stainless-steel, or other corrosion-resistant fasteners, to suit door type. 

B. Hinges:  Heavy-duty galvanized steel hinges of not less than 0.0747-inch-thick, 
uncoated steel at each end stile and at each intermediate stile, according to 
manufacturer's written recommendations for door size.  Attach hinges to door sections 
through stiles and rails with bolts and lock nuts or lock washers and nuts.  Use rivets or 
self-tapping fasteners where access to nuts is not possible.  Provide double-end hinges 
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where required, for doors exceeding 16 feet in width, unless otherwise recommended 
by door manufacturer. 

C. Rollers:  Heavy-duty rollers with steel ball bearings in case-hardened steel races, 
mounted with varying projections to suit slope of track.  Extend roller shaft through both 
hinges where double hinges are required.  Provide 3-inch-diameter roller tires for 3-
inch-wide track and 2-inch-diameter roller tires for 2-inch- wide track. 

D. Push/Pull Handles:  For push-up-operated or emergency-operated doors, provide 
galvanized steel lifting handles on each side of door. 

E. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for 
locking by padlock, located on single-jamb side, operable from inside only. 

F. Fabricate locking device assembly with lock, spring-loaded dead bolt, operating 
handle, cam plate, and adjustable locking bar to engage through slots in tracks. Lock 
cylinder is specified in Section 087100 - DOOR HARDWARE. 

G. If door unit is power operated, provide safety interlock switch to disengage power 
supply when door is locked. 

2.5 COUNTERBALANCE MECHANISM 

A. Extension Spring:  Counterbalance mechanism with aircraft-type steel cable over ball-
bearing sheaves.  Provide oil-tempered wired springs with internal safety rods.  
Combine operation with a spring bumper in each horizontal track to cushion door at 
end of opening operation. 

B. Torsion Spring:  Counterbalance mechanism consisting of adjustable-tension torsion 
springs fabricated from oil-tempered-steel wire complying with ASTM A 229/A 229M, 
Class II, mounted on a cross-header tube or steel shaft.  Connect to door with 
galvanized aircraft-type lift cables with cable safety factor of at least 5 to 1.  Provide 
springs calibrated for a minimum of 10,000 cycles. 

C. Cable Drums:  Cast-aluminum or gray-iron casting cable drums grooved to receive 
cable.  Mount counterbalance mechanism with manufacturer's standard ball-bearing 
brackets at each end of 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. 

D. Cable Safety Device:  Include a spring-loaded, steel or bronze cam mounted to bottom 
door roller assembly on each side and designed to automatically stop door if either 
cable breaks. 

E. Bracket:  Provide anchor support bracket as required to connect stationary end of 
spring to the wall and to level shaft and prevent sag. 

F. Provide a spring bumper at each horizontal track to cushion door at end of opening 
operation. 
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2.6 MANUAL DOOR OPERATORS 

A. Push-up Operation:  Lift handles and pull rope for raising and lowering doors, operating 
with a maximum 25-lbf lift or pull. 

2.7 ELECTRIC DOOR OPERATORS 

A. General:  Provide electric door operator assembly of size and capacity recommended 
and provided by door manufacturer for door  and operation-cycle requirements 
specified, with electric motor and factory-prewired motor controls, starter, gear-
reduction unit, solenoid-operated brake, clutch, remote-control stations, control 
devices, integral gearing for locking door, and accessories required for proper 
operation. 

B. Comply with NFPA 70. 

C. Disconnect Device:  Hand-operated disconnect device or mechanism for automatically 
engaging chain-and-sprocket operator and releasing brake for emergency manual 
operation while disconnecting motor without affecting timing of limit switch.  Mount 
disconnect device and operator so they are accessible from floor level.  Include 
interlock device to automatically prevent motor from operating when emergency 
operator is engaged. 

D. Design operator so motor may be removed without disturbing limit-switch adjustment 
and without affecting emergency auxiliary operator. 

E. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and 
NEMA ICS 6, with NFPA 70, Class 2 control circuit, maximum 24-V, ac or dc. 

F. Electric Motors:  High-starting torque, reversible, continuous-duty, Class A insulated, 
electric motors complying with NEMA MG 1, with overload protection, sized to start, 
accelerate, and operate door in either direction from any position, at not less than 
2/3 fps and not more than 1 fps, without exceeding nameplate ratings or service factor. 

1. Type:  Polyphase, medium-induction type. 
2. Service Factor:  Comply with NEMA MG 1, unless otherwise indicated. 
3. Coordinate wiring requirements and electrical characteristics of motors with 

building electrical system. 

G. Remote-Control Station:  Momentary-contact, three-button control station with push-
button controls labeled "Open," "Close," and "Stop." 

H. Obstruction Detection Device:  Provide each motorized door with indicated external 
automatic safety sensor capable of protecting full width of door opening.  Activation of 
sensor immediately stops and reverses downward door travel. 

I. Limit Switches:  Adjustable switches interlocked with motor controls and set to 
automatically stop door at fully opened and fully closed positions. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install door, track, and operating equipment complete with necessary 
hardware, jamb and head molding strips, anchors, inserts, hangers, and equipment 
supports according to Shop Drawings, manufacturer's written instructions, and as 
specified. 

B. Fasten vertical track assembly to framing, spaced not less than 24 inches apart.  Hang 
horizontal track from structural overhead framing with angle or channel hangers 
fastened to framing by welding or bolting or both.  Provide sway bracing, diagonal 
bracing, and reinforcement as required for rigid installation of track and door-operating 
equipment. 

C. Protect doors and tracks against damage from construction operations and placement 
of equipment and fixtures during the remainder of construction period. 

3.2 ADJUSTING 

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, 
twist, or distortion and with weathertight fit around entire perimeter. 

B. Adjust belt-driven motors as follows: 

1. Use adjustable motor-mounting bases for belt-driven motors. 
2. Align pulleys and install belts. 
3. Tension belt according to manufacturer's written instructions. 

C. Touch-up Painting:  Immediately after welding galvanized track to track supports, clean 
field welds and abraded galvanized surfaces and repair galvanizing to comply with 
ASTM A 780. 

3.3 DEMONSTRATION 

A. Engage a factory-authorized service representative to train the Owner's maintenance 
personnel to adjust, operate, and maintain sectional overhead doors.  

END OF SECTION 
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SECTION 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Exterior and interior aluminum-framed storefronts. 
2. Exterior and interior manual-swing aluminum doors. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 079200 - JOINT SEALANTS for installation of joint sealants installed with 
aluminum-framed systems and for sealants to the extent not specified in this 
Section. 

2. Section 084410 - GLAZED ALUMINUM CURTAIN WALLS for curtain-wall 
systems that mechanically retain glazing on four sides. 

3. Section 087100 - DOOR HARDWARE for lock cylinders and keying. 
4. Section 088000 - GLAZING for glazing requirements to the extent not specified in 

this Section. 
5. Section 089000 - LOUVERS AND VENTS for units installed with aluminum-

framed systems. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design entrance and storefront system, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. General:  Provide aluminum-framed systems, including anchorage, capable of 
withstanding, without failure, the effects of the following: 

1. Structural loads. 
2. Thermal movements. 
3. Dimensional tolerances of building frame and other adjacent construction. 
4. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferred to building structure. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 
084110 - 2 

c. Framing members transferring stresses, including those caused by thermal 
and structural movements, to glazing. 

d. Noise or vibration created by wind and thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Sealant failure. 
g. Failure of operating units to function properly. 

C. Structural Loads:  Wind and seismic loads as indicated on the Structural Drawings, but 
not less than that required by Code. 

D. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 
13 feet 6 inches (and to 1/240 of clear span plus 1/4 inch for spans greater than 
13 feet 6 inches or an amount that restricts edge deflection of individual glazing 
lites to 3/4 inch, whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch, 
whichever is smaller, amount not exceeding that which reduces glazing bite to 
less than 75 percent of design dimension and that which reduces edge clearance 
between framing members and glazing or other fixed components directly below 
to less than 1/8 inch and clearance between members and operable units directly 
below to less than 1/16 inch. 

E. Thermal Movements:  Provide aluminum-framed systems that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

F. Air Infiltration:  Provide doors and storefront which comply with the following. Test unit 
in accordance with ASTM E 283. 

1. Swinging Entrance Doors, ASHRAE Requirement:  1.0 cfm/sf maximum air 
leakage at a pressure differential of 1.57 psf.  

2. Storefront, ASHRAE Requirement:  0.06 cfm/sf maximum air leakage at a 
pressure differential of 1.57 psf or higher. 

G. Water Leakage Test:  Test fixed framing system in accordance with ASTM E 331. 

1. Test Pressure:  8 psf.  
2. Performance:  No leakage as defined in test method at specified test pressure.  

No uncontrolled water penetrating system or appearing on normally exposed 
interior surfaces. 

H. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as 
required by Code, determined according to NFRC 200 procedures.  Submit proof of 
compliance with submittals as specified. 
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I. Thermal Transmittance: Provide window units that have a U-value as required by Code 
rated in BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in 
accordance with AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance 
with submittals as specified. 

J. Condensation Resistance:  Provide aluminum-framed systems with fixed glazing and 
framing areas having condensation-resistance factor (CRF) of not less than 65 for fixed 
storefront units and not less than 55 for doors when tested according to AAMA 1503. 

1.4 SUBMITTALS 

A. Product Data:  Include installation instructions, construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each 
type of product indicated. Indicate special procedures and perimeter conditions 
requiring special attention.  

B. Shop Drawings: Prepared under the supervision of a qualified professional engineer 
detailing fabrication and assembly of aluminum-framed systems.  For aluminum-framed 
systems.  Include plans, elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.  

2. Include structural analysis of story drift and deflection from anticipated live loads, 
and determination whether head receptors are required. 

3. Include details of provisions for system expansion and contraction and for 
draining moisture occurring within the system to the exterior. 

4. For entrances, include hardware schedule and indicate operating hardware 
types, functions, quantities, and locations. 

5. Wiring diagrams for power, signal, and control wiring. 
6. Activation and safety devices. 
7. Include full-size isometric details of each vertical-to-horizontal intersection of 

storefronts, showing the following:   

a. Joinery, including concealed welds.  
b. Anchorage.  
c. Expansion provisions 
d. Glazing 
e. Flashing and drainage.  

8. Include details showing interface with perimeter conditions to depict interface 
with adjacent thermal, weather, air and vapor barriers, and adjacent flashings.   

9. Shop drawings must be signed and stamped by a professional engineer.  

C. Delegated-Design Submittal:  For entrance and storefront 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.  Show 
structural testing for attachment of the storefront to the existing structure.  Contractor 
should survey slab edge locations and conditions of the embeds to develop the 
attachment details.  
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D. Samples for Verification:  For each type of exposed finish required, in manufacturer's 
standard sizes. 

E. Qualification Data:  For Installer. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for aluminum-framed systems. 

G. Performance Reports:  Based on systems, components and glazing methods proposed 
for use on this Project, proof that units as glazed for this Project meet or exceed Code 
requirements for the following: 

1. U-value. 
2. Solar heat-gain coefficient. 

H. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals. 

I. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of entrance and storefront systems that are similar 
to those indicated for this Project in material, design, and extent. 

C. Installer Qualifications:  Capable of assuming engineering responsibility and performing 
work of this Section and who is acceptable to manufacturer. 

D. Accessible Entrances:  Comply with authorities having jurisdiction, local state building 
code and the U.S. Architectural & Transportation Barriers Compliance Board's 
"Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and 
Facilities (ADAAG)." 

E. Preinstallation Conference:  Conduct conference at Project site.  Review methods and 
procedures related to storefront system, including, but not limited to, the following:  

1. Review structural load limitations.  
2. Review and finalize construction schedule and verify availability of materials, 

Installer’s personnel, equipment, and facilities needed to make progress and 
avoid delays.  

3. Review required testing, inspection, and certifying procedures. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for aluminum-
framed systems by field measurements before fabrication and indicate measurements 
on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating aluminum-
framed systems without field measurements.  Coordinate construction to ensure 
that actual dimensions correspond to established dimensions. 

1.7 WARRANTY 

A. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components on which finishes fail within specified warranty period.  
Warranty does not include normal weathering. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of automatic entrances that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Faulty operation of operators, controls, and hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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: 

1. Storefront, Thermal Break, 2 inch by 4-1/2 inch profile: 

a. EFCO Corporation, 403X. 
b. Kawneer North America, 451UT. 
c. Oldcastle BuildingEnvelope, 3000XT. 
d. Tubelite Inc., TU24000. 
e. YKK AP America Inc., YES 45 XT. 

2. Storefront, 1-3/4 inch by 4-1/2 inch profile: 
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a. EFCO Corporation, 401 NT. 
b. Kawneer North America, Trifab 400. 
c. Oldcastle BuildingEnvelope, FG-1000. 
d. Tubelite Inc., INT45. 
e. YKK AP America Inc., YES 40 FS. 

3. Doors, Wide Stile: 

a. EFCO, a Pella Company, D-500. 
b. Kawneer North America, 500. 
c. Oldcastle BuildingEnvelope, WS-500. 
d. Tubelite Inc., Wide. 
e. YKK AP America Inc., 50D. 

4. Doors, Wide Stile, Thermally-Broken: 

a. EFCO, a Pella Company, D-502. 
b. Kawneer North America, Insulpour 500T. 
c. Oldcastle BuildingEnvelope, WS-500TC. 
d. Tubelite Inc., Wide Thermal Block. 
e. YKK AP America Inc., 50XT. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00 applied immediately after surface 
preparation and pretreatment.  Select surface preparation methods according to 
recommendations in SSPC-SP COM and prepare surfaces according to applicable 
SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Construction:  Dual thermal-break. 
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B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Where fasteners are subject to loosening or turning out from thermal and 
structural movements, wind loads, or vibration, use self-locking devices. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match 

framing system. 

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

E. Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials.  Form exposed flashing from sheet 
aluminum finished to match framing and of sufficient thickness to maintain a flat 
appearance without visible deflection. 

F. Framing System Gaskets and Sealants:  Manufacturer's standard recommended by 
manufacturer for joint type. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Section 088000 - GLAZING. 

B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or 
extruded, that maintain uniform pressure and watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types. 

2.5 DOORS 

A. Doors:  Manufacturer's standard glazed doors, for manual swing operation. 

1. Door Construction: Mechanical clip fastening, SIGMA deep penetration plus 
welds and 1-1/8 inch long fillet welds inside and outside of all four corners.  
Glazing stops shall be hook-in type and EPDM glazing gaskets reinforced with 
non-stretchable cord. 

2.6 DOOR HARDWARE 

A. General:  Provide heavy-duty units in sizes and types recommended by entrance 
system and hardware manufacturers for entrances and uses indicated. 

1. Opening-Force Requirements: 

a. Egress Doors:  Not more than 30 lbf required to set door in motion and not 
more than 15 lbf required to open door to minimum required width. 
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b. Accessible Interior Doors:  Not more than 5 lbf. 

B. Hardware Sets:  Provide as specified in Section 087100 - DOOR HARDWARE. 

C. Pivot Hinges: BHMA A156.4, Grade 1. 

D. Locking Devices, General:  Do not require use of key, tool, or special knowledge for 
operation. 

1. Opening-Force Requirements: 

a. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a 
force of not more than 15 lbf (67 N) for not more than 3 seconds. 

b. Latches and Exit Devices:  Not more than 15 lbf (67 N) required to release 
latch. 

E. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1. 

F. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction, for panic protection, based on testing according to 
UL 305. 

1. Standard:  BHMA A156.3, Grade 1. 

G. Cylinders:  As specified in Section 087100 - DOOR HARDWARE. 

H. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated 
for aluminum framing. 

I. Operating Trim:  BHMA A156.6. 

J. Closers:  With accessories required for a complete installation, sized as required by 
door size, exposure to weather, and anticipated frequency of use, and adjustable to 
meet field conditions and requirements for opening force. 

1. Standard:  BHMA A156.4, Grade 1. 

K. Concealed Overhead Holders:  BHMA A156.8, Grade 1. 

L. Surface-Mounted Holders:  BHMA A156.16, Grade 1. 

M. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door 
location indicated, with integral rubber bumper. 

N. Silencers:  BHMA A156.16, Grade 1. 

O. Thresholds:  Raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch (13 mm). 

1. Standard:  BHMA A156.21. 
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P. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored 
to frame hinge-jamb at center-pivoted doors. 

2.7 ACCESSORY MATERIALS 

A. Insulating Materials:  As specified in Section 072100 - THERMAL INSULATION. 

B. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified 
in Section 079200 - JOINT SEALANTS. 

C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat. 

2.8 FABRICATION 

A. Form aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

C. Framing Members, General:  Fabricate components that, when assembled, have the 
following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances. 
6. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing (without projecting 
stops). 

E. Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing hardware. 

1. At exterior doors, provide compression weather stripping at fixed stops. 
2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  

Install three silencers on strike jamb of single-door frames and two silencers on 
head of frames for pairs of doors. 

F. Doors:  Reinforce doors as required for installing hardware. 

1. At pairs of exterior doors, provide sliding weather stripping retained in adjustable 
strip mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 
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G. Hardware Installation:  Factory install hardware to the greatest extent possible.  Cut, 
drill, and tap for factory-installed hardware before applying finishes. 

H. After fabrication, clearly mark components to identify their locations in Project 
according to Shop Drawings. 

2.9 ALUMINUM FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; 
Organic Coating:  manufacturer's standard 2-coat, thermocured system consisting of 
specially formulated inhibitive primer and fluoropolymer color coat, with color coat 
containing not less than 70 percent polyvinylidene fluoride resin by weight). Coatings 
shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 
5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions. 

1. Available Products: Sherwin-Williams Coil Coatings; Valspar Fluropon Pure; or 
approved equal. 

2. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

3. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
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5. Install anchors with separators and isolators to prevent metal corrosion and 
electrolytic deterioration. 

6. Seal joints watertight, unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape or installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Section 
079200 - JOINT SEALANTS and to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, 
without warp or rack. 

F. Install glazing as specified in Section 088000 - GLAZING. 

1. Structural-Sealant Glazing: 

a. Prepare surfaces that will contact structural sealant according to sealant 
manufacturer's written instructions to ensure compatibility and adhesion.  
Preparation includes, but is not limited to, cleaning and priming surfaces. 

b. Install weatherseal sealant according to Section 079200 - JOINT 
SEALANTS and according to sealant manufacturer's written instructions to 
produce weatherproof joints.  Install joint filler behind sealant as 
recommended by sealant manufacturer. 

G. Entrances:  Install to produce smooth operation and tight fit at contact points. 

1. Exterior Entrances:  Install to produce tight fit at weather stripping and 
weathertight closure. 

2. Field-Installed Hardware:  Install surface-mounted hardware according to 
hardware manufacturers' written instructions using concealed fasteners to 
greatest extent possible. 

H. Erection Tolerances:  Install aluminum-framed systems to comply with the following 
maximum tolerances: 

1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 
feet; 1/4 inch over total length. 

2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch. 
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b. Where surfaces meet at corners, limit offset from true alignment to 1/32 
inch. 

3. Diagonal Measurements:  Limit difference between diagonal measurement to 1/8 
inch. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Testing Services:  Testing and inspecting of representative areas to determine 
compliance of installed systems with specified requirements shall take place as follows 
and in successive stages as indicated on Drawings.  Do not proceed with installation of 
the next area until test results for previously completed areas show compliance with 
requirements. 

1. Air Infiltration:  Areas shall be tested for air leakage of 1.5 times the rate specified 
for laboratory testing under Part 1 "Performance Requirements" Article, but not 
more than 0.09 cfm/sq. ft. of fixed wall area when tested according to 
ASTM E 783 at a minimum static-air-pressure difference of 6.24 lbf/sq. ft. 

2. Water Penetration:  Areas shall be tested according to ASTM E 1105 at a 
minimum cyclic static-air-pressure difference of 0.67 times the static-air-pressure 
difference specified for laboratory testing under Part 1 "Performance 
Requirements" Article, but not less than 4.18 lbf/sq. ft.,  and shall not evidence 
water penetration. 

3. Water Spray Test:  Before installation of interior finishes has begun, a minimum 
area of 75 feet by 1 story of aluminum-framed systems designated by Architect 
shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

C. Repair or remove work where test results and inspections indicate that it does not 
comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.4 ADJUSTING 

A. Entrances:  Adjust operating hardware for smooth operation according to hardware 
manufacturers' written instructions. 

1. For doors accessible to people with disabilities, adjust closers to provide a 3-
second closer sweep period for doors to move from a 70-degree open position to 
3 inches from the latch measured to the leading door edge. 

END OF SECTION 
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SECTION 084410 - GLAZED ALUMINUM CURTAIN WALLS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Glazed aluminum-framed curtain wall systems. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for perimeter fire-
containment systems (safing insulation) field installed with glazed aluminum 
curtain wall systems. 

2. Section 079200 - JOINT SEALANTS for installation of joint sealants installed with 
glazed aluminum curtain wall systems and for sealants to the extent not specified 
in this Section. 

3. Section 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS for 
entrance and storefront systems. 

4. Section 085110 - ALUMINUM WINDOWS for windows installed with glazed 
aluminum curtain wall systems. 

5. Section 088000 - GLAZING for glass and glazing of aluminum curtain wall 
systems. 

6. Section 089000 - LOUVERS AND VENTS for units installed with glazed 
aluminum curtain wall systems. 

7. Section 107110 – EXTERIOR SUN CONTROL for sun shades. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design glazed curtain wall, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. General:  Provide glazed aluminum curtain wall systems, including anchorage, capable 
of withstanding, without failure, the effects of the following: 

1. Structural loads. 
2. Thermal movements. 
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3. Movements of supporting structure indicated on Drawings including, but not 
limited to, story drift, twist, column shortening, long-term creep, and deflection 
from uniformly distributed and concentrated live loads. 

4. Dimensional tolerances of building frame and other adjacent construction. 
5. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferred to building structure. 
c. Framing members transferring stresses, including those caused by thermal 

and structural movements, to glazing. 
d. Noise or vibration created by wind and thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Sealant failure. 

C. Structural Loads: Wind and seismic loads as indicated on the Structural Drawings, but 
not less than that required by Code. 

D. Structural-Test Performance:  Provide glazed aluminum curtain wall systems tested 
according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, systems do 
not evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 
systems, including anchorage, do not evidence material failures, structural 
distress, and permanent deformation of main framing members exceeding 0.2 
percent of span. 

3. Test Duration:  As required by design wind velocity but not less than 10 seconds. 

E. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 
13 feet 6 inches, and to 1/240 of clear span plus 1/4 inch for spans greater than 
13 feet 6 inches or an amount that restricts edge deflection of individual glazing 
lites to 3/4 inch, whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch, 
whichever is smaller, amount not exceeding that which reduces glazing bite to 
less than 75 percent of design dimension and which reduces edge clearance 
between framing members and glazing or other fixed components to less than 
1/8 inch. 

F. Story Drift:  Provide glazed aluminum curtain wall systems that accommodate design 
displacement of adjacent stories indicated. 

1. Design Displacement:  As indicated on Drawings. 
2. Test Performance:  No glass breakage, anchor failures, or structural damage 

when tested according to AAMA 501.4. 

G. Thermal Movements:  Provide glazed aluminum curtain wall systems that allow for 
thermal movements resulting from the following maximum change (range) in ambient 
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and surface temperatures.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

H. Air Infiltration:  Provide glazed aluminum curtain wall systems with maximum air 
leakage of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a 
minimum static-air-pressure differential of 6.24 lbf/sq. ft. 

I. Water Penetration Under Static Pressure:  Provide aluminum glazed curtain wall 
systems that do not evidence water penetration when tested according to ASTM E 331 
at a minimum differential static pressure of 20 percent of positive design wind load, but 
not less than 12 lbf/sq. ft. 

1. Maximum Water Leakage:  No uncontrolled water penetrating systems or 
appearing on systems' normally exposed interior surfaces from sources other 
than condensation.  Water controlled by flashing and gutters that is drained to 
exterior and cannot damage adjacent materials or finishes is not considered 
water leakage. 

J. Condensation Resistance:  Provide glazed aluminum curtain wall systems with 
condensation-resistance factor (CRF) of not less than 75 when tested according to 
AAMA 1503. 

K. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as 
required by Code, determined according to NFRC 200 procedures.  Submit proof of 
compliance with submittals as specified. 

L. Thermal Transmittance: Provide window units that have a U-value as required by Code 
rated in BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in 
accordance with AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance 
with submittals as specified. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication and assembly of glazed aluminum curtain wall systems. 

1. Include structural analysis of story drift and deflection from anticipated live loads, 
and determination whether head receptors are required. 

2. Include weatherproofing, drainage and anchorage provisions.   
3. Include details, materials, adjacent and adjacent construction.  Include isometric 

views of complex intersections. 
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C. Delegated-Design Submittal:  For glazed curtain wall system 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. Samples for Verification:  For each type of exposed finish required, in manufacturer's 
standard sizes. 

E. Fabrication Sample:  Of each vertical-to-horizontal intersection of systems, made from 
12-inch lengths of full-size components and showing details of the following: 

1. Joinery. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Performance Reports:  Based on systems, components and glazing methods proposed 
for use on this Project, proof that units as glazed for this Project meet or exceed Code 
requirements for the following: 

1. U-value. 
2. Solar heat-gain coefficient. 

G. Compatibility Test Reports:  Test reports by glazing and/or sealant manufacturers that 
show chemical compatibility and adhesion (if required) between all non-aluminum 
components including, but not limited, to: 

1. Gaskets 
2. Insulated glass edge seals 
3. Setting blocks 
4. Anti-walk blocks 
5. End dams 
6. Sealants 
7. Silicone sheet membrane flashing 

H. Welding certificates. 

I. Qualification data for Installer. 

J. Field quality-control test reports. 

K. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the state the project is located, and who is experienced in providing 
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engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of glazed curtain wall system that are similar to those 
indicated for this Project in material, design, and extent. 

C. Installer Qualifications:  Capable of assuming engineering responsibility and performing 
Work of this Section and who is acceptable to manufacturer. 

D. Product Options:  Information on Drawings and in Specifications establishes 
requirements for systems' aesthetic effects and performance characteristics.  Aesthetic 
effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction.  Performance characteristics are indicated by criteria subject to 
verification by one or more methods including preconstruction testing, field-testing, and 
in-service performance. 

E. Welding:  Qualify procedures and personnel according to AWS D1.2, "Structural 
Welding Code--Aluminum." 

F. Installation Sequence Conference:  Conduct conference at Project site to review 
sequence of installation of curtain wall systems, including installation of joint sealants, 
flashing, and glass.  Conference shall be attended by all installers of applicable 
components. 

G. Mockups:  Build mockups to demonstrate aesthetic effects and set quality standards 
for fabrication and installation. 

1. Build mockup of typical wall area as indicated on Drawings. 
2. Build mockup in sequence recommended by manufacturer including installation 

of joint sealants, flashing and glass. 
3. The construction of the mockup shall be observed by all tradesmen constructing 

the curtain wall system. 

H. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. Review methods and procedures related to glazed 
aluminum curtain wall systems including, but not limited to, the following: 

1. Review structural load limitations. 
2. Review installation sequence, including installation of sealants, flashing, and 

glass. 
3. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Review required testing, inspecting, and certifying procedures. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for glazed aluminum 
curtain wall systems by field measurements before fabrication and indicate 
measurements on Shop Drawings. 
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1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating glazed 
aluminum curtain wall systems without field measurements.  Coordinate 
construction to ensure that actual dimensions correspond to established 
dimensions. 

1.7 WARRANTY 

A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace components of glazed aluminum curtain wall systems that 
do not comply with requirements or that deteriorate as defined in this Section within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration caused by thermal movements. 
c. Deterioration of metals and other materials beyond normal weathering. 
d. Water leakage. 
e. Failure of operating components to function normally. 

2. Warranty Period:  Three years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components on which finishes fail within specified warranty period.  
Warranty does not include normal weathering. 

1. Warranty Period:  Ten years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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: 

1. Curtain Wall - Pressure Plate System: 

a. EFCO Corporation, System 5600X. 
b. Kawneer North America, 1600UT System 1. 
c. Oldcastle BuildingEnvelope, Reliance-TC. 
d. Wausau, Superwall. 
e. YKK AP America Inc., YCW-750 XTP. 

2. Curtain Wall - Structural Sealant Glazed System: 

a. EFCO Corporation, System 5600X. 
b. Kawneer North America, 1600UT System 2. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

GLAZED ALUMINUM CURTAIN WALLS 
084410 - 7 

c. Oldcastle BuildingEnvelope, Reliance Cassette. 
d. Wausau, Superwall. 
e. YKK AP America Inc., YCW-750 SSG. 

3. Curtain Wall - Inside Glazed System: 

a. EFCO Corporation, System 5600X. 
b. Kawneer North America. 
c. Oldcastle BuildingEnvelope, Reliance-TC IG. 
d. Wausau, Superwall. 
e. YKK AP America Inc., YCW-750 XT IG. 

4. Curtain Wall - Ribbon Type: 

a. EFCO Corporation, System 5600. 
b. Kawneer North America, Encore. 
c. Oldcastle BuildingEnvelope, TCR-250. 
d. Wausau, HRX Window Wall. 
e. YKK AP America Inc., YSG 50T. 

2.2 FRAMING SYSTEMS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209 
2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221  
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00 applied immediately after surface 
preparation and pretreatment.  Select surface preparation methods according to 
recommendations in SSPC-SP COM and prepare surfaces according to applicable 
SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 611. 
3. Hot-Rolled Sheet and Strip:  ASTM A 570/A 570M. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Where fasteners are subject to loosening or turn out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices. 

2. Reinforce members as required to receive fastener threads. 
3. Where acceptable, use exposed fasteners with countersunk Phillips screw 

heads. 
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4. Finish exposed portions to match framing system. 
5. At movement joints, use slip-joint linings, spacers, and sleeves of material and 

type recommended by manufacturer. 

E. Anchors:  Three-way adjustable anchors that accommodate fabrication and installation 
tolerances in material and finish compatible with adjoining materials and recommended 
by manufacturer. 

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or 
steel inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M 
requirements. 

F. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding flashing compatible with adjacent materials. 

G. Joint Sealants:  Provide manufacturer recommended sealants for seams and joints 
within aluminum framing system. 

2.3 GLAZING SYSTEMS 

A. Glazing:  As specified in Section 088000 - GLAZING. 

B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or 
extruded, that maintain uniform pressure and watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types. 

2.4 INSULATED SPANDREL PANELS 

A. Insulated Spandrel Panels:  Laminated, metal-faced flat panels with no deviations in 
plane exceeding 0.8 percent of panel dimension in width or length. 

1. Overall Panel Thickness:  1 inch. 
2. Exterior and Interior Skin:  Aluminum. 

a. Thickness:  Manufacturer's standard for finish and texture indicated. 
b. Finish:  Matching framing system. 
c. Texture:  Smooth. 
d. Backing Sheet:  Manufacturer's standard. 
e. Thermal Insulation Core:  Manufacturer's standard. 

2.5 ACCESSORY MATERIALS 

A. Perimeter Fire-Containment Systems (Safing Insulation):  Specified in Section 078440 
- FIRE-RESISTANT JOINT SYSTEMS. 

B. Insulating Materials:  Specified in Section 072100 - THERMAL INSULATION. 

C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat. 
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D. Silicone Membrane:  Pre-cured silicone sheet that is physically and chemically 
compatible with the approved silicone sealant for the curtain wall system.   

E. Foam Tape:  Foam glazing tape with adhesive on one side.  Select the thickness and 
width to provide an adequate air and water seal and to provide adequate clamping 
pressure to silicone flashing.   

2.6 FABRICATION 

A. Form aluminum shapes before finishing. 

B. Fabricate components that, when assembled, have the following characteristics: 

1. Sharp profiles, straight and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Internal guttering systems or other means to drain water passing joints, 

condensation occurring within framing members, and moisture migrating within 
the system to exterior. 

4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing 

to prevent glazing-to-glazing contact and to maintain required glazing edge 
clearances. 

C. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

D. After fabrication, clearly mark components to identify their locations in Project 
according to Shop Drawings. 

2.7 ALUMINUM FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; 
Organic Coating:  manufacturer's standard 2-coat, thermocured system consisting of 
specially formulated inhibitive primer and fluoropolymer color coat, with color coat 
containing not less than 70 percent polyvinylidene fluoride resin by weight). Coatings 
shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 
5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions. 

1. Available Products: Sherwin-Williams Coil Coatings; Valspar Fluropon Pure; or 
approved equal. 
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2. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

3. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration and to prevent impeding movement of moving joints. 
6. Seal joints watertight, unless otherwise indicated. 

B. Connecting and Sealing to Adjacent Enclosure Systems:  

1. At locations where the curtain wall will be installed adjacent to back vented and 
drained rain screen wall systems, connect the curtain wall to the water-resistive 
barrier of the adjacent wall system with silicone membrane flashing.   

2. Seal and clamp the silicone membrane into the curtain wall glazing pocket.  

a. Use a sealant that is compatible with the silicone membrane and the 
silicone in the joints of the curtain wall system.     

b. Use an L-shaped pressure bar with applied foam tape to clamp the silicone 
membrane to the curtain wall mullion.    

3. Notch the stem on vertical mullions as needed to install flashing at the tops and 
bottoms of the curtain wall.  Flashing shall be continuously sealed and clamped 
into the curtain wall glazing pocket and sealed to adjacent air barrier or enclosure 
system as indicated on the Drawings.  Install similar flashing at the jambs of the 
curtain wall to provide continuous perimeter flashing.   

4. At locations where the curtain wall will be installed adjacent to roofing systems 
connect the curtain wall to the roofing vapor barrier and the roof membrane. The 
roofing vapor barrier may be adhered directly to the inboard side of the curtain 
wall.  Provide a metal backpan if needed to allow for this connection. Connect the 
roofing membrane to the curtain wall by transitioning the roof membrane to a 
silicone sheet membrane.  
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a. Provide stainless steel sheet or foil-faced membrane as needed to 
transition between the roofing membrane and the silicone sheet.   

b. Seal and clamp the silicone sheet into the curtain wall as described above.    

C. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape or installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

D. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

E. Install components plumb and true in alignment with established lines and grades. 

F. Coordinate with glazing and installation of glazing which is specified in Section 088000 
- GLAZING. 

G. Coordinate with sealants and installation of perimeter sealants which is specified in 
Section 079200 - JOINT SEALANTS. 

H. Coordinate with insulation and installation of insulation which is specified in Section 
072100 - THERMAL INSULATION. 

I. Coordinate with materials and installation for perimeter fire-containment systems 
(safing insulation) which is specified in Section 078440 - FIRE-RESISTIVE JOINT 
SYSTEMS. 

J. Erection Tolerances:  Install glazed aluminum curtain wall systems to comply with the 
following maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet ; 1/4 inch in 40 feet. 
2. Level:  1/8 inch in 20 feet ; 1/4 inch in 40 feet. 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding 
element up to 1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 
1 inch wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch 
wide or greater, limit offset from true alignment to 1/4 inch. 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total 
length. 
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3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Testing Services:  Testing and inspecting of representative areas to determine 
compliance of installed system with specified requirements shall take place as follows 
and in successive stages as indicated on Drawings.  Do not proceed with installation of 
the next area until test results for previously completed areas show compliance with 
requirements. 

1. Air Infiltration:  Areas shall be tested for air leakage of 1.5 times the rate specified 
under Part 1 "Performance Requirements" Article, but not more than 0.09 cfm/sq. 
ft. of fixed wall area when tested according to ASTM E 783 at a minimum static-
air-pressure differential of 6.24 lbf/sq. ft. 

2. Water Penetration:  Areas shall be tested according to ASTM E 1105 at minimum 
static-air-pressure difference of 0.67 times the pressure specified under Part 1 
"Performance Requirements" Article, but not less than 6.24 lbf/sq. ft. and shall 
not evidence water penetration. 

3. Water Spray Test:  After the installation of minimum area of 75-feet-by-2-story 
glazed aluminum curtain wall system has been completed but before installation 
of interior finishes has begun, a 2-bay area of system designated by Architect 
shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

C. Repair or remove work where test results and inspections indicate that it does not 
comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

END OF SECTION 
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SECTION 085110 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Fixed and operable aluminum-framed windows with factory-installed glass and 
glazing. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS. 
2. Section 084410 - GLAZED ALUMINUM CURTAIN WALLS for curtain wall 

assemblies. 
3. Section 088000 - GLAZING for requirements for glass and glazing. 

1.3 PERFORMANCE REQUIREMENTS 

A. General: Provide aluminum windows capable of complying with performance 
requirements indicated, based on testing manufacturer's windows that are 
representative of those specified and that are of test size indicated below: 

1. Minimum size required by AAMA/NWWDA 101/I.S.2. 

B. AAMA/NWWDA Performance Requirements: Provide aluminum windows of the 
performance class and grade indicated that comply with AAMA/NWWDA 101/I.S.2. 

1. Performance Class: Architectural Grade AW. 
2. Performance Grade: Minimum for performance class indicated. 
3. Exception to AAMA/NWWDA 101/I.S.2: In addition to requirements for 

performance class and performance grade, design glass framing system to limit 
lateral deflections of glass edges to less than 1/175 of glass-edge length or 3/4 
inch whichever is less, at design pressure based on the following: 

C. Structural Performance: Provide aluminum windows capable of withstanding the 
following, including wind loads based on passing AAMA/NWWDA 101/I.S.2, Uniform 
Load Structural Test, at basic wind speed indicated and as required by Code: 
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1. Deflection: Design glass framing system to limit lateral deflections of glass edges 
to less than 1/175 of glass-edge length or 3/4 inch, whichever is less, at design 
pressure based on structural computations. 

2. Wind and Seismic Loads: As indicated on the Structural Drawings, but not less 
than that required by Code. 

3. Movements of supporting structure including, but not limited to, story drift and 
deflection from uniformly distributed and concentrated live loads as required by 
Code. Deflection may require special considerations including but not limited to 
head receptors. 

D. Air Infiltration: Maximum rate not more than indicated when tested according to 
AAMA/NWWDA 101/I.S.2, Air Infiltration Test. 

1. Maximum Rate: As required by Code. 

E. Water Resistance: No water leakage as defined in AAMA/NWWDA referenced test 
methods at a water test pressure equaling that indicated, when tested according to 
AAMA/NWWDA 101/I.S.2, Water Resistance Test. 

1. Test Pressure: 15 percent of positive design pressure, but not less than 2.86 
lbf/sq. ft. or more than 12 lbf/sq. ft. 

F. Condensation-Resistance Factor: Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 52 where windows are 
indicated to be "thermally improved." 

G. Thermal Transmittance: Provide aluminum windows with a whole-window U-value 
maximum indicated at 15-mph exterior wind velocity and winter condition temperatures 
when tested according to AAMA 1503. 

1. U-Value: As required by Code. Submit proof of compliance with submittals as 
specified. 

H. Solar Heat-Gain Coefficient: Provide aluminum windows with a whole-window SHGC 
maximum as required by Code, determined according to NFRC 200 procedures. 
Submit proof of compliance with submittals as specified. 

I. Thermal Movements: Provide aluminum windows, including anchorage, that 
accommodate thermal movements of units resulting from the following maximum 
change (range) in ambient and surface temperatures without buckling, distortion, 
opening of joints, failure of joint sealants, damaging loads and stresses on glazing and 
connections, and other detrimental effects. Base engineering calculation on actual 
surface temperatures of materials due to solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F material surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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1. Include construction details, material descriptions, fabrication methods, 
dimensions of individual components and profiles, hardware, finishes, and 
operating instructions. 

B. Shop Drawings: Include plans, elevations, sections, details, hardware, attachments to 
other Work, operational clearances, and the following: 

1. Mullion details, including reinforcement and stiffeners. 
2. Joinery details. 
3. Expansion provisions. 
4. Flashing and drainage details. 
5. Weather-stripping details. 
6. Thermal-break details. 
7. Glazing details. 
8. Window cleaning provisions. 
9. Window System Operators: Show locations, mounting, and details for installing 

operator components and controls. 
10. For installed products indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation and used to determine the following: 

a. Structural test pressures and design pressures from basic wind speeds 
indicated. 

b. Deflection limitations of glass framing systems. 

C. Samples for Verification: Full-size operable window of each type of window. 

D. Qualification Data: For Installer, professional engineer and testing agency. 

E. Field Quality-Control Test Reports: From a qualified testing and inspecting agency 
engaged by Contractor. 

F. Product Test Reports: Based on evaluation of comprehensive tests performed within 
the last four years by a qualified testing agency, for each type, grade, and size of 
aluminum window. Test results based on use of downsized test units will not be 
accepted. 

G. Performance Reports: Based on systems, components and glazing methods proposed 
for use on this Project, proof that windows as glazed for this Project meet or exceed 
Code requirements for the following: 

1. U-value. 
2. Solar heat-gain coefficient. 

H. Maintenance Data: For operable window sash, operating hardware, weather stripping, 
and finishes to include in maintenance manuals. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

ALUMINUM WINDOWS 
085110 - 4 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project. 

B. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and 
other structural data by a qualified professional engineer. 

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in the state the project is located, and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of windows that are similar to those indicated for this Project 
in material, design, and extent. 

D. Source Limitations: Obtain aluminum windows through one source from a single 
manufacturer. 

E. Product Options: Information on Drawings and in Specifications establishes 
requirements for aluminum windows' aesthetic effects and performance characteristics. 
Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction. Performance characteristics are indicated by criteria subject to 
verification by one or more methods including preconstruction testing, field testing, and 
in-service performance. 

F. Fenestration Standard: Comply with AAMA/NWWDA 101/I.S.2, "Voluntary 
Specifications for Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors," for 
minimum standards of performance, materials, components, accessories, and 
fabrication unless more stringent requirements are indicated. 

1. Provide AAMA certified aluminum windows with an attached label. 

G. Glazing Publications: Comply with published recommendations of glass manufacturers 
and GANA's "Glazing Manual" unless more stringent requirements are indicated. 

H. Mockups: Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup for types of windows indicated, in locations shown on Drawings. 

I. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 01. Review methods and procedures related to aluminum 
windows including, but not limited to, the following: 

1. Inspect and discuss condition of substrate and other preparatory work performed 
by other trades. 

2. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

3. Review required testing and inspecting procedures. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify aluminum window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions: Where field measurements cannot be made without 
delaying the Work, establish opening dimensions and proceed with fabricating 
aluminum windows without field measurements. Coordinate wall construction to 
ensure that actual opening dimensions correspond to established dimensions. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace aluminum windows that fail in materials or workmanship within specified 
warranty period. Failures include, but are not limited to, the following: 

1. Failure to meet performance requirements. 
2. Structural failures including excessive deflection. 
3. Water leakage, air infiltration, or condensation. 
4. Faulty operation of movable sash and hardware. 
5. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
6. Insulating glass failure. 

B. Warranty Period: Ten years from date of Substantial Completion. 

C. Warranty Period for Metal Finishes: Ten years from date of Substantial Completion. 

D. Warranty Period for Glass: Ten years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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: 

1. EFCO, a Pella Company. 
2. Graham Architectural Products Corp. 
3. Kawneer North America. 
4. Peerless Products, Inc. 
5. Wausau Window and Wall Systems. 

2.2 MATERIALS 

A. Aluminum Extrusions: Alloy and temper recommended by aluminum window 
manufacturer for strength, corrosion resistance, and application of required finish, but 
not less than 22,000-psi (150-MPa) ultimate tensile strength, not less than 16,000-psi 
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(110-MPa) minimum yield strength, and not less than 0.062-inch (1.6-mm) thickness at 
any location for the main frame and sash members. 

B. Fasteners: Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials 
warranted by manufacturer to be noncorrosive and compatible with aluminum window 
members, trim, hardware, anchors, and other components. 

1. Reinforcement: Where fasteners screw anchor into aluminum less than 0.125 
inch (3.2 mm) thick, reinforce interior with aluminum or nonmagnetic stainless 
steel to receive screw threads, or provide standard, noncorrosive, pressed-in, 
splined grommet nuts. 

2. Exposed Fasteners: Unless unavoidable for applying hardware, do not use 
exposed fasteners. For application of hardware, use fasteners that match finish 
of member or hardware being fastened, as appropriate. 

C. Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-
coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions; 
provide sufficient strength to withstand design pressure indicated. 

D. Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated 
steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-
coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions; 
provide sufficient strength to withstand design pressure indicated. 

E. Compression-Type Weather Stripping, typical: Provide compressible weather stripping 
designed for permanently resilient sealing under bumper or wiper action and for 
complete concealment when aluminum window is closed. 

F. Sliding-Type Weather Stripping for Double-Hung and Horizontal-Sliding Windows: 
Provide woven-pile weather stripping of wool, polypropylene, or nylon pile and resin-
impregnated backing fabric. Comply with AAMA 701/702. 

1. Weather Seals: Provide weather stripping with integral barrier fin or fins of 
semirigid, polypropylene sheet or polypropylene-coated material. Comply with 
AAMA 701/702. 

G. Replaceable Weather Seals: Comply with AAMA 701/702. 

H. Sealant: For sealants required within fabricated windows, provide window 
manufacturer's standard, permanently elastic, nonshrinking, and nonmigrating type 
recommended by sealant manufacturer for joint size and movement. 

2.3 GLAZING 

A. Insulating-Glass Units for Vertical Glazing:  1 inch thick (25.0 mm) insulating glass 
consisting of two lites of 1/4 inch (6 mm) glass, low e coating on the No. 2 surface and 
argon gas filled.  Provide one of the following or equal: 

1. Guardian Industries; SN-68. 
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a. Visible Light Transmittance:  68 percent. 
b. Reflectance Visible Light:  10 percent. 
c. U Value (Winter):  0.29. 
d. Shading Coefficient:  0.43. 
e. Solar Heat Gain Coefficient:  0.37. 

2. Viracon; VE1-2M. 

a. Visible Light Transmittance: 70 percent. 
b. Reflectance Visible Light:  11 percent. 
c. U Value (Winter): 0.25. 
d. Shading Coefficient:  0.43. 
e. Solar Heat Gain Coefficient:  0.37. 

3. Vitro Architectural Glass (formerly PPG Industries); Solarban 60. 

a. Visible Light Transmittance: 70 percent. 
b. Reflectance Visible Light:  11 percent. 
c. U Value (Winter):  0.29. 
d. Shading Coefficient:  0.44. 
e. Solar Heat Gain Coefficient: 0.38. 

B. Glazing System: Manufacturer's standard factory-glazing system that produces 
weathertight seal. 

2.4 HARDWARE 

A. Hardware Requirements: Provide hardware that complies with 
AAMA/NWWDA 101/I.S.2. 

1. Hardware Finishes: To be selected by Architect from manufacturer’s full range. 

2.5 INSECT SCREENS 

A. General: Design windows and hardware to accommodate screens in a tight-fitting, 
removable arrangement, with a minimum of exposed fasteners and latches. Provide for 
each operable exterior sash or ventilator. 

B. Aluminum Insect Screen Frames: Manufacturer's standard aluminum alloy complying 
with SMA 1004. Fabricate frames with mitered or coped joints, concealed fasteners, 
and removable PVC spline/anchor concealing edge of frame. 

1. Aluminum Tubular Framing Sections and Cross Braces: Roll formed from 
aluminum sheet with minimum wall thickness as required for class indicated. 

2. Finish: Match aluminum window members. 

C. Stainless-Steel Wire Fabric: 18-by-16 mesh of 0.009-inch-diameter, nonmagnetic 
stainless-steel wire, Type 304 or 316, complying with FS RR-W-365, Type VI. 
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2.6 ACCESSORIES 

A. Window Cleaner Anchor Bolts: Provide window cleaner anchor bolts of standard 
design, complying with requirements of authorities having jurisdiction. Fabricate bolts 
of nonmagnetic stainless steel. 

1. Reinforce window units or mullions to receive bolts and provide additional 
anchorage of units at bolt locations. 

2.7 FABRICATION 

A. General: Fabricate aluminum windows, in sizes indicated, that comply with 
AAMA/NWWDA 101/I.S.2 for performance class and performance grade indicated. 
Include a complete system for assembling components and anchoring windows. 

B. Thermally Improved Construction: Fabricate aluminum windows with an integral, 
concealed, low-conductance thermal barrier; located between exterior materials and 
window members exposed on interior side; in a manner that eliminates direct metal-to-
metal contact. 

C. Weather Stripping: Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

D. Weep Holes: Provide concealed weep holes and internal passages to conduct 
infiltrating water to exterior. 

E. Mullions: Provide mullions and cover plates as shown, matching window units, 
complete with anchors for support to structure and installation of window units. Allow 
for erection tolerances and provide for movement of window units due to thermal 
expansion and building deflections, as indicated. Provide mullions and cover plates 
capable of withstanding design loads of window units. 

F. Factory-Glazed Fabrication: Glaze aluminum windows in the factory where practical 
and possible for applications indicated. Comply with AAMA/NWWDA 101/I.S.2. 

2.8 FINISHES 

A. General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; 
Organic Coating:  manufacturer's standard 2-coat, thermocured system consisting of 
specially formulated inhibitive primer and fluoropolymer color coat, with color coat 
containing not less than 70 percent polyvinylidene fluoride resin by weight). Coatings 
shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 
5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal 
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surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions. 

1. Available Products: Sherwin-Williams Coil Coatings; Valspar Fluropon Pure; or 
approved equal. 

2. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

3. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with 
Installer present, for compliance with requirements for installation tolerances; rough 
opening dimensions; levelness of sill plate; coordination with wall flashings, vapor 
retarders, and other built-in components; operational clearances; and other conditions 
affecting performance of work. 

1. Masonry Surfaces: Visibly dry and free of excess mortar, sand, and other 
construction debris. 

2. Metal Surfaces: Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding 
slag; without sharp edges or offsets at joints. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written instructions for installing windows, 
hardware, accessories, and other components; Drawings; and Shop Drawings. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to 
wall flashing and other adjacent construction. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight 
construction. 

D. Install windows and components to drain condensation, water penetrating joints, and 
moisture migrating within windows to the exterior. 

E. Metal Protection: Separate aluminum and other corrodible surfaces from sources of 
corrosion or electrolytic action at points of contact with other materials by complying 
with requirements specified in "Dissimilar Materials" Paragraph in Appendix B in 
AAMA/NWWDA 101/I.S.2. 
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3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and to prepare test reports. 

B. Testing Services: Testing and inspecting of installed windows shall take place as 
follows: 

1. Testing Methodology: Testing of windows for air infiltration and water resistance 
shall be performed according to AAMA 502. 

2. Air-Infiltration Testing: 

a. Test Pressure: That required to determine compliance with 
AAMA/WDMA/CSA 101/I.S.2/A440 performance class indicated. 

b. Allowable Air-Leakage Rate: 1.5 times the applicable 
AAMA/WDMA/CSA 101/I.S.2/A440 rate for product type and performance 
class rounded down to one decimal place. 

3. Water-Resistance Testing: 

a. Test Pressure: Two-thirds times test pressure required to determine 
compliance with AAMA/WDMA/CSA 101/I.S.2/A440 performance grade 
indicated. 

b. Allowable Water Infiltration: No water penetration. 

4. Testing Extent: Three windows of each type as selected by Architect and a 
qualified independent testing and inspecting agency. Windows shall be tested 
after perimeter sealants have cured. 

5. Test Reports: Prepared according to AAMA 502. 

C. Remove and replace windows where test results indicate that they do not comply with 
specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.4 ADJUSTING 

A. Adjust operating sashes and ventilators, screens, hardware, operators, and 
accessories for a tight fit at contact points and weather stripping for smooth operation 
and weathertight closure. Lubricate hardware and moving parts. 

3.5 PROTECTION AND CLEANING 

A. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. In addition, monitor window surfaces adjacent to and below 
exterior concrete and masonry surfaces during construction for presence of dirt, scum, 
alkaline deposits, stains, or other contaminants. If contaminating substances do 
contact window surfaces, remove contaminants immediately according to 
manufacturer's written recommendations. 
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B. Clean aluminum surfaces immediately after installing windows. Avoid damaging 
protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and 
other substances. 

C. Clean factory-glazed glass immediately after installing windows. Comply with 
manufacturer's written recommendations for final cleaning and maintenance. Remove 
nonpermanent labels and clean surfaces. 

D. Remove and replace glass that has been broken, chipped, cracked, abraded, or 
damaged during construction period. 

END OF SECTION 
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SECTION 085610 - TRANSACTION WINDOWS 

PART  1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Sliding transaction windows, with deal tray between main office and the lobby. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 – Rough Carpentry for requirements for rough opening, to the 
extent not specified in this Section. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, fabrication methods, 
dimensions of individual components and profiles, hardware, finishes, and operating 
instructions for each type of window indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to 
other Work, and operational clearances. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain windows through one source from a single manufacturer. 

B. Product Options:  Information on Drawings and in Specifications establishes 
requirements for windows' aesthetic effects and performance characteristics.  Aesthetic 
effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction.  Performance characteristics are indicated by criteria subject to 
verification by one or more methods including preconstruction testing, field testing, and 
in-service performance. 

C. Glazing Publications:  Comply with published recommendations of glass manufacturers 
and GANA's "Glazing Manual" unless more stringent requirements are indicated. 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 
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1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish opening dimensions and proceed with fabricating 
win610 Tdows without field measurements.  Coordinate wall construction to 
ensure that actual opening dimensions correspond to established dimensions. 

PART  2 - PRODUCTS 

2.1 TRANSACTION WINDOWS 

A. Horizontal Sliding Transaction Window: 

1. Armortex Transaction Window with speak thru, Basis of Design. 

a. Sizes:  As indicated on Drawings. 
b. Locking:  Provide manufacturer's standard key lock. 
c. Glazing:  LP1000 1" laminated polycarbonate, U.L. Level 2  
d. Finish:  As selected by the Architect. 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window 
manufacturer for strength, corrosion resistance, and application of required finish, but 
not less than 22,000-psi (150-MPa) ultimate tensile strength, not less than 16,000-psi 
(110-MPa) minimum yield strength, and not less than 0.062-inch (1.6-mm) thickness at 
any location for the main frame and sash members. 

B. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials 
warranted by manufacturer to be noncorrosive and compatible with aluminum window 
members, trim, hardware, anchors, and other components. 

1. Reinforcement:  Where fasteners screw anchor into aluminum less than 0.125 
inch (3.2 mm) thick, reinforce interior with aluminum or nonmagnetic stainless 
steel to receive screw threads, or provide standard, noncorrosive, pressed-in, 
splined grommet nuts. 

2. Exposed Fasteners:  Unless unavoidable for applying hardware, do not use 
exposed fasteners.  For application of hardware, use fasteners that match finish 
of member or hardware being fastened, as appropriate. 

C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-
coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions; 
provide sufficient strength to withstand design pressure indicated. 

2.3 FABRICATION 

A. Fabricate pass windows to be truly straight, plumb, level and square, within tolerances 
permitted by reference standards. 

B. Fabricate work to sizes, shapes, and profiles indicated on Contract Documents and 
approved shop drawings. 

C. Fabricate work with uniform, tight hairline joints, free from sharp edges. 
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2.4 FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. Architectural Class I, clear coating AA-M10C22A41 Mechanical Finish Chemical Finish: 
etched, medium matte; 0.70 mils minimum complying with AAMA 611 "Voluntary 
Specification for Anodized Architectural Aluminum". 

END OF SECTION 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes commercial door hardware for the following:

1. Swinging doors.
2. Other doors to the extent indicated.

B. Door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.
2. Electromechanical door hardware.
3. Automatic operators.
4. Cylinders specified for doors in other sections.

C. Related Sections:

1. Division 08 Section �Hollow Metal Doors and Frames�.
2. Division 08 Section �Flush Wood Doors�.
3. Division 08 Section �Fiberglass Doors�,
4. Division 08 Section �Aluminum-Framed Entrances and Storefronts�.

D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. UL/ULC and CSA C22.2 - Standards for Automatic Door Operators Used on Fire and Smoke 

Barrier Doors and Systems of Doors.
8. State Building Codes, Local Amendments.

E. Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition 
of that standard:
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1. ANSI/BHMA Certified Product Standards - A156 Series.
2. UL10C - Positive Pressure Fire Tests of Door Assemblies.
3. ANSI/UL 294 - Access Control System Units.
4. UL 305 - Panic Hardware.

1.3 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 
that do not follow the same format and order as the Door Hardware Sets will be rejected and 
subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and 

in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
h. Warranty information for each product.

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of other 
work that is critical in the Project construction schedule. Include Product Data, Samples, 
Shop Drawings of other work affected by door hardware, and other information essential to 
the coordinated review of the Door Hardware Schedule.

C. Shop Drawings: Details of electrified access control hardware indicating the following:

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access control 
system electrified hardware. Differentiate between manufacturer-installed and field-installed 
wiring. Include the following:
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a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings.

b. Complete (risers, point-to-point) access control system block wiring diagrams.
c. Wiring instructions for each electronic component scheduled herein. 

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings.

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying 
schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying 
system explanation, door numbers, key set symbols, hardware set numbers and special 
instructions. Owner must approve submitted keying schedule prior to the ordering of permanent 
cylinders/cores.

E. Informational Submittals:

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified 
independent testing agency.

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals 
for each item comprising the complete door hardware installation in quantity as required in Division 
01, Closeout Procedures.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance.

B. Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).

C. Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware 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.

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a 
minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this Project. 
Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with 
a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware 
Consultant (AHC) available during the course of the Work to consult with Contractor, 
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Architect, and Owner concerning both standard and electromechanical door hardware and keying.

E. Source Limitations: Obtain each type and variety of door hardware specified in this section from a 
single source unless otherwise indicated.

1. Electrified modifications or enhancements made to a source manufacturer's product line by a 
secondary or third party source will not be accepted.

2. Provide electromechanical door hardware from the same manufacturer as mechanical door 
hardware, unless otherwise indicated.

F. Each unit to bear third party permanent label indicating compliance with the referenced testing 
standards.

G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project 
Meetings." Keying conference to incorporate the following criteria into the final keying schedule 
document:

1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.
3. Requirements for key control storage and software.
4. Installation of permanent keys, cylinder cores and software.
5. Address and requirements for delivery of keys.

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, handling, 
and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to instruct 
the installing contractors' personnel on the proper installation and adjustment of their 
respective products. Product training to be attended by installers of door hardware (including 
electromechanical hardware) for aluminum, hollow metal and wood doors. Training will 
include the use of installation manuals, hardware schedules, templates and physical product 
samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory 
work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.
4. Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration procedures

I. At completion of installation, provide written documentation that components were applied according 
to manufacturer's instructions and recommendations and according to approved schedule.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or accessories at 
Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door Hardware Schedule, 
and include basic installation instructions with each item or package.

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and 
related accessories directly to Owner via registered mail or overnight package service. Instructions 
for delivery to the Owner shall be established at the "Keying Conference".

1.6 COORDINATION

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work 
specified to be factory prepared for installing standard and electrified hardware. Check Shop 
Drawings of other work to confirm that adequate provisions are made for locating and installing 
hardware to comply with indicated requirements.

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 
electrified door hardware and related access control equipment with required connections to source 
power junction boxes, low voltage power supplies, detection and monitoring hardware, and fire and 
detection alarm systems.

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and 
pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling 
and access control system hardware without additional in-field modifications.

1.7 WARRANTY

A. General Warranty: Reference Division 01, General Requirements. Special warranties 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. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship within 
specified warranty period after final acceptance by the Owner. Failures include, but are not limited 
to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
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4. Electrical component defects and failures within the systems operation.

C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial 
Completion.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets 
and each referenced section that products are to be supplied under.

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the 
end of Part 3. Products are identified by using door hardware designations, as follows:

1. Named Manufacturer's Products: Product designation and manufacturer are listed for each 
door hardware type required for the purpose of establishing requirements. Manufacturers' 
names are abbreviated in the Door Hardware Schedule.

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in writing 
and in accordance with the procedures and time frames outlined in Division 01, Substitution 
Procedures. Approval of requests is at the discretion of the architect, owner, and their designated 
consultants.

2.2 BUTT HINGES

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as 
specified in the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 

30 inches of door height greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required:

a. Widths up to 3�0�: 4-1/2� heavy weight.
b. Sizes from 3�1� to 4�0�: 5� heavy weight.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
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a. Heavy weight, non-ferrous, ball bearing or oil impregnated bearing hinges unless 
Hardware Sets indicate standard weight.

4. Hinge Options: Comply with the following:

a. Non-removable Pins: With the exception of electric through wire hinges, provide set 
screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 
removal of pin while door is closed; for the all out-swinging lockable doors.

5. Manufacturers:

a. McKinney (MK) - TA/T4A Series, 5-knuckle.

2.3 CONTINUOUS HINGES

A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with 
minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum overall 
width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw locations. 
Factory trim hinges to suit door height and prepare for electrical cut-outs.  Provide custom screw 
pattern where required by aluminum door manufacturer.

1. Manufacturers:.

a. Pemko (PE).

2.4 POWER TRANSFER DEVICES

A. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing 
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex� 
standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate 
the electrified functions specified in the Door Hardware Sets. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Wire nut 
connections are not acceptable.

1. Manufacturers:

a. Pemko (PE) - EL-CEPT Series.
b. Securitron (SU) - EL-CEPT Series.

B. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized 
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door 
wiring harnesses for connection to electric locking devices and power supplies. Provide sufficient 
number and type of concealed wires to accommodate electric function of specified hardware. 
Provide a connector for through-door electronic locking devices and from hinge to junction box 
above the opening. Wire nut connections are not acceptable. Determine the length required for each 
electrified 
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hardware component for the door type, size and construction, minimum of two per electrified 
opening.

1. Provide one each of the following tools as part of the base bid contract:

a. McKinney (MK) - Electrical Connecting Kit: QC-R001.
b. McKinney (MK) - Connector Hand Tool: QC-R003.

2. Manufacturers:

a. McKinney (MK) - QC-C Series.

2.5 DOOR OPERATING TRIM

A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and A156.16, 
Grade 1.

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device 
location approximately six feet from the floor.

2. Furnish dust proof strikes for bottom bolts. 
3. Surface bolts to be minimum 8� in length and U.L. listed for labeled fire doors and U.L. listed 

for windstorm components where applicable.
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for 

appropriate installation and operation.
5. Manufacturers:

a. Rockwood (RO).

B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design 
specified in the Hardware Sets. Coordinate and provide proper width and height as required where 
conflicting hardware dictates.

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with beveled 
edges, secured with exposed screws unless otherwise indicated.

2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware sets. 
Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated.

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 
clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated.

4. Pulls, where applicable, shall be provided with a 10� clearance from the finished floor on the 
push side to accommodate wheelchair accessibility.

5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets.
6. Manufacturers:

a. Rockwood (RO).
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2.6 CYLINDERS AND KEYING

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master 
key systems and have on record a published security keying system policy. 

1. Manufacturers:

a. Corbin Russwin Hardware (RU).

B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and 
types:

1. Threaded mortise cylinders with rings and cams to suit hardware application.
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks.
4. Tubular deadlocks and other auxiliary locks.
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush 

and be free spinning with matching finishes.
6. Keyway: Manufacturer�s Standard.

C. Large Format Interchangeable Cores: Provide removable cores (LFIC) as specified, core insert, 
removable by use of a special key, and for use with only the core manufacturer's cylinder and door 
hardware.

D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1 Certified Products Directory (CPD) listed 
cylinders employing a utility patented and restricted keyway requiring the use of a patented key. 
Cylinders are to be protected from unauthorized manufacture and distribution by manufacturer�s 
United States patents. Cylinders are to be factory keyed with owner having the ability for on-site 
original key cutting.

1. Patented key systems shall not be established with products that have an expired patent. 
Expired systems shall only be specified and supplied to support existing systems.

2. Manufacturers:

a. Corbin Russwin (RU) - Access 3 AP.
b. Sargent (SA) - Degree DG1.
c. No Substitution.

E. Keying System: Each type of lock and cylinders to be factory keyed. 

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements. 

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 
number as directed by Owner.

3. New System: Key locks to a new key system as directed by the Owner.

F. Key Quantity: Provide the following minimum number of keys:
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1. Change Keys per Cylinder: Two (2) 
2. Master Keys (per Master Key Level/Group): Five (5).
3. Construction Keys (where required): Ten (10).
4. Construction Control Keys (where required): Two (2).
5. Permanent Control Keys (where required): Two (2).

G. Construction Keying: Provide construction master keyed cylinders.

H. Construction Keying: Provide temporary keyed construction cores.

I. Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for importing into 
key control software.

2. Provide transcript list in writing or electronic file as directed by the Owner.

2.7 KEY CONTROL

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-
locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, 
and standard metal cabinet. Key control cabinet shall have expansion capacity of 150% of the 
number of locks required for the project.

1. Manufacturers:

a. Lund Equipment (LU).
b. MMF Industries (MM).
c. Telkee (TK).

2.8 MORTISE LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational 
Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet 
all functions and features as specified herein.

1. Electromechanical locksets shall have the following functions and features:

a. Universal Molex plug-in connectors that have standardized color-coded wiring and are 
available in fail safe or fail secure and operate from 12vdc to 24vdc regulated.

b. EcoFlex or equivalent technology that reduces energy consumption up to 92% as 
certified by GreenCircle.

c. Options to be available for request-to-exit or enter signaling, latchbolt and deadbolt 
monitoring.

d. Two-year limited warranty on electrified functions.

2. Manufacturers:

a. Corbin Russwin Hardware (RU) - ML2000 Series.
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2.9 AUXILIARY LOCKS

A. Mortise Deadlocks, Small Case: ANSI/BHMA A156.36, Grade 1, small case mortise type deadlocks 
constructed of heavy gauge wrought corrosion resistant steel. Steel or stainless steel bolts with a 1" 
throw and hardened steel roller pins. Deadlocks to be products of the same source manufacturer 
and keyway as other specified locksets.

1. Manufacturers:

a. Corbin Russwin Hardware (RU) - DL4000 Series.

2.10 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved 
lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and 
as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing.
4. Short-lipped strikes: For locks at double doors. 

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Bored Locks and Latches: BHMA A156.2.
3. Strikes for Auxiliary Deadlocks: BHMA A156.36.
4. Dustproof Strikes: BHMA A156.16.

2.11 CONVENTIONAL EXIT DEVICES

A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria:

1. Exit devices shall have a five-year warranty.
2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed and 

labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required by 
manufacturer including sex nuts and bolts at openings specified in the Hardware Sets.

3. Where exit devices are required on fire rated doors, provide devices complying with NFPA 80 
and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper 
fasteners for installation as tested and listed by UL. Consult manufacturer�s catalog and 
template book for specific requirements.

4. Except on fire rated doors, provide exit devices with keyed cylinder dogging device to hold 
the pushbar and latch in a retracted position.
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5. Devices must fit flat against the door face with no gap that permits unauthorized dogging of 
the push bar. The addition of filler strips is required in any case where the door light extends 
behind the device as in a full glass configuration.

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 
duty escutcheon trim with threaded studs for thru-bolts. 

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 
match that of the specified locksets. 

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or Mortise) 
as specified in Hardware Sets.

7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used at 
interior openings, provide as less bottom rod (LBR) unless otherwise indicated. Provide dust 
proof strikes where thermal pins are required to project into the floor.

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2� wide stiles.

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
10. Rail Sizing: Provide exit device rails factory sized for proper door width application. 
11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products 
Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and features as 
specified herein.

1. Provide exit devices with functions and features as follows:

a. Where required by code, provide knurling or abrasive coating on all levers leading to 
hazardous areas.

b. Meets UL and CUL Standard 10C Positive Pressure, Fire Test of Door Assemblies 
with levers that meet A117.1 Accessibility Code.

c. No catch points: addition of applied deflectors or other added components are not 
allowed.

d. No visible plastic.
e. Heavy duty end caps with flush and overlapping options made of stainless steel, 

brass, or bronze with architectural finishes.
f. Constructed of all stainless steel.
g. Stainless steel pullman type latch with deadlock feature.
h. Narrow or wide style exterior trim as specified in the hardware sets.
i. Center case adjustability on concealed vertical rod exit devices; single operation with 

hex key individually adjusts top or bottom latches. No retainer screws or clips required 
to maintain adjustment.

j. Ten-year limited warranty for mechanical features.

2. Electromechanical exit devices shall have the following functions and features:
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a. Universal Molex plug-in connectors that have standardized color-coded wiring and are 
field configurable in fail safe or fail secure and operate from 12vdc to 24vdc regulated.

b. Wire routing for all non-access control electromechanical functions and EcoFlex trim to 
be contained within the carrier of the device eliminating the need for cavities in doors 
to be drilled. Include a protective film so that wires don't get damaged if the rail needs 
to be removed.

c. EcoFlex or equivalent technology that reduces energy consumption up to 92% as 
certified by GreenCircle.

d. Options to be available for request-to-exit or enter signaling, latchbolt and touchbar 
monitoring.

e. Field configurable electrified trim to fail-safe or fail-secure that operates from 12-
24VDC.

3. Manufacturers:

a. Corbin Russwin Hardware (RU) - PED4000 / PED5000 Series.

2.12 DOOR CLOSERS

A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style, with the 
same type door preparations and templates regardless of application or spring size. Closers 
to be non-handed with full sized covers.

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed 
for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers 
depending on size of door, exposure to weather, and anticipated frequency of use. Where 
closers are indicated for doors required to be accessible to the Americans with Disabilities 
Act, provide units complying with ANSI ICC/A117.1.

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets.

5. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics. 

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets.

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power 
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, 
and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body 
construction, with adjustable backcheck and separate non-critical valves for closing sweep and latch 
speed control. Provide non-handed units standard.
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1. Heavy duty surface mounted door closers shall have a 30-year warranty.

2. Manufacturers:

a. Norton Rixson (NO) - 7500 Series.

C. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA A156.4, Grade 1 Certified Products Directory 
(CPD) listed surface mounted closers with door stop mechanism to absorb dead stop shock on arm 
and top hinge. Hold-open arms to have a spring loaded mechanism in addition to shock absorber 
assembly. Arms to be provided with rigid steel main arm and secondary arm lengths proportional to 
the door width.

1. Manufacturers:

a. Norton Rixson (NO) - Unitrol Series.

D. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power 
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, 
and opening force. Closers to be of the cam and roller design, one piece cast aluminum silicon alloy 
body with adjustable backcheck and independently controlled valves for closing sweep and latch 
speed.

1. Manufacturers:

a. Norton Rixson (NO) - 2800ST Series.

2.13 SURFACE MOUNTED CLOSER HOLDERS

A. Electromagnetic Door Holders: ANSI A156.15 electromagnetic door holder/releases with a minimum 
20 to 40 pounds holding power and single coil construction able to accommodate.12VDC, 24VAC, 
24VDC and 120VAC. Coils to be independently wound, employing an integral fuse and armatures to 
include a positive release button. 

1. Manufacturers:

a. Norton Rixson (RF) - 980/990 Series.

2.14 ARCHITECTURAL TRIM

A. Door Protective Trim

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width 
(LDW) on stop side of single doors and 1� LDW on stop side of pairs of doors, and not more 
than 1" less than door width on pull side. Coordinate and provide proper width and height as 
required where conflicting hardware dictates. Height to be as specified in the Hardware Sets.
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3. Where plates are applied to fire rated doors with the top of the plate more than 16� above the 
bottom of the door, provide plates complying with NFPA 80. Consult manufacturer�s catalog 
and template book for specific requirements for size and applications.

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated 
from the following:

a. Stainless Steel: 300 grade, 050-inch thick.

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the 
Hardware Sets. Provide countersunk screw holes.

6. Manufacturers:

a. Rockwood (RO).

2.15 DOOR STOPS AND HOLDERS

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets.

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide 
wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other 
types of door stops are specified in Hardware Sets. Do not mount floor stops where they will impede 
traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops and holders.

1. Manufacturers:

a. Rockwood (RO).

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory 
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware 
Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock absorber 
spring of heavy tempered steel. Provide non-handed design with mounting brackets as required for 
proper operation and function.

1. Manufacturers:

a. Norton Rixson (RF).

2.16 ARCHITECTURAL SEALS

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior applications 
provide non-corrosive fasteners and elsewhere where indicated.
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B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings 
indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based 
on testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire 
Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies. 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, 
for sound ratings indicated.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer.

F. Manufacturers:

1. Pemko (PE).

2.17 ELECTRONIC ACCESSORIES

2.18 FABRICATION

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers 
recognized installation standards for application intended.

2.19 FINISHES

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated 
by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and 
other qualities complying with manufacturer's standards, but in no case less than specified by 
referenced standards for the applicable units of hardware

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings 
and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in 
writing.

3.2 PREPARATION

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.3 INSTALLATION

A. Install each item of mechanical and electromechanical hardware and access control equipment to 
comply with manufacturer's written instructions and according to specifications.

1. Installers are to be trained and certified by the manufacturer on the proper installation and 
adjustment of fire, life safety, and security products including: hanging devices; locking 
devices; closing devices; and seals. 

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames."

2. DHI TDH-007-20: Installation Guide for Doors and Hardware.
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities."
4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written 
instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that 
are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of 
surface protective trim units with finishing work specified in Division 9 Sections. Do not install 
surface-mounted items until finishes have been completed on substrates involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants."
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E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control 
the handling and installation of hardware items so that the completion of the work will not be delayed 
by hardware losses before and after installation.

3.4 FIELD QUALITY CONTROL

A. Field Inspection (Punch Report): Reference Division 01 Sections �Closeout Procedures�. Produce 
project punch report for each installed door opening indicating compliance with approved submittals 
and verification hardware is properly installed, operating and adjusted. Include list of items to be 
completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete 
or rejected.

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action 
Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and 
Video Recordings.

3.5 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.

3.6 CLEANING AND PROTECTION

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the latest 
possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.

C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain 
conditions that ensure door hardware is without damage or deterioration at time of owner 
occupancy.

3.7 DEMONSTRATION

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware.

3.8 DOOR HARDWARE SETS

A. The hardware sets represent the design intent and direction of the owner and architect. They are a 
guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the architect with 
corrections made prior to the bidding process. Omitted 
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items not included in a hardware set should be scheduled with the appropriate additional hardware 
required for proper application and functionality.

1. Quantities listed are for each pair of doors, or for each single door.
2. The supplier is responsible for handing and sizing all products.
3. Where multiple options for a piece of hardware are given in a single line item, the supplier 

shall provide the appropriate application for the opening.

B. Manufacturer�s Abbreviations:

   1. MK - McKinney   
   2. PE - Pemko   
   3. SU - Securitron   
   4. RO - Rockwood   
   5. RU - Corbin Russwin   
   6. NO - Norton   
   7. RF - Rixson   
 
 
Hardware Sets

 
Set: 1.0

Doors: 100A, 100D, 115
Description: Exterior/Vestibule Alum Single - Main Entrance - Card Access; Auto; Remote
 
1 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Rim Exit Device, NL,EL,RX,LX,CD PED5257 M91 M92 MELR M52 ACP 630 RU
1 Door Pull (offset) RM3311-36" (or TBD) 12XHD US32D RO
1 Conc Overhead Stop 1-x36 630 RF
1 Automatic Opener 6331 (or to suit conditions) 689 NO
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
1 Remote Release Switch By Security
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
2 Door Switch 671 NO
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and secured. Valid card at reader or signal from remote switch retracts 
latch for momentary access, then enables outside actuator. Inside actuator retracts latch, then auto opens 
door. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress at 
all times. Lock status will not change when the fire detection/suppression systems are activated. Depressing 
pushrail will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
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Set: 2.0

Doors: 100B, 100E
Description: Exterior/Vestibule Alum Pair - Main Entrance - Remote
 
2 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Key Removable Mullion CR910(B)KM CT7 ACP RU
1 Rim Exit Device, NL,EL,RX,LX,CD PED5257 M91 M92 MELR M52 ACP 630 RU
1 Rim Exit Device, EO,EL,RX,LX,CDPED5201 M91 M92 MELR M52 ACP 630 RU
2 Door Pull (offset) RM3311-36" (or TBD) 12XHD US32D RO
2 Conc Overhead Stop 1-x36 630 RF
2 Surface Closer (top jamb) J7500 689 NO
1 Mullion Gasket 5110BL PE
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
1 Remote Release Switch By Security
2 Door Wiring Harness QC Series (jamb to device) MK
2 Frame Wiring Harness QC Series (jamb to J-box) MK
2 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and secured. Signal from remote switch retracts latches for momentary 
access. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress 
at all times. Lock status will not change when the fire detection/suppression systems are activated. Depressing 
pushrail will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 3.0

Doors: 100C, 100F
Description: Exterior/Vestibule Alum Single - Main Entrance
 
1 Continuous Hinge CFM-SLF-HD1 Series PE
1 Rim Exit Device, NL, CD PED5257 M52 ACP 630 RU
1 Door Pull (offset) RM3311-36" (or TBD) 12XHD US32D RO
1 Conc Overhead Stop 1-x36 630 RF
1 Surface Closer (top jamb) J7500 689 NO
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
1 Position Switch (concealed) By Security SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Set: 4.0

Doors: C201
Description: Exterior Alum Terrace
 
1 Continuous Hinge CFM-SLF-HD1 Series PE
1 Classroom Lock ML2055 125X ACP 626 RU
1 Surface Closer 2800ST 689 NO
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1 Door Stop 409; 441CU; overhead as required US32D RO
1 Threshold (coord w/ details) 1716AK FG FHSL14SS-2 PE
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Set: 5.0

Doors: B01, SA1A
Description: Exterior Single FRP x HM - Card Access
 
1 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Rim Exit Device, NL,EL,RX,LX,CD PED5257 M91 M92 MELR M52 ACP 630 RU
1 Pull P12 630 RU
1 Conc Overhead Stop 1-x36 630 RF
1 Surface Closer PR7500 689 NO
1 Head & Jamb Gasketing 2891APK PE
1 Sweep 315CN PE
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: Provide fire-rated exit device at rated conditions.

Operation: Doors are normally closed and locked. Valid card at reader retracts latch for momentary 
access. Monitoring by door position switches. During a loss of power the door will default to secure. Free 
egress at all times. Lock status will not change when the fire detection / suppression systems are 
activated. Depressing pushrail will activate request to exit switch for appropriate monitor by EAC 
systems. Outside key override.
 
Set: 6.0

Doors: 123B
Description: Exterior Pair FRP x AL - Fitness - Card Access; Auto
 
2 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Key Removable Mullion CR910(B)KM CT7 ACP RU
1 Rim Exit Device, NL,EL,RX,LX,CD PED5257 M91 M92 MELR M52 ACP 630 RU
1 Rim Exit Device, EO,EL,RX,LX,CDPED5201 M91 M92 MELR M52 ACP 630 RU
2 Door Pull (offset) RM3311-36" (or TBD) 12XHD US32D RO
2 Conc Overhead Stop 1-x36 630 RF
1 Surface Closer (top jamb) J7500 689 NO
1 Automatic Opener 6331 (or to suit conditions) 689 NO
2 Astragal 305CN PE
1 Mullion Gasket 5110BL PE
2 Sweep 315CN PE
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
2 Door Wiring Harness QC Series (jamb to device) MK
2 Frame Wiring Harness QC Series (jamb to J-box) MK
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2 Position Switch (concealed) By Security SU
2 Door Switch 671 NO
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and secured. Valid card at reader retracts latch for momentary access, 
then enables outside actuator. Inside actuator retracts latch, then auto opens door. Monitoring by door position 
switch. During a loss of power the door will default to secure. Free egress at all times. Lock status will not 
change when the fire detection/suppression systems are activated. Depressing pushrail will activate request to 
exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 7.0

Doors: 113G, 113H
Description: Exterior FRP x AL Double - Exit Only
 
2 Continuous Hinge CFM-SLF-HD1 Series PE
1 Key Removable Mullion CR910(B)KM CT7 ACP RU
2 Rim Exit Device, CD PED5201 M52 ACP 630 RU
2 Conc Overhead Stop 1-x36 630 RF
2 Surface Closer PR7500 689 NO
2 Astragal 305CN PE
2 Sweep 315CN PE
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
2 Position Switch (concealed) By Security SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Notes: Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 8.0

Doors: 122
Description: Exterior Pair FRP x HM Mechanical - Card Access
 
1 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Continuous Hinge CFM-SLF-HD1 Series PE
2 Flush Bolt 555 US26D RO
1 Dust Proof Strike 570 US26D RO
1 Fail Secure Lock ML20606 x NAC-SEC 125X ACP 626 RU
2 Surface Closer UNI7500 689 NO
1 Astragal 355CPK PE
1 Head & Jamb Gasketing 2891APK PE
2 Sweep 315CN PE
1 Threshold (coord w/ details) 2010APK FG Pemkote FHSL14SS PE
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
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2 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and locked. Valid card at reader unlocks outside lever for momentary 
access. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress 
at all times. Lock status will not change when the fire detection/suppression systems are activated. Rotating 
inside lever will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 9.0

Doors: 114C, 114D
Description: Alum Corridor Single - Access Controlled; Fail-Safe Panic; Hold Open
 
1 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Rim Exit Device, Fail Safe PED52903 M92 1259903PT ACP 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Electromagnetic Holder 998M (or tto suit conditions) 689 RF
1 Remote Release Switch By Security
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: Interface with building fire alarm and security systems to release door(s) from hold open.

Operation: Door is normally closed and locked during after-hours. Signal from remote switch unlocks outside 
lever during normal day-time hours. Monitoring by door position switch. During a loss of power the door will 
remain latched, but unlocked. Free egress at all times. Lock status will change to latched, but unlocked when 
the fire detection/suppression systems are activated. Depressing pushrail will activate request to exit switch for 
appropriate monitor by EAC systems. Outside key override.
 
Set: 10.0

Doors: 114A, 114B
Description: Alum Corridor Single - Hold Open
 
1 Continuous Hinge CFM-SLF-HD1 Series PE
1 Rim Exit Device, Passage PED5210 (A) 125910PT 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Electromagnetic Holder 998M (or tto suit conditions) 689 RF
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Notes: Interface with building fire alarm and security systems to release door(s) from hold open.
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Set: 11.0

Doors: 212
Description: Alum Open Office - Card Access
 
1 Continuous Hinge CFM-SLF-HD1 EL-CEPTx32D PE
1 Fail Secure Lock ML20606 x NAC-SEC 125X ACP 626 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and locked. Valid card at reader unlocks outside lever for momentary 
access. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress 
at all times. Lock status will not change when the fire detection/suppression systems are activated. Rotating 
inside lever will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 12.0

Doors: 200A, 200B, 201, 202A, 202B, 203A
Description: Alum Multi-Purpose; Running Track
 
1 Continuous Hinge CFM-SLF-HD1 Series PE
1 Rim Exit Device, Intruder PED5242 M47 125942PT M51 ACP 630 RU
1 Surface Closer PR7500 689 NO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Set: 13.0

Doors: 203B
Description: Alum Multi-Purpose Pair
 
2 Continuous Hinge CFM-SLF-HD1 Series PE
2 SVR Exit Device, LBR, classroom PED5445 1259M45PT M55 ACP 630 RU
2 Surface Closer PR7500 689 NO
2 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Seals Supplied w/ Door-Frame Assembly
 
Set: 14.0

Doors: 113A, 113M
Description: FRP x HM Double - Gym
 
2 Continuous Hinge CFM-SLF-HD1 Series PE
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1 Key Removable Mullion CR910(B)KM CT7 ACP RU
2 Rim Exit Device, Intruder PED5242 M47 125942PT M51 ACP 630 RU
2 Conc Overhead Stop 1-x36 630 RF
2 Surface Closer PR7500 689 NO
2 Kick Plate K1050 10" CSK BEV US32D RO
2 Door Stop 409; 441CU; overhead as required US32D RO
1 Meeting Edge Seal S772BL PE
1 Head & Jamb Gasketing S88BL PE
1 Mullion Gasket 5110BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Notes: Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 15.0

Doors: 113B
Description: FRP x HM Single - Gym
 
1 Continuous Hinge CFM-SLF-HD1 Series PE
1 Rim Exit Device, Intruder PED5242 M47 125942PT M51 ACP 630 RU
1 Conc Overhead Stop 1-x36 630 RF
1 Surface Closer PR7500 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Notes: Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 16.0

Doors: 123
Description: Fitness Double
 
6 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Key Removable Mullion CR910(B)KM CT7 ACP RU
2 Rim Exit Device, Intruder PED5242 M47 125942PT M51 ACP 630 RU
2 Surface Closer PR7500 689 NO
2 Kick Plate K1050 10" CSK BEV US32D RO
2 Door Stop 409; 441CU; overhead as required US32D RO
1 Meeting Edge Seal S772BL PE
1 Head & Jamb Gasketing S88BL PE
1 Mullion Gasket 5110BL PE
 
Set: 17.0

Doors: 106A, 106B
Description: Rec / Game Room - Panic; Card Access
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
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1 Electric Power Transfer EL-CEPT 630 SU
1 Rim Exit Device, Fail Secure PED52905 M92 1259905PT ACP 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and locked. Valid card at reader unlocks outside lever for momentary 
access. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress 
at all times. Lock status will not change when the fire detection/suppression systems are activated. Depressing 
pushrail will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 18.0

Doors: 103B, 112, 212A, 212B, 212C, B05
Description: Office; Conf; Meeting
 
4 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Entrance Lock ML2054 125X ACP 626 RU
1 Door Stop 409; 441CU; overhead as required US32D RO
3 Silencer 608 RO
1 Coat Hook RM828 US32D RO
 
Notes: Provide coat hook for office doors.
 
Set: 19.0

Doors: 206
Description: Pantry
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Classroom Lock ML2055 125X ACP 626 RU
1 Conc Overhead Stop 1-x36 630 RF
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
3 Silencer 608 RO
 
Set: 20.0

Doors: 103, 107, 108, 112A, 205A
Description: Single - Card Access
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Electric Power Transfer EL-CEPT 630 SU
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1 Fail Secure Lock ML20606 x NAC-SEC 125X ACP 626 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
3 Silencer 608 RO
1 Door Wiring Harness QC Series (jamb to device) MK
1 Frame Wiring Harness QC Series (jamb to J-box) MK
1 Position Switch (concealed) By Security SU
1 Power Supply AQL4-R8E1 (or equal, by Security) SU
1 Card Reader By Security
1 Wiring Diagram By Security
 
Notes: 
Operation: Door is normally closed and locked. Valid card at reader unlocks outside lever for momentary 
access. Monitoring by door position switch. During a loss of power the door will default to secure. Free egress 
at all times. Lock status will not change when the fire detection/suppression systems are activated. Rotating 
inside lever will activate request to exit switch for appropriate monitor by EAC systems. Outside key override.
 
Set: 21.0

Doors: 113D, C101, SA1, SA2, SB1, SB2, SC1
Description: Stair; Corridor
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Rim Exit Device, Passage PED5210 (A) 125910PT 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
 
Notes: Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 22.0

Doors: SB0
Description: Stair - Parking Level - Panic x Passage; Door Contact
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Rim Exit Device, Passage PED5210 (A) 125910PT 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Sweep 315CN PE
1 Threshold Per Saddle Detail, Pemkote PE
1 Position Switch (concealed) By Security SU
 
Set: 23.0
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Doors: SA0, SD0A, SD0B
Description: Stair - Parking Level - Passage; Door Contact
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Passage Latch ML2010 125X 626 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Sweep 315CN PE
1 Threshold Per Saddle Detail, Pemkote PE
1 Position Switch (concealed) By Security SU
 
Set: 24.0

Doors: 107A, 108A
Description: Closet; Storage
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Storeroom Lock ML2057 125X ACP 626 RU
1 Door Stop 409; 441CU; overhead as required US32D RO
3 Silencer 608 RO
 
Set: 25.0

Doors: 113C, 113F, 113J, 113K, 123A
Description: Gym Storage - Double
 
6 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Dust Proof Strike 570 US26D RO
1 Flush Bolts (constant-latch) 2845; 2945 US26D RO
1 Classroom Lock ML2055 125X ACP 626 RU
2 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
2 Kick Plate K1050 10" CSK BEV US32D RO
2 Door Stop 409; 441CU; overhead as required US32D RO
1 Astragal 357SS PE
1 Meeting Edge Seal S772BL PE
1 Head & Jamb Gasketing S88BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Notes: Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 26.0

Doors: 104, 111, 113E, 119, 205B, 209, 210, B04B
Description: Building Services; Storage
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Storeroom Lock ML2057 125X ACP 626 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
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1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Notes: Coordinate door position switches (by security) at parking level.
Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 27.0

Doors: 113L, B04A, B06A, B06B, 209A
Description: Building Services; Storage - Double
 
6 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Dust Proof Strike 570 US26D RO
1 Flush Bolts (constant-latch) 2845; 2945 US26D RO
1 Storeroom Lock ML2057 125X ACP 626 RU
2 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
2 Kick Plate K1050 10" CSK BEV US32D RO
1 Astragal 357SS PE
1 Meeting Edge Seal S772BL PE
1 Head & Jamb Gasketing S88BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Notes: Coordinate door position switches (by security) at parking level.
Refer to saddle detail 4E/A902 and notes for typical threshold condition at Gym locations.
 
Set: 28.0

Doors: B03
Description: Elec Room - Panic
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Rim Exit Device, Storeroom PED5257 (A) 125957PT ACP 630 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
1 Head & Jamb Gasketing S88BL PE
1 Threshold Per Saddle Detail, Pemkote PE
 
Set: 29.0

Doors: 105, 118, 211
Description: Private Toilet Room
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Privacy Lock w/ Indicators ML2030 125X V21 626 RU
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Mop Plate K1050 6" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
3 Silencer 608 RO
1 Coat Hook RM828 US32D RO
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Set: 30.0

Doors: 109, 110, 207, 208
Description: Multi-Fixture Restroom
 
3 Hinge, Full Mortise, Hvy Wt T4A3386 US32D MK
1 Deadlock (dbl cyl classroom) DL4122 ACP 626 RU
1 Push Pull (prep for deadbolt) 110x73C/73CL CFC CFTT US32D-MS RO
1 Surface Closer R/PR 7500 (or to suit conditions) 689 NO
1 Kick Plate K1050 10" CSK BEV US32D RO
1 Mop Plate K1050 6" CSK BEV US32D RO
1 Door Stop 409; 441CU; overhead as required US32D RO
3 Silencer 608 RO
 

END OF SECTION 087100
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Glass and glazing for the following products and applications: 

a. Steel doors, frames and sidelights specified in Section 081110 - HOLLOW 
METAL DOORS AND FRAMES. 

b. Aluminum frames and sidelights specified in Section 081210 - INTERIOR 
ALUMINUM FRAMING 

c. Glazed entrances and storefronts specified in Section 084110 - 
ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS. 

d. Glazed curtain walls specified in Section 084410 - GLAZED ALUMINUM 
CURTAIN WALLS. 

e. Unframed mirrors. 
f. Interior lites. 
g. Glazing film. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 081400 - FLUSH WOOD DOORS for factory glazing. 

1.3 DEFINITIONS 

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, 
or both, as defined in referenced glazing publications. 

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to 
ASTM C 1036. 

C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated 
air or a specified gas. 

D. Deterioration of Coated Glass:  Defects developed from normal use that are attributed 
to the manufacturing process and not to causes other than glass breakage and 
practices for maintaining and cleaning coated glass contrary to manufacturer's written 
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instructions.  Defects include peeling, cracking, and other indications of deterioration in 
metallic coating. 

E. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is 
attributed to the manufacturing process and not to causes other than glass breakage 
and practices for maintaining and cleaning insulating glass contrary to manufacturer's 
written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or 
film on interior surfaces of glass. 

F. Deterioration of Laminated Glass:  Defects developed from normal use that are 
attributed to the manufacturing process and not to causes other than glass breakage 
and practices for maintaining and cleaning laminated glass contrary to manufacturer's 
written instructions.  Defects include edge separation, delamination materially 
obstructing vision through glass, and blemishes exceeding those allowed by 
referenced laminated-glass standard. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement 
and wind and impact loads (where applicable) without failure, including loss or glass 
breakage attributable to the following:  defective manufacture, fabrication, and 
installation; failure of sealants or gaskets to remain watertight and airtight; deterioration 
of glazing materials; or other defects in construction. 

B. Glass Design:  Glass thickness designations indicated are minimums and are for 
detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service 
conditions.  Provide glass lites in the thickness designations indicated for various size 
openings, but not less than thicknesses and in strengths (annealed or heat treated) 
required to meet or exceed the following criteria: 

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with 
ASTM E 1300, according to the following requirements: 

a. Specified Design Wind Loads:  As required by Code. 
b. Specified Design Snow Loads for Sloped Glazing:  As required by Code. 
c. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 

vertically or not more than 15 degrees off vertical and under wind action. 

1) Load Duration:  60 seconds or less. 

d. Probability of Breakage for Sloped Glazing:  1 lite per 1000 for lites set 
more than 15 degrees off vertical and under wind and snow action. 

1) Load Duration:  30 days. 

e. Maximum Lateral Deflection:  For the following types of glass supported on 
all 4 edges, provide thickness required that limits center deflection at 
design wind pressure to 1/50 times the short side length or 1 inch, 
whichever is less. 
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1) For monolithic-glass lites heat-treated to resist wind loads. 
2) For insulating glass. 
3) For laminated-glass lites. 

f. Minimum Glass Thickness for Exterior Lites:  Not less than 6 mm. 

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting 
from the following maximum change (range) in ambient and surface temperatures 
acting on glass framing members and glazing components.  Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

D. Thermal and Optical Performance Properties:  Provide glass with performance 
properties specified based on manufacturer's published test data, as determined 
according to procedures indicated below: 

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick. 
2. For laminated-glass lites, properties are based on products of construction 

indicated. 
3. For insulating-glass units, properties are based on units with lites 6.0 mm thick 

and a nominal 1/2-inch-wide interspace. 
4. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 6.3 computer 

program for the following methodologies: 

a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F. 
b. Solar Heat Gain Coefficient:  NFRC 200. 
c. Solar Optical Properties:  NFRC 300. 

1.5 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Samples: 12-inch- square Samples for each type of glass and glass assembly, glazing 
sealants. 

C. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings 
in preparing a schedule listing glass types and thicknesses for each size opening and 
location. 

D. Product Certificates:  Signed by manufacturers of glass and glazing products certifying 
that products furnished comply with requirements. 

1. For solar-control low-e-coated glass, provide documentation demonstrating that 
manufacturer of coated glass is certified by coating manufacturer. 

E. Qualification Data:  For installers. 
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F. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant 
manufacturer indicating glazing sealants were tested for adhesion to glass and glazing 
channel substrates and for compatibility with glass and other glazing materials. 

G. Product Test Reports:  For each type of glazing products: 

H. Warranties:  Special warranties specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed glazing similar in 
material, design, and extent to that indicated for this Project; whose work has resulted 
in glass installations with a record of successful in-service performance.. 

B. Source Limitations for Glass:  Obtain the following through one source from a single 
manufacturer for each glass type:  clear float glass, laminated glass and insulating 
glass. 

C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings:  
Where solar-control low-e coatings of a primary glass manufacturer that has 
established a certified fabricator program is specified, obtain sputter-coated solar-
control low-e-coated glass in fabricated units from a manufacturer that is certified by 
coated-glass manufacturer. 

D. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one 
source from a single manufacturer for each product and installation method indicated. 

E. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product 
test reports in "Submittals" Article from a qualified testing agency based on testing 
current sealant formulations within a 36-month period. 

1. Sealant Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated. 

2. Test elastomeric glazing sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods. 

F. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing 
sealant manufacturers, for testing indicated below, samples of each glazing material 
type, tape sealant, gasket, glazing accessory, and glass-framing member that will 
contact or affect elastomeric glazing sealants: 

1. Use ASTM C 1087 to determine whether priming and other specific joint 
preparation techniques are required to obtain rapid, optimum adhesion of glazing 
sealants to glass, tape sealants, gaskets, and glazing channel substrates. 

2. Submit not fewer than eight pieces of each type of material, including joint 
substrates, shims, joint-sealant backings, secondary seals, and miscellaneous 
materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the 
Work. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

GLAZING 
088000 - 5 

4. For materials failing tests, obtain sealant manufacturer's written instructions for 
corrective measures, including the use of specially formulated primers. 

5. Testing will not be required if elastomeric glazing sealant manufacturers submit 
data based on previous testing of current sealant products for adhesion to, and 
compatibility with, glazing materials matching those submitted. 

G. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to 
authorities having jurisdiction, for fire-protection ratings indicated, based on positive-
pressure testing according to NFPA 257 or UL 9, including the hose-stream test, and 
shall comply with NFPA 80. 

1. Fire-protection-rated glazing required to have a fire-protection rating of 20 
minutes shall be exempt from the hose-stream test, unless required by 
authorities having jurisdiction. 

H. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201. 

1. Subject to compliance with requirements, obtain safety glazing products 
permanently marked with certification label of the Safety Glazing Certification 
Council or another certification agency] acceptable to authorities having 
jurisdiction. 

2. Where glazing units, including Kind FT glass and laminated glass, are specified 
in Part 2 articles for glazing lites more than 9 sq. ft. in exposed surface area of 
one side, provide glazing products that comply with Category II materials, for lites 
9 sq. ft. or less in exposed surface area of one side, provide glazing products that 
comply with Category I or II materials, except for hazardous locations where 
Category II materials are required by 16 CFR 1201 and regulations of authorities 
having jurisdiction. 

I. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are 
indicated.  Refer to these publications for glazing terms not otherwise defined in this 
Section or in referenced standards. 

1. GANA Publications:  GANA Laminated Division's "Laminated Glass Design 
Guide" and GANA's "Glazing Manual." 

2. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR-A7, "Sloped Glazing Guidelines." 

3. IGMA Publication for Sloped Glazing:  IGMA TB-3001, "Sloped Glazing 
Guidelines." 

4. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 
Sealed Insulating Glass Units." 

J. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of the following 
testing and inspecting agency: 

1. Insulating Glass Certification Council. 
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K. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup for types of windows indicated, in locations shown on Drawings. 

L. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions and as 
needed to prevent damage to glass and glazing materials from condensation, 
temperature changes, direct exposure to sun, or other causes. 

B. For insulating-glass units that will be exposed to substantial altitude changes, comply 
with insulating-glass manufacturer's written recommendations for venting and sealing 
to avoid hermetic seal ruptures. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes. 

1. Do not install liquid glazing sealants when ambient and substrate temperature 
conditions are outside limits permitted by glazing sealant manufacturer or below 
40 deg F. 

1.9 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard 
form, made out to the Owner and signed by coated-glass manufacturer agreeing to 
replace coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. the 
nearest shipping point to Project site, within specified warranty period indicated below. 

1. Warranty Period:  Ten years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, 
made out to the Owner and signed by laminated-glass manufacturer agreeing to 
replace laminated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. 
the nearest shipping point to Project site, within specified warranty period indicated 
below. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, 
made out to the Owner and signed by insulating-glass manufacturer agreeing to 
replace insulating-glass units that deteriorate as defined in "Definitions" Article, f.o.b. 
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the nearest shipping point to Project site, within specified warranty period indicated 
below. 

1. Warranty Period:  Ten years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 INSULATING-GLASS UNITS 

A. Insulating-Glass Units for Vertical Glazing:  1 inch thick (25.0 mm) insulating glass 
consisting of two lites of 1/4 inch (6 mm) glass, low e coating on the No. 2 surface and 
argon gas filled.  Provide one of the following or equal: 

1. Guardian Industries; SN-68. 
2. Viracon; VE1-2M. 
3. Vitro Architectural Glass (formerly PPG Industries); Solarban 60. 

B. Building Product Disclosure and Optimization, Environmental Product Declarations 
(EPD): Type III EPD. 

2.2 GLASS PRODUCTS 

A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise 
indicated. 

1. Building Product Disclosure and Optimization, Environmental Product 
Declarations (EPD): Type III EPD. 

B. Low-Iron, Ultraclear Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I, complying 
with other requirements specified and with visible light transmission not less than 91 
percent and solar heat gain coefficient not less than 0.87. 

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

a. AGC Glass; Krystal Klear. 
b. Guardian Industries Corp.; Ultrawhite. 
c. Pilkington North America; Optiwhite. 
d. Basis of Design: Vitro Architectural Glass (formerly PPG Industries); 

Starphire. 

1) Visible Light Transmittance: 91 percent. 
2) Solar Heat Gain Coefficient: 0.87. 
3) U Value:  0.50. 

C. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless 
otherwise indicated; of kind and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave 
distortion parallel to bottom edge of glass as installed unless otherwise indicated. 
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2. For uncoated glass, comply with requirements for Condition A. 
3. For coated vision glass, comply with requirements for Condition C (other coated 

glass). 

D. Tempered Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind 
FT; 1/4 inch thick unless indicated otherwise. 

E. Laminated Glass:  ASTM C 1172, and complying with testing requirements in 
16 CFR 1201 for Category II materials, and with other requirements specified.  Use 
materials that have a proven record of no tendency to bubble, discolor, or lose physical 
and mechanical properties after fabrication and installation. 

1. Construction for Framed Units:  Laminate glass with polyvinyl butyral interlayer to 
comply with interlayer manufacturer's written recommendations. 

2. Construction for Units with Exposed Edges:  Laminate glass with cast-in-place 
and cured-transparent-resin interlayer to comply with interlayer manufacturer's 
written recommendations. 

3. Interlayer Thickness:  0.030 inch (0.76 mm) thick for vertical glazing, 0.060 inch 
(1.52 mm) thick for sloped glazing. 

4. Interlayer Color:  Clear unless otherwise indicated. 

F. Low-Iron, Ultraclear Tempered Glass:  ASTM C 1172 / ASTM C 1048, and complying 
with testing requirements in 16 CFR 1201 for Category II materials, and with other 
requirements specified.  Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation. 

1. Low-Iron Glass:  Visible light transmission not less than 91 percent and solar 
heat gain coefficient not less than 0.87.Subject to compliance with requirements, 
provide one of the following: 

a. AGC Glass; Krystal Klear. 
b. Guardian Industries Corp.; Ultrawhite. 
c. Pilkington North America; Optiwhite. 
d. Vitro Architectural Glass (formerly PPG Industries); Starphire. 

2. Construction for Framed Units:  Laminate glass with polyvinyl butyral interlayer to 
comply with interlayer manufacturer's written recommendations. 

3. Construction for Units with Exposed Edges:  Laminate glass with cast-in-place 
and cured-transparent-resin interlayer to comply with interlayer manufacturer's 
written recommendations. 

4. Interlayer Thickness:  0.030 inch (0.76 mm) thick for vertical glazing, 0.060 inch 
(1.52 mm) thick for sloped glazing. 

5. Interlayer Color:  Clear unless otherwise indicated. 

G. Fire-Rated Monolithic Ceramic Glazing Material (Not for Doors or Locations Requiring 
Safety Glazing):  Proprietary product in the form of clear flat sheets of 3/16-inch 
nominal (5.0 mm) thickness weighing 2.5 lb/sq. ft. and as follows: 
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1. Fire-Protection Rating:  As indicated for the fire window in which glazing material 
is installed, and permanently labeled by a testing and inspecting agency 
acceptable to authorities having jurisdiction. 

2. Products:  Subject to compliance with requirements, provide the following: 

a. Technical Glass Products (TGP); FireLite Premium, polished both sides. 

H. Fire-Rated Laminated Ceramic Glazing Material (for Doors and Locations Requiring 
Safety Glazing):  Category II safety glazing product in the form of 2 lites of clear 
ceramic glazing material laminated together to produce a laminated lite of 5/16-inch 
nominal (8.0 mm) thickness; polished on both surfaces; weighing 4 lb/sq. ft. and as 
follows: 

1. Fire-Protection Rating:  As indicated for the assembly in which glazing material is 
installed, and permanently labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction. 

2. Polished on both surfaces, transparent. 
3. Products:  Subject to compliance with requirements, provide one of the following: 

a. Technical Glass Products (TGP); FireLite Plus. 
b. Schott North America; Pyran Platinum L, (for maximum 90 minute-rated 

openings). 
c. Vetrotech Saint-Gobain; SGG Keralite FR-L. 

I. Laminated Glass with Intumescent Interlayers (Temperature-Rise-Rated Doors):  
Laminated glass made from multiple plies of uncoated, clear float glass; with 
intumescent interlayers; complying with testing requirements in 16 CFR 1201 for 
Category II materials. 

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

a. InterEdge, Inc., a subsidiary of AGC Glass; Pyrobel. 
b. Pilkington Group Limited (distributed by Technical Glass Products); 

PyroStop. 
c. Vetrotech Saint-Gobain; SGG Contraflam N2 or SGG Swissflam N2. 

J. Laminated Security Glass:  LTI Smart Glass, Inc. School Guard Glass, SG4, Global 
Security Glazing, Child Guard Glass; or approved equal. 

1. Laminated glass product consisting of outer layers of glass with a security 
strengthened substrate core. 

2. Locations: Vestibule exterior doors, interior doors, east side storefront systems, 
and as indicated on Drawings. 

3. ASTM C1036 ‐ Standard Specification - Flat Glass. 
4. ASTM C1172 - Standard Specification - Architectural Flat Glass. 
5. ANSI Z97.1 Safety Materials Used in Buildings. 
6. CPSC 16 CFR 1201. 
7. UL 972: 5-aa rated for 6 minutes 
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K. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of 
glass separated by an argon-filled interspace, and complying with ASTM E2190 and 
with requirements specified in this Section. 

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass 
where needed to resist thermal stresses induced by differential shading of 
individual glass lites and to comply with glass design requirements specified in 
Part 1 “Performance Requirements” paragraph. 

2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated. 
3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for 

insulating-glass units are nominal and the overall thicknesses of units are 
measured perpendicularly from outer surfaces of glass lites at unit’s edge. 

4. Sealing System: Dual seal, with primary and secondary sealants as follows: 

a. Manufacturer’s Standard Sealants.  Butyl primary and silicone secondary 
sealants.  Secondary sealant shall cover entire spacer bar at IGU 
perimeter. 

5. Spacer Specifications:  Manufacturer’s standard spacer material. Spacer corners 
shall be bent, soldered, or welded.  Keyed spacer corners will not be accepted.  
Spacer may have a mid-span spacer key located at the midpoint of the insulating 
glass unit head.  Where a mid-span spacer key is used, the key must be fully 
embedded (all sides) in butyl sealant. 

L. Ceramic-Coated Spandrel Glass:  ASTM C 1048, Condition B, Type I, Quality-Q3, and 
complying with other requirements specified. 

1. Glass:  Clear float. 
2. Ceramic Coating Color:  Custom color as selected by the Architect. 

M. Glass Mirrors, General:  ASTM C 1503; manufactured using copper-free, low-lead 
mirror coating process. 

N. Glazing Film:  Translucent, dimensionally stable, cast PVC film, 2-mil-minimum 
thickness, with pressure-sensitive, clear adhesive back for adhering to glass and 
releasable protective backing. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturer’s that may be incorporated into the Work include, but are not 
limited to, the following: 

a. Avery Dennison, Graphics. 
b. FDC Graphic Films, Inc. 
c. Madico, Inc. 
d. 3M Scotchcal. 

2. Comply with requirements for safety glazing. 
3. Use:  Suitable for exterior and interior applications. 
4. Patterns: As selected by Architect from manufacturer's full range. 

http://www.specagent.com/LookUp/?uid=123456814461&mf=04&src=wd
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2.3 GLAZING SEALANTS 

A. General:  Provide products of type indicated, complying with the following 
requirements: 

1. Compatibility:  Verify glazing sealants that are compatible with one another and 
with other materials they will contact, including glass products, seals of 
insulating-glass units, interlayer of laminated glass, and glazing channel 
substrates, under conditions of service and application, as demonstrated by 
sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by Architect from 
manufacturer's full range. 

4. VOC Emissions: Provide sealants in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

5. VOC Content:  

a. Structural Glazing Adhesives:  100 g/L. 
b. Architectural Sealants:  250 g/L. 

6. Methylene chloride and perchloroethylene may not be intentionally added to 
sealants. 

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements 
indicated for each liquid-applied chemically curing sealant specified, including those 
referencing ASTM C 920 classifications for type, grade, class, and uses related to 
exposure and joint substrates. 

1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants: 

a. Dow Corning Corporation; 790. 
b. GE Silicones; SilPruf LM SCS2700. 
c. Tremco Inc.; Spectrem 1. 

C. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test 
assemblies to obtain fire-protection rating. 

2.4 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a 
solids content of 100 percent; nonstaining and nonmigrating in contact with nonporous 
surfaces; with or without spacer rod as recommended in writing by tape and glass 
manufacturers for application indicated; packaged on rolls with a release paper 
backing; and complying with ASTM C 1281 and AAMA 800 for project conditions. 
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B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with 
adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; 
and complying with AAMA 800 for the following types: 

1. Type 1, for glazing applications in which tape acts as the primary sealant. 
2. Type 2, for glazing applications in which tape is used in combination with a full 

bead of liquid sealant. 

2.5 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced 
glazing standard, requirements of manufacturers of glass and other glazing materials 
for application indicated, and with a proven record of compatibility with surfaces 
contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 
manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, 
plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer 
hardness required by glass manufacturer to maintain glass lites in place for installation 
indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement 
(side walking). 

F. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test 
assembly to obtain fire-resistance rating. 

G. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for 
setting mirrors and certified by both mirror manufacturer and mastic manufacturer as 
compatible with glass coating and substrates on which mirrors will be installed. 

1. VOC Emissions: Provide adhesives in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

2. VOC Content: 250 g/L or less. 
3. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 
4. Do not use adhesives that contain urea formaldehyde. 

H. Mirror Hardware, Top and Bottom Aluminum J-Channels:  Aluminum extrusions with a 
return deep enough to produce a glazing channel to accommodate mirrors of thickness 
indicated and in lengths required to cover bottom and top edges of each mirror in a 
single piece. 
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2.6 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with 
edge and face clearances, edge and surface conditions, and bite complying with 
written instructions of product manufacturer and referenced glazing publications, to 
comply with system performance requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that 
produces square edges with slight kerfs at junctions with outdoor and indoor faces. 

C. Grind smooth and polish exposed glass edges and corners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing glazing, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, 
and offsets at corners. 

2. Presence and functioning of weep system. 
3. Minimum required face or edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing.  Remove coatings not firmly bonded to substrates. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, 
including those in referenced glazing publications. 

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on 
glass, minimum edge and face clearances, and adequate sealant thicknesses, with 
reasonable tolerances.  Adjust as required by Project conditions during installation. 

C. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction sealant-substrate testing. 
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E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin 
course of compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass 
lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches as 
follows: 

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass.  Install correct size and spacing to preserve required face clearances, 
unless gaskets and glazing tapes are used that have demonstrated ability to 
maintain required face clearances and to comply with system performance 
requirements. 

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final 
compressed thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar 
characteristics. 

J. Wall-Mounted Mirrors:  Install mirrors with mastic and mirror hardware.  Attach mirror 
hardware securely to mounting surfaces with mechanical fasteners installed with 
anchors or inserts as applicable.  Install fasteners so heads do not impose point loads 
on backs of mirrors. 

K. Glazing Film:  Apply squarely aligned to glass edges, uniformly smooth, and free from 
tears, air bubbles, wrinkles, and rough edges, in single sheet completely overlaying the 
back face of clean glass, according to manufacturer's written instructions, including 
surface preparation and application temperature limitations. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges 
are flush with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch 
tapes to make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to 
jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads 
and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer. 
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E. Do not remove release paper from tape until just before each glazing unit is installed. 

F. Center glass lites in openings on setting blocks and press firmly against tape by 
inserting dense compression gaskets formed and installed to lock in place against 
faces of removable stops.  Start gasket applications at corners and work toward 
centers of openings. 

3.5 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, 
between glass lites and glazing stops to maintain glass face clearances and to prevent 
sealant from extruding into glass channel and blocking weep systems until sealants 
cure.  Secure spacers or spacers and backings in place and in position to control depth 
of installed sealant relative to edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting 
or bond of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.6 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass.  Do not apply markers to glass surface.  
Remove nonpermanent labels, and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter.  If, despite such protection, contaminating 
substances do come into contact with glass, remove substances immediately as 
recommended by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for 
buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing 
by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 
damaged from natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 
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SECTION 089000 - LOUVERS AND VENTS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Fixed extruded-aluminum louvers and frames. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 079200 - JOINT SEALANTS for sealants installed in perimeter joints 
between louver frames and adjoining construction. 

2. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for louvers 
that are a part of mechanical equipment. 

1.3 DEFINITIONS 

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 
apply to this Section unless otherwise defined in this Section or in referenced 
standards. 

B. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain 
it to channels in jambs and mullions, which carry it to bottom of unit and away from 
opening. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide louvers capable of withstanding the effects of gravity 
loads and wind loads and stresses within limits and under conditions indicated without 
permanent deformation of louver components, noise or metal fatigue caused by louver 
blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind pressures 
shall be considered to act on vertical projection of louvers.  Loads as required by Code. 

B. Seismic Performance:  Provide louvers capable of withstanding the effects of 
earthquake motions as required by code. 

C. Thermal Movements:  Provide louvers that allow for thermal movements resulting from 
the following maximum change (range) in ambient and surface temperatures by 
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preventing buckling, opening of joints, overstressing of components, failure of 
connections, and other detrimental effects.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F ambient; 180 deg F material surfaces. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, 
details, and attachments to other Work.  Show blade profiles, angles, and spacing. 

1. For installed louvers indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

2. Include sill, jambs, and head details showing the integration with adjacent air and 
water barriers. 

3. Include details of the continuous sill pan with upturned back and end dams. Note 
on drawings how continuity will be maintained at the sill pan corners. 

C. Samples for Verification:  For each type of metal finish required. 

D. Qualification Data:  For professional engineer. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency or by manufacturer and witnessed by a qualified testing 
agency, for each type of louver. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain louvers and vents through one source from a single 
manufacturer where indicated to be of same type, design, or factory-applied color 
finish. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.2, "Structural Welding Code--Aluminum." 

C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet 
Metal Manual" for fabrication, construction details, and installation procedures. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify louver openings by field measurements before fabrication 
and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish opening dimensions and proceed with fabricating 
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louvers without field measurements.  Coordinate construction to ensure that 
actual opening dimensions correspond to established dimensions. 

PART 2 - PRODUCTS 

2.1 FIXED, EXTRUDED-ALUMINUM LOUVERS 

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. Airolite Company, LLC. 
2. American Warming and Ventilating. 
3. Construction Specialties, Inc. 
4. Industrial Louvers, Inc. 

B. Basis of Design: Ruskin; ELF375DXH. 

C. Horizontal Storm-Resistant Louvers: 

1. Louver Depth:  As indicated on the Drawings. 
2. Frame and Blade Nominal Thickness:  As required to comply with structural 

performance requirements, but not less than 0.080 inch. 
3. Performance Requirements:  AMCA 550. 
4. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 
5. Free Area:  Comply with requirements indicated on the Drawings. 

D. General:  Provide screen at each exterior louver.  Secure screens to louver frames with 
stainless-steel machine screws, spaced a maximum of 6 inches from each corner and 
at 12 inches o.c.  Fabricate frames with mitered corners to louver sizes indicated. 

1. Screen Location for Fixed Louvers:  Interior face. 
2. Screening Type:  Bird screening, aluminum, 1/2-inch-square mesh, 0.063-inch 

wire 

E. Insulated, Blank-off Panels:  Laminated metal-faced panels consisting of insulating 
core surfaced on back and front with metal sheets. 

1. Thickness:  1 inch. 
2. Metal Facing Sheets:  Aluminum sheet, not less than 0.032-inch nominal 

thickness. 
3. Insulating Core:  Rigid insulation board. 
4. Seal perimeter joints between panel faces and louver frames with 1/8-by-l-inch 

PVC compression gaskets.  
5. Panel Finish:  Same finish applied to louvers. 
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2.2 ALUMINUM FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

C. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; 
Organic Coating:  manufacturer's standard 2-coat, thermocured system consisting of 
specially formulated inhibitive primer and fluoropolymer color coat, with color coat 
containing not less than 70 percent polyvinylidene fluoride resin by weight). Coatings 
shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 
5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions. 

1. Available Products: Sherwin-Williams Coil Coatings; Valspar Fluropon Pure; or 
approved equal. 

2. Building Product Disclosure and Optimization, Material Ingredients: Declare 
product label. 

3. Color and Gloss:  As selected by Architect from manufacturer's full range. 

D. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 
are acceptable only if they are within the range of approved Samples, or shall not 
exceed DE*a*b* of 2.0 from a single control sample. Noticeable variations in the same 
piece are not acceptable.' 

2.3 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221, alloy 6063-T5 or T-52. 

B. Aluminum Sheet:  ASTM B 209, alloy 3003 or 5005 with temper as required for 
forming, or as otherwise recommended by metal producer for required finish. 

C. Fasteners:  Of same basic metal and alloy as fastened metal or 300 Series stainless 
steel, unless otherwise indicated.  Do not use metals that are incompatible with joined 
materials. 

D. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion 
anchors, made from stainless-steel components, with capability to sustain, without 
failure, a load equal to 4 times the loads imposed, for concrete, or 6 times the load 
imposed, for masonry, as determined by testing per ASTM E 488, conducted by a 
qualified independent testing agency. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
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2.4 FABRICATION, GENERAL 

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble 
units as necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and coordinated installation. 

B. Maintain equal louver blade spacing, including separation between blades and frames 
at head and sill, to produce uniform appearance. 

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with 
allowances made for fabrication and installation tolerances, adjoining material 
tolerances, and perimeter sealant joints. 

D. Integral sills shall include a continuous sill pan with back and end dams. Water that 
runs off the louver shall be collected in the sill pan and drained away from the building. 

E. Include supports, anchorages, and accessories required for complete assembly. 

F. Provide vertical mullions of type and at spacings indicated, but not more than 
recommended by manufacturer, or 72 inches o.c., whichever is less. 

1. Fully Recessed Mullions:  Provide mullions fully recessed behind louver blades.  
Where length of louver exceeds fabrication and handling limitations, fabricate 
with close-fitting blade splices designed to permit expansion and contraction. 

G. Join frame members to each other and to fixed louver blades with fillet welds 
concealed from view, unless otherwise indicated or size of louver assembly makes 
bolted connections between frame members necessary. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 
installation of anchorages that are to be embedded in concrete or masonry 
construction.  Coordinate delivery of such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers and vents level, plumb, and at indicated alignment with 
adjacent work. 
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B. 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. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, 
as indicated. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes 
so no evidence remains of corrective work.  Return items that cannot be refinished in 
the field to the factory, make required alterations, and refinish entire unit or provide 
new units. 

F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by 
applying a heavy coating of bituminous paint on surfaces that will be in contact with 
concrete, masonry, or dissimilar metals. 

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation 
progresses, where weathertight louver joints are required.  Comply with Section 
079200 - JOINT SEALANTS for sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed surfaces of louvers and vents that are not protected by temporary 
covering, to remove fingerprints and soil during construction period.  Do not let soil 
accumulate until final cleaning. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or 
detergent not harmful to finishes.  Thoroughly rinse surfaces and dry. 

C. Restore louvers and vents damaged during installation and construction so no 
evidence remains of corrective work.  If results of restoration are unsuccessful, as 
determined by Architect, remove damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color 
and gloss of, and is compatible with, factory-applied finish coating. 

END OF SECTION 
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SECTION 092110 - GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Interior gypsum wallboard. 
2. Tile backing panels. 
3. Acoustic insulation (sound attenuation batts) in gypsum wallboard assemblies. 
4. Non-load-bearing steel framing, including angles in partial-height partitions. 
5. Installation of access panels. 
6. Marking and identification for fire- and smoke-partitions. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 054000 - COLD-FORMED METAL FRAMING for load-bearing steel 
framing. 

2. Section 061000 - ROUGH CARPENTRY for plywood backing panels. 
3. Section 061600 - SHEATHING for gypsum sheathing at exterior assemblies. 
4. Section 083110 - ACCESS DOORS AND FRAMES for furnishing access doors 

and frames in gypsum board assemblies. 
5. Section 092120 - GYPSUM BOARD SHAFT WALL ASSEMBLIES for framing, 

gypsum panels, other components of shaft wall assemblies, and finishing 
gypsum board shaft wall assemblies. 

6. Section 093000 - TILING for joint compound at cementitious tile backing panels. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:   

1. Design framing system to maintain clearances at openings, to allow for 
construction tolerances, and to accommodate live load deflection of primary 
building structure. 

2. Provide metal framing engineered to meet code  requirements, project 
requirements, required heights, and the following deflection criteria. For gypsum 
board assemblies without applied rigid finishes L/240; for gypsum board 
assemblies with applied rigid finishes such as tile, stone, wood paneling L/360. 
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Lateral load 5 psf except at shafts. Lateral load at shafts shall be required based 
on analysis of equipment and systems using shafts. 

3. Provide fire stop tracks capable of withstanding deflection within limits and under 
conditions indicated. 

B. Marking and Identification for Fire- and Smoke-Partitions:  Fire walls, fire barriers, fire 
partitions, smoke barriers, smoke partitions and other walls required to have protected 
openings or penetrations shall be effectively and permanently identified with signs or 
stenciling. Such identification shall:  

1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and  
2. Locate within 15 feet of end of each wall and repeat at intervals not exceeding 30 

feet measured horizontally along the wall or partition; and  
3. Include lettering not less than 3 inches in height with a minimum 3/8 inch stroke 

in contrasting color, incorporating the suggested wording: "FIRE AND/OR 
SMOKE BARRIER - PROTECT ALL OPENINGS," or other wording. 

4. Exception: Walls in Group R-2 occupancies that do not have a removable 
decorative ceiling allowing access to the concealed space. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  If materials and systems other than those specified and those 
indicated on the Drawings are proposed for use, submit shop drawings signed and 
sealed by a structural engineer licensed in the jurisdiction of the project certifying 
proposed systems meet code and project requirements. and specified deflection 
criteria. 

C. Samples: Full-size Sample in 12-inch-long length for each trim accessory indicated. 

1.5 QUALITY ASSURANCE 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 
materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 90 
and classified according to ASTM E 413 by an independent testing agency. 

C. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 
sq. ft.  in surface area to demonstrate aesthetic effects and set quality standards for 
materials and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 
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2. Apply or install final decoration indicated, including painting and wallcoverings, 
on exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

1.6 STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against damage 
from weather, condensation, direct sunlight, construction traffic, and other causes.  
Stack panels flat to prevent sagging. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, 
unless otherwise indicated. 

2. Protective Coating:  Manufacturer's standard corrosion-resistant zinc coating, 
unless otherwise indicated. 

3. Recycled Content:  Use minimum recycled content of 25%. 

2.2 SUSPENSION SYSTEM COMPONENTS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-
diameter wire, or double strand of 0.0475-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for 
attaching wire hangers and capable of sustaining, without failure, a load equal to 
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5 times that imposed by construction as determined by testing according to 
ASTM E 488 by an independent testing agency. 

a. Type:  Postinstalled, expansion anchor. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch 
diameter. 

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 
0.0538 inch and minimum 1/2-inch-wide flanges with depth as required for span and 
loading and indicated on Drawings. 

E. Furring Channels (Furring Members): 0.0538-inch bare-steel thickness, with minimum 
1/2-inch- wide flanges, 3/4 inch deep. 

F. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of 
main beams and cross-furring members that interlock. 

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. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Furring System. 
c. USG Corporation; Drywall Suspension System. 

2. Performance Requirements:  Ceiling support system shall support a live load of 6 
psf minimum at L/240. 

2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES 

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. California Expanded Metals Co. (CEMCO). 
2. EB Metal U.S. 
3. Marino\WARE. 
4. Studco Building Systems. 

B. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base-Steel (Uncoated) Thickness:  0.0296 inches (20 gage). 

C. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- deep 
flanges in thickness not less than indicated for studs, installed with studs friction 
fit into top runner and with continuous bridging located within 12 inches of the top 
of studs to provide lateral bracing. 
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2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch-
deep flanges in thickness not less than indicated for studs and fastened to studs, 
and outer runner sized to friction fit inside runner. 

3. Deflection Track / Deflection Clip:  Steel sheet top runner manufactured to 
prevent cracking of finishes applied to interior partition framing resulting from 
deflection of structure above; in thickness not less than indicated for studs and in 
width to accommodate depth of studs. 

a. Available Products:  Subject to compliance with requirements, products 
that may be incorporated into the Work include, but are not limited to, the 
following: 

1) Brady Innovations; Sliptrack Systems. 
2) California Expanded Metals Co. (CEMCO); CST Slotted Tracks. 
3) Clark Dietrich Building Systems; MaxTrak Slotted Deflection Track. 
4) Steel Network Inc. (The); VertiTrack VT Series. 

D. Fire Stop Tracks:  Top runner manufactured to allow partition heads to expand and 
contract with movement of the structure while maintaining continuity of fire-resistance-
rated assembly indicated; in thickness compatible with studs and in width to 
accommodate depth of studs. 

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. California Expanded Metals Co. (CEMCO); FAS-TRK 1000 Slotted Tracks. 
b. Clark Dietrich Building Systems; BlazeFrame Fire Stop Deflection Track. 
c. Fire Trak Corp.; Fire Trak attached to studs with Fire Trak Slip Clip. 
d. GCPAT; FlameSafe FlowTrack System. 

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Metal Thickness: 0.0312 inch (20 gauge). 

F. Cold-Rolled Channel Bridging:  0.0538-inch bare-steel thickness, with minimum 1/2-
inch- wide flanges. 

1. Depth:  1-1/2 inches. 
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized 

steel. 

G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base-Metal Thickness: 0.0312 inch (20 gauge). 
2. Depth:  1-1/2 inches. 

H. Resilient Furring Channels:  1/2-inch-deep, steel sheet members designed to reduce 
sound transmission.  Strictly comply with manufacturer's installation instruction. 
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1. Basis-of-Design:  ClarkDietrich RC Deluxe, asymmetrical configuration. 

I. Resilient Sound Isolation Clips:  Provide galvanized steel and resilient material sound-
isolation clips, equal to the following: 

1. Kinetics Noise Control Co.; IsoMax. 
2. PAC International, Inc.; RSIC-1. 
3. Pliteq, Inc.; GenieClip. 
4. Studco Building Systems; Resilmount A237R. 

J. Spring Isolation Hangers:  Provide galvanized and coated spring hanger system, equal 
to the following: 

1. Kinetics Noise Control Co.; ICW for wood framing, ICC for metal framing. 
2. PAC International, Inc.; RSIC--SI-CRC Pro Series. 

K. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches wall 
attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth 
required to fit insulation thickness indicated. 

L. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 

M. Isolation Strip at Exterior Walls: Adhesive-backed, closed-cell foam strips that allow 
fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel 
stud size. 

2.4 INTERIOR GYPSUM BOARD 

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. CertainTeed Gypsum, Inc. 
2. Georgia-Pacific (G-P) Gypsum. 
3. National Gypsum Company. 
4. United States Gypsum Company (USG). 

B. Gypsum Wallboard:  ASTM C 1396. 

1. Available Products: USG; SHEETROCK EcoSmart Panels. 
2. Thickness:  1/2 inch and 5/8 inch as indicated. 
3. Long Edges:  Tapered. 
4. Building Product Disclosure and Optimization, Environmental Product 

Declarations (EPD): Type III EPD. 
5. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 

certification. 

C. Gypsum Wallboard, Fire-Resistant Type X:  ASTM C 1396. 
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1. Available Products: USG; SHEETROCK EcoSmart Panels Firecode X. 
2. Thickness:  5/8 inch. 
3. Long Edges:  Tapered. 
4. Building Product Disclosure and Optimization, Environmental Product 

Declarations (EPD): Type III EPD. 
5. Building Product Disclosure and Optimization, Material Ingredients: Health 

Product Declaration (HPD) or Declare product labels. 
6. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 

certification. 

D. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396.  With moisture- and 
mold-resistant core and paper surfaces. 

1. Core:  5/8 inch, Type X. 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to 

ASTM D 3274. 
4. Building Product Disclosure and Optimization, Environmental Product 

Declarations (EPD): Type III EPD. 
5. Building Product Disclosure and Optimization, Material Ingredients: Declare 

product labels. 
6. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 

certification. 

E. Sound-Dampening Type:  QuietRock ES Type X Standard Sound Damped Gypsum 
Board. 

F. Abuse-Resistant Gypsum Panels: ASTM C 1629. Manufactured to produce greater 
resistance to surface indentation and through-penetration (impact resistance) than 
standard, regular-type and Type X gypsum board; 5/8 inch, Type X, long edges 
tapered. 

G. Impact-Resistant Gypsum Wallboard, Level 2:  Sheetrock Brand Mold Tough VHI 
Firecode X by USG, ToughRock Fireguard X Mold-Guard Abuse-Resistant Gypsum 
Board by Georgia-Pacific, or Gold Bond Hi-Impact XP Gypsum Board by National 
Gypsum. 

2.5 TILE BACKING PANELS 

A. Cementitious Tile Backing Units:  ANSI A118.9 and ASTM C 1288 or 1325, with 
manufacturer's standard edges. 

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. Custom Building Products; Wonderboard and Wonderboard Lite. 
b. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 
c. National Gypsum Company; Permabase Cement Board. 
d. USG Corporation; DUROCK Cement Board. 
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2. Thickness:  5/8 inch. 
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to 

ASTM D 3274. 

2.6 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc, with flanges 
for mechanical fastening, unless otherwise indicated. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. Expansion (control) joint. For control joints in fire rated walls provide 

Cemco FAS 093X fire-rated control joint or equal. 
e. Curved-Edge Cornerbead:  With notched or flexible flanges. 

B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Fry Reglet Corp. 
b. Flannery, Inc. 
c. Gordon, Inc. 
d. Pittcon Industries. 

2. Aluminum:  Alloy and temper with not less than the strength and durability 
properties of ASTM B 221, Alloy 6063-T5. 

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish 
materials specified. 

2.7 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 
2. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound. 
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2. Embedding and First Coat:  For embedding tape and first coat on joints, 
fasteners, and trim flanges, use setting-type taping compound. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping 

compound. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backing Units:  Thinset, nonsag mortar, as recommended by 
backing unit manufacturer. Refer to Section 093000 - TILING. 

2. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and 
setting-type, sandable topping compound. 

2.8 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

2. VOC Content: 50 g/L or less. 
3. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. 
4. Do not use adhesives that contain urea formaldehyde. 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members 
from 0.033 to 0.112 inch thick. 

2. For fastening cementitious tile backing units, use screws of type and size 
recommended by panel manufacturer. 

3. For fastening abuse-resistant gypsum panels, use Type S 'high-low' screws. 
4. For fastening impact-resistant gypsum panels, use Type S 'high-low' screws. 

D. Acoustic Insulation, Sound Attenuation (Batts) Blankets:  ASTM C 665, Type I 
(blankets without membrane facing) produced by combining thermosetting resins with 
mineral fibers manufactured from glass, slag wool, or rock wool. 

1. Available Products:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

a. CertainTeed Corporation; NoiseReducer. 
b. Johns Manville; Unfaced Formaldehyde-Free Fiber Glass Insulation. 
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c. Knauf Insulation; EcoBatt. 
d. Owens Corning; PINK Next Gen Fiberglass Sound Attenuation Batts 

(SAB). 
e. Owens Corning; Thermafiber SAFB FF. 
f. Rockwool (formerly Roxul); AFB evo. 

2. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of 
assembly. 

3. Building Product Disclosure and Optimization, Environmental Product 
Declarations (EPD). 

4. Recycled Content:  Use minimum recycled content of 25%. 
5. Building Product Disclosure and Optimization, Material Ingredients: Health 

Product Declaration (HPD) or Declare product labels. 
6. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold 

certification. 

E. Acoustical Sealant:  Manufacturer's standard nondrying, nonhardening, nonskinning, 
nonstaining, gunnable, joint sealant, recommended for sealing interior concealed joints 
to reduce airborne sound transmission. 

1. Available Products, for Concealed and Exposed Joints:  Subject to compliance 
with requirements, manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 
b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
c. USG; SHEETROCK Acoustical Sealant. 

2. Available Products, for Concealed Joints Only:  Subject to compliance with 
requirements, manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. OSI (a division of Henkel); Pro-Series SC-175. 
b. Pecora Corp.; BA-98. 
c. Tremco, Inc.; Tremco Acoustical/Curtainwall Sealant. 

3. Low-Emitting Materials: Provide sealants in compliance with the requirements of 
the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

4. VOC Content, Architectural Sealants: 250 g/L or less. 
5. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

2.9 IDENTIFICATION LABELS FOR FIRE- AND SMOKE-PARTITIONS 

A. Identification Labels:  Self-adhesive signs, to comply with applicable local Code. 
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1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Fire Wall Signs, Inc. 
b. Marking & Identification Tape. 
c. My Safety Sign. 
d. Safety Supply Warehouse. 

2. Text: "FIRE AND SMOKE BARRIER - PROTECT ALL OPENINGS". 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-
metal frames and framing, for compliance with requirements and other conditions 
affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, 
and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with 
installation of overhead structure to ensure that inserts and other provisions for 
anchorages to building structure have been installed to receive hangers at spacing 
required to support the Work and that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for 
installation in advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or 
ceiling runners (tracks) to surfaces indicated to receive sprayed fire-resistive 
materials.  Where offset anchor plates are required, provide continuous plates 
fastened to building structure not more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent 
necessary for installation of non-load-bearing steel framing.  Do not reduce 
thickness of fire-resistive materials below that required for fire-resistance ratings 
indicated.  Protect adjacent fire-resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. Also comply with requirements in ASTM C 840 
that apply to framing installation. 
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B. Install supplementary framing, and blocking to support fixtures, equipment services, 
heavy trim, grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently. 

3.4 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components in sizes and spacings indicated on Drawings, 
but not less than those required by referenced installation standards for assembly 
types and other assembly components indicated. 

B. Isolate suspension systems from building structure where they abut or are penetrated 
by building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective 
means. 

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension 
members and hangers in the form of trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced installation 
standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for substrate, and in a manner that will not cause hangers to 
deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure 
and appropriate for structure and hanger, and in a manner that will not cause 
hangers to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger 

inserts that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 
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E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension 
systems meet vertical surfaces.  Mechanically join main beam and cross-furring 
members to each other and butt-cut to fit into wall track. 

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 
12 feet measured lengthwise on each member that will receive finishes and 
transversely between parallel members that will receive finishes. 

3.5 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 

C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to 
structural supports or substrates above suspended ceilings, except where partitions 
are indicated to terminate at suspended ceilings.  Continue framing around ducts 
penetrating partitions above ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on 
doorframes; install runner track section (for cripple studs) at head and secure to 
jamb studs. 

a. Install two studs at each jamb, unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 

1/2-inch clearance from jamb stud to allow for installation of control joint in 
finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as 
required for door openings, unless otherwise indicated.  Install framing below sills 
of openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-
rated assembly indicated and support closures and to make partitions continuous 
from floor to underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-
resistance-rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly 
indicated. 

6. Curved Partitions: 
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a. Bend track to uniform curve and locate straight lengths so they are tangent 
to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally 
along arcs.  On straight lengths of not less than 2 studs at ends of arcs, 
place studs 6 inches o.c. 

D. Direct Furring: Attach to concrete or masonry with stub nails, screws designed for 
masonry attachment, or powder-driven fasteners spaced 24 inches o.c. 

E. Z-Furring Members: 

1. Erect insulation vertically and hold in place with Z-furring members spaced 24 
inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to 
wall with concrete stub nails, screws designed for masonry attachment, or 
powder-driven fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short 
flange extending beyond corner; on adjacent wall surface, screw-attach short 
flange of furring channel to web of attached channel.  At interior corners, space 
second member no more than 12 inches from corner and cut insulation to fit. 

3.6 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints 
of adjacent panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels.  Do not force into 
place. 

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back blocking is provided behind end joints.  
Do not place tapered edges against cut edges or ends.  Stagger vertical joints on 
opposite sides of partitions.  Do not make joints other than control joints at corners of 
framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or 
smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. 
ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
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3. Where partitions intersect structural members projecting below underside of 
floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and 
trim edges with edge trim where edges of panels are exposed.  Seal joints between 
edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

3.7 APPLYING INTERIOR GYPSUM BOARD 

A. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to 
greatest extent possible and at right angles to framing, unless otherwise 
indicated. 

2. On partitions/walls, apply gypsum panels to minimize end joints. 
3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints.  Locate edge joints over furring members.  
4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

B. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base 
layers on walls/partitions; apply face layers in same sequence.  Apply base 
layers at right angles to framing members and offset face-layer joints 1 framing 
member, 16 inches minimum, from parallel base-layer joints, unless otherwise 
indicated or required by fire-resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or 
furring member and face-layer joints offset at least one stud or furring member 
with base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.  Stagger joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to 
framing) with vertical joints offset at least one furring member.  Locate edge joints 
of base layer over furring members. 

4. Fastening Methods:  Fasten base layers and face layers separately to supports 
with screws. 

C. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), 
comply with gypsum board manufacturer's written recommendations and temporarily 
brace or fasten gypsum panels until fastening adhesive has set. 

D. Curved Surfaces: 
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1. Install panels horizontally (perpendicular to supports) and unbroken, to extent 
possible, across curved surface plus 12-inch-long straight sections at ends of 
curves and tangent to them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches 
o.c.  Center gypsum board face layer over joints in base layer, and fasten to 
studs with screws spaced 12 inches o.c. 

3.8 APPLYING TILE BACKING PANELS 

A. Cementitious Tile Backing Units:  ANSI A108.1, at locations indicated to receive tile, 
with joints treated to comply with ANSI A108.11. 

B. Water-Resistant Backing Board:  Install at areas not subject to wetting and elsewhere 
as indicated with 1/4-inch gap where panels abut other construction or penetrations. 

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to 
produce a uniform plane across panel surfaces. 

3.9 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners, unless otherwise indicated. 
2. LC-Bead:  Use at exposed panel edges. 
3. Curved-Edge Cornerbead:  Use at curved openings. 

D. Aluminum Trim:  Install in locations indicated on Drawings. 

3.10 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration.  Promptly remove residual joint compound from 
adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not 
intended for tape. 

D. Gypsum Board Finish Levels: Comply with GA-214. Finish panels to levels indicated 
below: 
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1. Level 1:  Ceiling plenum areas and concealed areas not exposed to view. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 3:  Not Used. 
4. Level 4:  Panel surfaces that will be exposed to view (typical panels). 
5. Level 5:  Where indicated on Drawings; includes areas to receive dry erase 

coatings, wall graphics, and wallcoverings. 

E. Cementitious Tile Backing Units:  Finish according to manufacturer's written 
instructions. 

3.11 INSTALLING IDENTIFICATION FOR FIRE- AND SMOKE-PARTITIONS 

A. Marking and Identification for Fire- and Smoke-Partitions:  Permanently install as 
required by Code. 

3.12 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, or exhibit mold growth.  
Repair of damaged panels in place is not acceptable. 

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 
 





05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

TILING 
093000 - 1 

SECTION 093000 - TILING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sec-
tions within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part 
of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Floor and wall tiles. 
2. Setting materials and accessories. 
3. Surface preparation. 

B. Related Work:  The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 079200 - JOINT SEALANTS for sealing of movement joints in tile surfac-
es. 

1.3 DEFINITIONS 

A. General: Definitions in ANSI A108 series of tile installation standards and in 
ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. Face Size:  Actual tile size, excluding spacer lugs. 

C. Large Format Tile: Tile with at least one edge 15 inches or longer. 

D. Module Size: Actual tile size plus joint width indicated. 

1.4 PERFORMANCE REQUIREMENTS 

A. Wet Dynamic Coefficient of Friction:  For flooring exposed as a walking surface, pro-
vide products with the following values as determined by testing identical products per 
ANSI/ NFSI B101.3 - 2012 Test Method for Measuring Wet DCOF of Common Hard-
Surface Floor Materials, or ANSI 326.3 - American National Standard Test Method for 
Measuring Dynamic Coefficient of Friction of Hard Surface Materials - 2017. Testing by 
other methods or earlier editions of the specified test method is not acceptable. 

1. Wet Dynamic Coefficient of Friction:  Not less than 0.43. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show locations of each type of tile and tile pattern. Show widths, de-
tails, and locations of movement joints in tile substrates and finished tile surfaces. 

1. For feature spaces including lobbies, reception areas, corridors, and similar, in-
clude layout drawings based on field measurements. 

C. Samples for Verification: 

1. Assembled samples mounted on a rigid panel, with grouted joints, for each type 
and composition of tile and for each color and finish required. Make samples at 
least 12 inches square, but not fewer than four tiles. Use grout of type and in col-
or or colors approved for completed work. 

2. Full-size units of each type of trim and accessory for each color and finish re-
quired. 

3. Stone Thresholds:  6-inch lengths. 
4. Metal Edge Strips:  6-inch lengths. 

D. Qualification Data:  For Installer. 

E. Product Test Reports:  For each tile setting product. 

1. Tile-setting and -grouting products. 
2. Certified porcelain tile. 
3. Slip-resistance test reports from qualified independent testing agency. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of same type and color or finish from one source 
or producer. 

1. Obtain tile from same production run and of consistent quality in appearance and 
physical properties for each contiguous area. 

B. Source Limitations for Setting Materials:  Obtain ingredients of a uniform quality for 
each membrane, mortar, adhesive, and grout component from a single manufacturer 
and each aggregate from one source or producer. 

C. Source Limitations for Other Products:  Obtain each of the following products specified 
in this Section through one source from a single manufacturer for each product: 

1. Stone thresholds. 
2. Metal edge strips. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with re-
quirements in Division 01. 
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1. Review requirements in ANSI A108.01 for substrate flatness and for preparation 
by other trades. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use. Comply with requirement in ANSI A137.1 for labeling 
sealed tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 

D. Store liquid additives in unopened containers and protected from freezing. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete 
and ambient temperature and humidity conditions are maintained at the levels indicat-
ed in referenced standards and manufacturer's written instructions. 

1.9 WARRANTY 

A. Tiling Contractor’s Warranty:  The tiling subcontractor shall supply Owner with a mini-
mum two-year workmanship warranty for each tile area. In the event any work related 
to the tiling and setting materials is found to be defective within two years of substantial 
completion, the tiling contractor shall remove and replace such at no additional cost to 
the Owner. The tiling subcontractor’s warranty obligation shall run directly to the Own-
er, and a copy the tiling signed warranty shall be sent to the tiling system’s manufac-
turer. 

1. The duration of the tiling subcontractor’s two-year warranty shall run concurrent 
with the tiling system’s manufacturer’s 25-year warranty. 

B. Tiling Systems Manufacturer’s Warranty:  The tiling systems manufacturer shall guar-
antee installed tile areas to be in a fully bonded, uncracked, flat, and watertight condi-
tion, for a period of 25 years, from the date of final acceptance of the tiling system. The 
warranty shall be a 25-year no dollar limit (NDL), non-prorated total system labor and 
material warranty. Total system warranty shall include tiling materials, related compo-
nents and accessories including, but not limited to the substrate board, waterproofing 
and crack isolation membranes, mortars, grouts, adhesives, transition materials, and 
floor drain assemblies. 
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PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide Standard-grade tile that complies with 
ANSI A137.1 for types, compositions, and other characteristics indicated. 

1. For facial dimensions of tile, comply with requirements relating to tile sizes speci-
fied in Part 1 "Definitions" Article. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards ref-
erenced by TCNA installation methods specified in tile installation schedules, and other 
requirements specified. 

2.2 TILE PRODUCTS 

A. Tile Types:  

1. PT1: Wayne Tile Facet/Piemor .  

a. Color A: Grigio, NAT PE. 

1) Size: 12" x24".  
2) Pattern: Running bond. Refer to finish floor plans. 

b. Color B: Perla Nat PE for riser at stair, cut to size. 

1) Size: 12" x24".  
2) Pattern: Running bond. Refer to finish floor plans. 

c. Color C: Grigio. 

1) Size: 2" x 2"  x 9.5 mm on 12" x 12" sheet.  
2) Pattern: Monolithic Mosaic. Refer to finish floor plans.  

2. PT2: Stair tread. Wayne tile, Facet Perla step 00694. 

a. Size: 12" x 24" x 9.5 mm. 

3. PTB: Wayne Tile  Facet/ Piemor Grigio Bull nose.  

a. Size: 3" x 24". 

4. CT1: Garden State Tile , Arkstone Palette, Glossy.  

a. Size: 4" x 12". 
b. Colors:  

1) CT1A. Latte AKS-754988. 
2) CT1B. Rosso AKS754983. 
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3) CT1C-Mare. AKS 754985. 
4) CT1D-Aquamarina AKS 754990. 
5) CT1E- Mela AKS 754984. 
6) CT1F-Grigio AKS 754986.  

c. Thickness: 7.5mm, glossy. 
d. Pattern: Stack bond as indicated on Drawings. 

5. CT2: Creative Materials Corporation, Urban Subway. 

a. Size: 3" x10". 
b. Colors:  

1) CT2A White glossy. 
2) CT2B Dark grey glossy. 
3) CT2C light grey. 
4) CT2D Linear matte white. 
5) CT2E linear matte grey. 

6. CT3: Wayne Tile Vetro Collection Penny Rounds, #2005157 Penny Print 
COD.440 

a. Thickness: 4.6 mm. 

B. Factory Blending:  For tile exhibiting color variations within ranges selected during 
Sample submittals, blend tile in factory and package so tile units taken from one pack-
age show same range in colors as those taken from other packages and match ap-
proved Samples. 

C. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as 
standard with manufacturer, unless otherwise indicated. 

D. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable 
and matching characteristics of adjoining flat tile. Provide shapes selected from manu-
facturer's standard shapes. 

2.3 THRESHOLDS AND EDGE STRIPS 

A. Thresholds:  Fabricate to sizes and profiles indicated or required to provide transition 
between adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch 
above adjacent floor surface. Finish bevel to match top surface of threshold. Limit 
height of threshold to 1/2 inch or less above adjacent floor surface. 

B. Marble Thresholds:  ASTM C 503/C 503M, with a minimum abrasion resistance of 10 
according to ASTM C 1353 or ASTM C 241/C 241M and with honed finish. 

1. Description:  Uniform, fine- to medium-grained white stone with gray veining. 
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C. Metal Edge Strips and Flooring Transitions:  Angle or L-shape, height to match tile and 
setting-bed thickness, metallic or combination of metal and resilient base, designed 
specifically for flooring applications. 

1. Basis of Design:  Schluter Systems; Rondec stainless teel edges for outside or 
end runs of wall tile. 

2. Material:  ASTM B 221, extruded aluminum, with clear anodized satin finish. 

2.4 SETTING MATERIALS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers of-
fering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Custom Building Products. 
2. Laticrete International, Inc. 
3. MAPEI Corporation. 

B. Trowelable Underlayments and Patching Compounds, for Concrete Substrates:  Latex-
modified, portland cement-based formulation provided or approved by manufacturer of 
tile-setting materials for installations indicated. 

C. Waterproofing and Crack Isolation Membrane:  Manufacturer's standard product, that 
complies with ANSI A118.10 and ANSI A118.12 and is recommended by the manufac-
turer for the application indicated. Include reinforcement and accessories recommend-
ed by manufacturer. 

D. Fabric-Reinforced, Fluid-Applied Waterproofing and Crack Isolation Membrane:  Sys-
tem consisting of liquid-latex rubber or elastomeric polymer and continuous fabric rein-
forcement. 

1. Available Products:  Subject to compliance with requirements, manufacturers of-
fering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 

a. Custom Building Products; 9240 Waterproofing and Anti-Fracture Mem-
brane. 

b. Laticrete; Hydro Ban. 
c. MAPEI; Mapelastic AquaDefense. 

2. Building Product Disclosure and Optimization, Material Ingredients:  Health 
Product Declaration (HPD) or Declare product labels. 

3. Low-Emitting Materials, General Emissions Evaluation:  Provide membranes in 
compliance with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

a. VOC Content, Waterproofing Sealer:  100 g/L or less. 
b. GreenGuard Gold certification. 
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E. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene 
sheeting, ASTM D 4397, 4.0 mils thick. 

2. Building Product Disclosure and Optimization, Environmental Product Declara-
tions (EPD):  Type III EPD for mortar. 

F. Modified Dry-Set (formerly Latex-Portland Cement) Mortar (Thinset):  ANSI A118.4. 

1. For Exterior Glue Plywood (EGP) Modified Dry-Set Mortar, comply with ANSI 
A118.11. 

2. For Large and Heavy Tile, Improved Modified Dry-Set Mortars, comply with ANSI 
A118.15. 

3. Provide prepackaged, dry-mortar mix containing dry, redispersible, acrylic addi-
tive to which only water must be added at Project site. 

4. For wall applications, provide mortar that complies with requirements for nonsag-
ging mortar in addition to other requirements in ANSI A118.4. 

5. Building Product Disclosure and Optimization, Environmental Product Declara-
tions (EPD):  Type III EPD for mortar. 

G. Medium-Bed, Latex-Portland Cement Mortar: Provide materials composed as follows, 
with physical properties equaling or exceeding those required for thin-set mortars 
based on testing of medium-bed specimens according to ANSI A118.4: 

1. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate 
additive to which only water must be added at Project site. 

2. Prepackaged dry-mortar mix combined with liquid-latex additive. 
3. Product:  Laticrete 220 Medium Bed Mortar with 333 Superflex, or approved 

equal. 

H. Tile Grout, Epoxy Type:  ANSI A118.3, chemical resistant, water cleanable, tile grout-
ing epoxy. 

1. Available Products:  Subject to compliance with requirements, manufacturers of-
fering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 

a. Custom Building Products; CEG-IG. 
b. Laticrete; SpectraLock Pro. 
c. MAPEI; Kerapoxy. 

2. Color:  To be selected by Architect from manufacturer’s full range. 
3. Building Product Disclosure and Optimization, Material Ingredients:  Health 

Product Declaration (HPD) or Declare product labels. 
4. Low-Emitting Materials, General Emissions Evaluation:  Provide membranes in 

compliance with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 
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a. VOC Content, Ceramic, Glass, Porcelain, and Stone Tile Adhesives:  65 
g/L or less. 

b. GreenGuard Gold certification. 

I. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming 
tile and grout surfaces, specifically approved for materials and installations indicated by 
tile and grout manufacturers. 

J. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints that 
does not change color or appearance of grout. 

1. Low-Emitting Materials, General Emissions Evaluation:  Provide membranes in 
compliance with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

a. VOC Content, Tile and Stone Sealers:  100 g/L or less. 
b. GreenGuard Gold certification. 

2.5 ELASTOMERIC SEALANTS 

A. Joint Sealants:  Refer to Section 079200 - JOINT SEALANTS. 

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining 
sealed joints, unless otherwise indicated. 

2.6 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing 
time, and other procedures to produce mortars and grouts of uniform quality with opti-
mum performance characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other condi-
tions affecting performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness tol-
erances required by ANSI A108.01 for installations indicated. 
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2. Verify that installation of grounds, anchors, recessed frames, electrical and me-
chanical units of work, and similar items located in or behind tile has been com-
pleted. 

3. Verify that joints and cracks in tile substrates are coordinated with tile joint loca-
tions; if not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove coatings, including curing compounds and other substances that contain 
soap, wax, oil, or silicone, that are incompatible with tile-setting materials. 

B. Provide concrete substrates for tile floors that comply with flatness tolerances specified 
in referenced ANSI A108 Series of tile installation standards. 

1. Fill cracks, holes, and depressions with trowelable leveling and patching com-
pound according to tile-setting material manufacturer's written instructions. Use 
product specifically recommended by tile-setting material manufacturer. 

2. Remove protrusions, bumps, and ridges by sanding or grinding. 

C. Where indicated, prepare substrates to receive waterproofing by applying a reinforced 
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward 
drains. 

D. Substrate Flatness: 

1. For tile shorter than 15 inches, confirm that structure or substrate is limited to 
variation of 1/4 inch in 10 ft. from the required plane, and no more than 
1/16 inch in 12 inches when measured from tile surface high points. 

2. For large format tile, tile with at least one edge 15 inches or longer, confirm that 
structure or substrate is limited to 1/8 inch in 10 ft. from the required plane, and 
no more than 1/16 inch in 24 inches when measured from tile surface high 
points. 

E. Blending:  For tile exhibiting color variations within ranges selected during Sample 
submittals, verify that tile has been factory blended and packaged so tile units taken 
from one package show same range of colors as those taken from other packages and 
match approved Samples. If not factory blended, either return to manufacturer or blend 
tiles at Project site before installing. 

3.3 TILING INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifica-
tions for Installation of Ceramic Tile" that apply to types of setting and grouting materi-
als and to methods indicated in ceramic tile installation schedules. 

B. Membrane Installation: 
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1. Install waterproofing to comply with ANSI A108.13 and manufacturer's written in-
structions to produce waterproof membrane of uniform thickness bonded secure-
ly to substrate. 

2. Install crack-isolation membrane to comply ANSI A108.17 and manufacturer's 
written instructions to produce membrane of uniform thickness bonded securely 
to substrate. 

3. Do not install tile over membrane until membrane has cured and been tested to 
determine that it is watertight. 

C. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for 
TCNA installation methods specified in tile installation schedules. Comply with parts of 
the ANSI A108 series "Installation of Ceramic Tile" that are referenced in TCNA instal-
lation methods, specified in tile installation schedules, and apply to types of setting and 
grouting materials used. 

1. Follow procedures in ANSI A108 series of tile installation standards for providing 
minimum percent levels of mortar coverage. 

2. Extend tile work into recesses and under or behind equipment and fixtures to 
form complete covering without interruptions, unless otherwise indicated. Termi-
nate work neatly at obstructions, edges, and corners without disrupting pattern or 
joint alignments. 

3. Accurately form intersections and returns. Perform cutting and drilling of tile with-
out marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, 
or built-in items for straight aligned joints. Fit tile closely to electrical outlets, pip-
ing, fixtures, and other penetrations so plates, collars, or covers overlap tile. 

D. Jointing Pattern:  Lay tile in pattern as shown on Drawings. Align joints when adjoining 
tiles on floor, base, walls, and trim are same size. Lay out tile work and center tile fields 
in both directions in each space or on each wall area. Adjust to minimize tile cutting. 
Provide uniform joint widths, unless otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
within tile sheets so joints between sheets are not apparent in finished work. 

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 
same size, align joints. 

E. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions in-
dicated. 

F. Expansion (Movement) Joints:  Locate expansion joints and other sealant-filled joints, 
including control, contraction, and isolation joints, where indicated during installation of 
setting materials, mortar beds, and tile. Keep joints free of dirt, debris, and setting ma-
terials prior to filling with sealants. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly 
above them. 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 
- JOINT SEALANTS. 
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G. Stone Thresholds:  Install stone thresholds at locations indicated; set in same type of 
setting bed as abutting field tile, unless otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above ad-
jacent floor finishes, set thresholds in mortar (thinset). 

2. Do not extend membranes under thresholds set in mortar. Fill joints between 
such thresholds and adjoining tile set on membrane with elastomeric sealant. 

H. Metal Edge Strips and Flooring Transitions:  Install at locations indicated and where 
exposed edge of tile flooring meets other flooring that finishes flush with top of tile and 
no threshold is indicated. 

I. Floor Sealer:  Apply floor sealer to grout joints according to floor-sealer manufacturer's 
written instructions. As soon as floor sealer has penetrated grout joints, remove excess 
sealer and sealer from tile faces by wiping with soft cloth. 

3.4 CLEANING AND PROTECTING 

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide 
new matching units, installed as specified and in a manner to eliminate evidence of re-
placement.  

B. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 
2. Clean grout smears and haze from tile according to tile and grout manufacturer's 

written instructions, but no sooner than 10 days after installation. Use only clean-
ers recommended by tile and grout manufacturers and only after determining that 
cleaners are safe to use by testing on samples of tile and other surfaces to be 
cleaned. Protect metal surfaces and plumbing fixtures from effects of cleaning. 
Flush surfaces with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating man-
ufacturer that is acceptable to tile and grout manufacturer. Trap and remove 
coating to prevent it from clogging drains. 

C. Protect installed tile work with kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear. If recommended by tile manufacturer, 
apply coat of neutral protective cleaner to completed tile walls and floors. 

D. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. After seven days, cover areas subject to construction traffic with heavy 
cardboard. 

E. Before final inspection, remove protective coverings and rinse neutral cleaner from tile 
surfaces. 

3.5 TILE INSTALLATION SCHEDULE 

A. This schedule refers to Tile Installation Methods specified in the TCNA Handbook. 
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B. Floor Tile Over Slab on Grade Concrete, Typical:  TCNA F113 and ANSI A108.5. 

1. Tile Type:  Refer to Finish Schedule. 
2. Mortar:  Thinset. 
3. Grout:  Polymer-modified unsanded grout. 
4. Joint Width:  1/8 inch. 
5. Crack isolation membrane, at large format tile. 

C. Floor Tile Over Concrete, at Commercial Kitchen and Servery Areas:  TCNA F115 and 
ANSI A108.5 or ANSI A108.6. 

1. Tile Type:  Refer to Finish Schedule. 
2. Mortar:  Thinset. 
3. Grout:  Epoxy. 
4. Joint Width:  1/8 inch. 

D. Floor Tile Over Elevated Slab Concrete, at Toilet Rooms:  TCNA F122 and 
ANSI A108.5. 

1. Tile Type:  Refer to Finish Schedule. 
2. Mortar:  Thinset. 
3. Grout:  Polymer-modified unsanded grout. 
4. Joint Width:  1/8 inch. 
5. Waterproofing membrane. 

E. Floor Tile Over Wood Subflooring, at Bath, Kitchens, and Toilet Rooms:  TCNA F144 
and ANSI A108.5. 

1. Tile Type:  Refer to Finish Schedule. 
2. Mortar:  Thinset. 
3. Grout:  Polymer-modified unsanded grout. 
4. Joint Width:  1/8 inch. 
5. Waterproofing membrane. 
6. Cementitious tile backing panels. 

F. Floor Tile Over Gypsum Cement Underlayment and Wood Subflooring, at Bathrooms, 
Kitchens, and Toilet Rooms:  TCNA F185 and ANSI A108.5. 

1. Tile Type:  Refer to Finish Schedule. 
2. Mortar:  Thinset. 
3. Grout:  Polymer-modified unsanded grout. 
4. Joint Width:  1/8 inch. 
5. Waterproofing membrane. 

END OF SECTION 
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SECTION 095100 - ACOUSTICAL CEILINGS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Acoustical ceiling tiles and panels. 
2. Suspension systems, grid systems and ceiling hangers. 
3. Acoustical sealant at edge moldings at acoustical ceilings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 092110 - GYPSUM BOARD ASSEMBLIES for gypsum board ceilings 
and soffits. 

2. Division 21 - FIRE SUPPRESSION for fire-suppression components located in 
ceilings. 

3. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for air 
handling and distribution components located in ceilings. 

4. Division 26 - ELECTRICAL for light fixture and alarm system components located 
in ceilings. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating 
penetrations and ceiling-mounted items.  Show the following: 

1. Ceiling suspension members. 
2. Method of attaching hangers to building structure. Furnish layouts for cast-in-

place anchors, clips, and other ceiling attachment devices whose installation is 
specified in other Sections. 

3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 
sprinklers, access panels, and special moldings.  

4. Minimum Drawing Scale: 1/4 inch = 1 foot. 

C. Samples for Verification:  For each component indicated and for each exposed finish 
required, prepared on Samples of size indicated below. 
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1. Acoustical Panel:  Set of 6 inch square Samples of each type, color, pattern, and 
texture. 

2. Exposed Suspension System Members, Moldings, and Trim:  Set of 12 inch long 
Samples of each type, finish, and color. 

D. Asbestos Certification:  Manufacturer's written certification that acoustical ceiling 
products contain no asbestos (0.0000%).  Product labels indicating that it is the user's 
responsibility to test the products for asbestos are unacceptable and sufficient cause 
for rejection of the product on site. 

E. Maintenance Data:  For finishes to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: 

1. Acoustical Ceiling Panels:  Obtain each type through one source from a single 
manufacturer. 

2. Suspension Systems:  Obtain each type through one source from a single 
manufacturer. 

3. Seismic Performance:  Acoustical ceiling shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

B. Fire-Test-Response Characteristics:  Provide acoustical panel ceilings that comply with 
the following requirements: 

1. Fire-Resistance Characteristics:  Where indicated, provide acoustical panel 
ceilings identical to those of assemblies tested for fire resistance per 
ASTM E 119 by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction. 

2. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire 
Resistance Directory" or from the listings of another testing and inspecting 
agency. 

3. Identify materials with appropriate markings of applicable testing and inspecting 
agency. 

4. Surface-Burning Characteristics:  Provide acoustical panels complying with 
ASTM E 1264 for Class A materials as determined by testing identical products 
per ASTM E 84. 

C. Mockups:  Build mockups to verify selections made under sample Submittals and to 
demonstrate aesthetic effects and qualities of materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension system components, and accessories to Project 
site in original, unopened packages and store them in a fully enclosed, conditioned 
space where they will be protected against damage from moisture, humidity, 
temperature extremes, direct sunlight, surface contamination, and other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any 
way. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are maintained 
at the levels indicated for Project when occupied for its intended use. 

1.7 COORDINATION 

A. Coordinate layout and installation of acoustical panels and suspension system with 
other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 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: 

1. Armstrong Ceilings. 
2. CertainTeed Ceilings. 
3. USG. 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Ceiling Type (ACT-1):  General use and as indicated. 

1. Manufacturer and Model Number: 

a. Armstrong, Ultima No. 1912. 

2. Panel Size:  24 inches by 24 inches by 3/4 inch. 

a. Panel Edges:  Beveled Tegular. 
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b. Grid Face Width:  9/16 inch. 
c. Note: At the contractor’s option they can use Aron lighting "fast size" tile 

cutting program or cut it in the field. 

B. Acoustical Ceiling Type ACT-2:  Viewing Area Room 200 and as indicated. 

1. Manufacturer and Model Number: 

a. Armstrong, Optima 3255. 

2. Panel Size:  48 inches by 48 inches by 1 inch. 

a. Panel Edges:  Square Tegular. 
b. Grid Face Width: Suprafine  9/16 inch. 

C. Acoustical Ceiling Type ACT-3:  As indicated. 

1. Manufacturer and Model Number: 

a. Armstrong, Ultima Healthzone #1935. 

2. Panel Size:  24 inches by 24 inches by 3/4 inch. 

a. Panel Edges:  Square Lay-In. 
b. Grid Face Width: Prelude 15/16 inch. 

2.3 METAL SUSPENSION SYSTEMS 

A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung 
metal suspension systems of types, structural classifications, and finishes indicated 
that comply with applicable requirements in ASTM C 635. 

1. Structural Classification:  Intermediate-duty system.  
2. End Condition of Cross Runners:  Override (stepped) or butt-edge type.  
3. Face Design:  Flat, flush.  
4. Cap Material:  Steel or aluminum cold-rolled sheet.  
5. Color:  White, prefinished.  
6. Grid Face Width:  As specified with ACT type.  
7. Recycled Content:  Use minimum recycled content of 25%. 

B. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, 
Table 1, "Direct Hung," unless otherwise indicated. 

1. Anchors in Concrete:  Anchors with holes or loops for attaching hangers of type 
indicated and with capability to sustain, without failure, a load equal to five times 
that imposed by ceiling construction, as determined by testing per ASTM E 488 
or ASTM E 1512 as applicable, conducted by a qualified testing and inspecting 
agency; zinc-plated for Class SC1 service. 
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a. 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 hangers of type indicated, 
and with capability to sustain, without failure, a load equal to 10 times that 
imposed by ceiling construction, as determined by testing per 
ASTM E 1190, conducted by a qualified testing and inspecting agency. 

C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following 
requirements: 

1. Zinc-Coated Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft 
temper. 

a. Size:  Select wire diameter so its stress at three times hanger design load 
(ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, 
but provide not less than 0.106 diameter wire. 

D. Hold-Down Clips:  At vestibules and areas subject to wind uplift, provide 
manufacturer's standard hold-down clips spaced 24 inches on all cross tees. 

2.4 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that fit 
acoustical panel edge details and suspension systems indicated; formed from sheet 
metal of same material, finish, and color as that used for exposed flanges of 
suspension system runners. 

1. For lay-in panels with reveal edge details, provide stepped edge molding that 
forms reveal of same depth and width as that formed between edge of panel and 
flange at exposed suspension member. 

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 
required to fit penetration exactly. 

3. For narrow-face suspension systems, provide suspension system and 
manufacturer's standard edge moldings that match width and configuration of 
exposed runners. 

B. Suspension Trim: Subject to compliance with requirements, provide one of the 
following: 

1. Armstrong World Industries, Inc.; Axiom. 
2. CertainTeed Ceilings; Approved equal. 
3. USG Interiors, Inc.; Compasso. 

2.5 ACOUSTICAL SEALANT 

A. Acoustical Sealant, for Concealed Joints: Manufacturer's standard nondrying, 
nonhardening, nonskinning, nonstaining, gunnable, joint sealant, recommended for 
sealing interior concealed joints to reduce airborne sound transmission. 
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1. Available Products:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

a. OSI (a division of Henkel); Pro-Series SC-175. 
b. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 
c. Pecora Corp.; BA-98. 
d. Specified Technologies, Inc. (STI); Smoke N Sound Acoustical Sealant. 
e. USG; SHEETROCK Acoustical Sealant. 

2. Low-Emitting Materials: Provide adhesives and sealants in compliance with the 
requirements of the California Department of Public Health's "Standard Method 
for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

3. VOC Content, Architectural Sealants:  250 g/L or less. 
4. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions 
affecting performance of acoustical panel ceilings. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at 
borders, and comply with layout shown on reflected ceiling plans. 

3.3 INSTALLATION 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636 per 
manufacturer's written instructions and CISCA's "Ceiling Systems Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structure or of ceiling suspension 
system. 

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 
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3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers at spacings required to 
support standard suspension system members, install supplemental suspension 
members and hangers in form of trapezes or equivalent devices.  Size 
supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications. 

4. Secure wire hangers to ceiling suspension members and to supports above with 
a minimum of three tight turns.  Connect hangers directly either to structures or to 
inserts, eye screws, or other devices that are secure and appropriate for 
substrate and that will not deteriorate or otherwise fail due to age, corrosion, or 
elevated temperatures. 

5. Do not support ceilings directly from permanent metal forms or floor deck.  
Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or 
adhesive anchors, or power-actuated fasteners that extend through forms into 
concrete. 

6. Do not attach hangers to steel deck tabs. 
7. Space hangers not more than 48 o.c. along each member supported directly 

from hangers, unless otherwise indicated; provide hangers not more than 8 
inches from ends of each member. 

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical 
legs of moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and 
not more than 3 inches from ends, leveling with ceiling suspension system to a 
tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.  

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

D. Install suspension system runners so they are square and securely interlocked with 
one another.  Remove and replace dented, bent, or kinked members. 

E. Install acoustical panels with undamaged edges and fit accurately into suspension 
system runners and edge moldings.  Scribe and cut panels at borders and penetrations 
to provide a neat, precise fit. 

1. Paint cut edges of panel remaining exposed after installation; match color of 
exposed panel surfaces using coating recommended in writing for this purpose 
by acoustical panel manufacturer.  

2. Install hold-down clips in areas indicated, in areas required by authorities having 
jurisdiction, and for fire-resistance ratings; space as recommended by panel 
manufacturer's written instructions, unless otherwise indicated. 

3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, 
and suspension system members.  Comply with manufacturer's written instructions for 
cleaning and touchup of minor finish damage.  Remove and replace ceiling 
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components that cannot be successfully cleaned and repaired to permanently eliminate 
evidence of damage. 

END OF SECTION 
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SECTION 096110 - VAPOR MITIGATION AT SLABS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Vapor mitigation at concrete slabs under the following finishes: 

a. Resilient flooring. 
b. Resinous flooring. 
c. Carpet flooring. 
d. Wood flooring. 

2. Underlayment over floors receiving vapor mitigation. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for concrete substrates. 
2. Section 096400 - WOOD FLOORING for moisture requirements. 
3. Section 096510 - RESILIENT FLOORING AND ACCESSORIES for moisture 

requirements. 
4. Section 096710 - RESINOUS FLOORING for moisture requirements. 
5. Section 096800 - CARPETING for moisture requirements. 

1.3 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Qualification Data:  For Installer. 

C. Field quality-control test reports. 

D. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of vapor mitigation coatings required for this Project. 
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B. Source Limitations:  Obtain coatings from a single manufacturer. 

C. Prior to start of work the concrete substrates shall be tested by the Special Inspector in 
accordance with the manufacturer’s recommendations.  Tests shall be approved by the 
manufacturer’s representative. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers with seals unbroken and bearing 
manufacturer's labels showing the following information: 

1. Manufacturer's brand name. 
2. Type of material. 
3. Directions for storage. 
4. Date of manufacture and shelf life. 
5. Lot or batch number. 
6. Mixing and application instructions. 

B. Store materials in a clean, dry location protected from exposure to direct sunlight.  In 
storage areas, maintain environmental conditions within range recommended in writing 
by manufacturer. 

1.6 PROJECT CONDITIONS 

A. Do not apply moisture vapor reduction system to unprotected surfaces or when water 
is accumulated on the surface of the concrete.  

B. Do not apply water vapor reduction system when temperature is lower than 50° F or 
expected to fall below this temperature within 24 hours from time of application.  

C. Allow continuous ventilation and indirect air movement at all times during application 
and curing process of the water vapor reduction system.  

D. Protection: Protect water vapor reduction system to prevent damage from active rain or 
topical water for a minimum period of 24 hours from time of application.  

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace systems that deteriorate during the specified warranty period.   

1. Warranty Period:  Ten years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
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1. Ardex Engineered Cements; Ardex MC Rapid. 
2. Koester American Corporation; Koester VAP 1 2000 System. 
3. Laticrete International Inc.; Drytek MVB. 

B. Low-Emitting Materials: Provide floor coatings in compliance with the requirements of 
the California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

C. VOC Content: 

1. Primers, Sealers, and Undercoaters:  200 g/L or less. 
2. Floor Coatings:  100 g/L or less. 

2.2 MATERIALS  

A. General:  Use materials of one manufacturer throughout the project as hereinafter 
specified.  

B. Water-based primer/curing agent, 100% solids coating, containing specifically 
formulated chemicals and resins to provide the following characteristics:  

1. ASTM E 96, Water Vapor Transmission (wet methods) Performance shall be 
documented by an independent testing laboratory at a minimum 90% for water 
vapor transmission reduction compared to untreated concrete.    

2. ASTM D 1308; Insensitivity to alkaline environment up to pH 14.  
3. Certify acceptance and exposure to continuous topical water exposure after final 

cure.  

C. Sand (as required):  Fine sand less than 1/50 in. in grain size or 98.5% passing sive 
size #30 or #35. 

D. Underlayment (as required):  Hydraulic-cement-based, polymer-modified, self-leveling 
product complying with ASTM C 387, that can be applied in minimum uniform 
thicknesses of 1/4 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder:  ASTM C 150, portland cement, or hydraulic or blended hydraulic 
cement as defined by ASTM C 219. 

2. Compressive Strength:  Not less than 4000 psi at 28 days when tested according 
to ASTM C 109/C 109M. 

3. Underlayment Additive:  Resilient-emulsion product of underlayment 
manufacturer formulated for use with underlayment when applied to substrate 
and conditions indicated. 

E. Water:  Potable and at a temperature of not more than 70 deg F. 
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2.3 SYSTEM  

A. Provide manufacturer’s standard system, consisting of one to three coats, applied to a 
properly prepared concrete surface.  

1. The water vapor reduction system shall be required to reduce vapor emissions 
by a minimum of 90% after final cure.  

2. Provide compatible crack filler for cracks in excess of 1/32 inch. 

2.4 MIX DESIGNS FOR VAPOR MITIGATION COATING 

A. Use clean containers and mix thoroughly as per Manufacturer's requirements to obtain 
a homogeneous mixture. Use a low speed motor less than 400 rpm and a two bladed 
Jiffy mixing blade only. DO NOT AERATE. Mix ratios are measured by volume.  

B. Mix Ratio:  Mix Component A and B at a ratio recommended by manufacturer.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements and for other conditions affecting 
performance of traffic coatings. 

1. Prepare written report listing conditions detrimental to performance. 
2. Verify compatibility with and suitability of substrates. 
3. Begin coating application only after minimum concrete curing and drying period 

recommended by manufacturer has passed, after unsatisfactory conditions have 
been corrected, and after surfaces are dry. 

4. Application of coating indicates acceptance of surfaces and conditions. 

B. Calcium Chloride Test Requirements:  

1. Provide anhydrous calcium chloride tests in accordance with ASTM F 1869 for 
surface preparation methods outlined. Tests shall be installed onto freshly 
abraded contaminant free concrete 

2. Conduct calcium chloride tests at the same temperature and humidity expected 
during normal use. Maintain these conditions 48 hours prior to and during tests. 
Water vapor transmission levels are directly affected by ambient room 
temperature and readings conducted without a sustained ambient temperature 
are NOT acceptable.  

3. Special Inspector shall provide test results on a marked up floor finish plan 
showing test results. Owner's Special Inspector shall provide a written 
clarification on status of the ambient air temperature and humidity before and 
during the testing procedures.  

4. Special Inspector shall provide a marked up floor plan showing areas with vapor 
reduction system recommendations.  

5. Test for concrete deficiencies and contaminates such as un-reacted silicates, 
chlorides, A.S.R. (alkali-silica reaction); as recommended by manufacturer.  
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C. Adhesion Tests:  The Special Inspector shall verify proper adhesion of flooring 
adhesives, coatings, and leveling compounds to the final vapor reduction coating 
system for acceptability. 

3.2 PREPARATION  

A. Manufacturer’s representative shall inspect surfaces with regard to their suitability to 
receive moisture vapor reduction system.  

B. Repair concrete prior to moisture vapor reduction system installation as recommended 
by manufacturer. 

C. Clean all surfaces to receive moisture vapor reduction system as recommended by 
manufacturer.  

D. Mechanically scarify, shot or bead blast, the surface to obtain an ICRI profile of CSP 3 
(Light shot-blast).  

E. Clean surfaces with vacuum to remove residue off the substrate.  Remove defective 
materials, and foreign matter such as dust, adhesives, leveling compounds, paint, dirt, 
floor hardeners, bond breakers, oil, grease, curing agents, form release agents, 
efflorescence, laitance.  Shot blast bee bees, etc. Repair cracks, expansion joint, 
control joints, and open surface honeycombs and fill in accordance with manufacturer’s 
recommendations. Reinforcing fibers must be burned off, scraped and vacuumed, after 
shot blasting, leaving no fibers left on the concrete surfaces. Provide uncontaminated, 
sound surface.  

F. Acid etching will not be accepted.  

3.3 APPLICATION - VAPOR MITIGATION COATING  

A. System Application:  Apply as recommended by manufacturer at a rate recommended 
by manufacturer. 

B. Primer:  Apply a uniform coat at manufacturer’s recommended rate of coverage with a 
paint roller working the primer into the surface. 

C. Systems requiring sand broadcast at primer shall use fine sand spread uniformly over 
the entire area. 

D. Top Coat:  Apply a uniform coat at a 90 deg. angle to primer coat at manufacturer’s 
recommended rate of coverage. 

E. Systems requiring sand broadcast at top coat shall use fine sand spread uniformly over 
the entire area. 

3.4 APPLICATION - UNDERLAYMENT 

A. Preparation:  After a minimum of 16 hours, broom sweep and vacuum the surface 
providing clean, prepared surface. 
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B. General:  Mix and apply underlayment components according to manufacturer's written 
instructions. 

1. Close areas to traffic during underlayment application and for time period after 
application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum underlayment-to-
substrate and intercoat adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same 
width to continue through underlayment. 

C. Apply underlayment to produce uniform, level surface. 

1. Apply a final layer without aggregate to product surface. 
2. Feather edges to match adjacent floor elevations. 

D. Cure underlayment according to manufacturer's written instructions.  Prevent 
contamination during application and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in 
writing by underlayment manufacturer. 

F. Remove and replace underlayment areas that evidence lack of bond with substrate, 
including areas that emit a "hollow" sound when tapped. 

3.5 CLEANING  

A. Remove debris resulting from water vapor reduction system installation from project 
site.  

3.6 PROTECTION 

A. Protect each coat during specified cure period from any kind of traffic, topical water and 
contaminants. 

END OF SECTION 
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SECTION 096510 - RESILIENT FLOORING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Resilient flooring. 
2. Resilient wall base and accessories. 
3. Resilient stair accessories. 
4. Substrate preparation for resilient flooring and accessories. 
5. High-performance adhesive suitable for RH and pH measured in substrate. 

1.3 PERFORMANCE REQUIREMENTS 

A. Wet Dynamic Coefficient of Friction:  For flooring exposed as a walking surface, 
provide products with the following values as determined by testing identical products 
per ANSI/ NFSI B101.3 - 2012  Test Method for Measuring Wet DCOF of Common 
Hard-Surface Floor Materials, or ANSI 326.3 - American National Standard Test 
Method for Measuring Dynamic Coefficient of Friction of Hard Surface Materials - 2017.  
Testing by other methods or earlier editions of the specified test method is not 
acceptable. 

1. Wet Dynamic Coefficient of Friction:  Not less than 0.43. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For each type of floor covering.  Include floor covering layouts, 
locations of seams, edges, columns, doorways, enclosing partitions, built-in furniture, 
cabinets, and cutouts. 

1. Show details of special patterns based on field measurements. 

C. Samples for Verification:  Full-size units of each color and pattern of resilient flooring 
required. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 

 

RESILIENT FLOORING AND ACCESSORIES 
096510 - 2 

1. Resilient Wall Base and Accessories:  Manufacturer's standard-size Samples, 
but not less than 12 inches long, of each resilient product color and pattern 
required. 

2. For heat-welding bead, manufacturer's standard-size Samples, but not less than 
9 inches long, of each color required. 

D. Maintenance Data:  For resilient products to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Provide products identical to those tested for fire-
exposure behavior per test method indicated by a testing and inspecting agency 
acceptable to authorities having jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
manufacturer, but not less than 50 deg F or more than 90 deg F.  Store tiles on flat 
surfaces. 

1.7 PROJECT CONDITIONS 

A. Maintain temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 95 deg F in spaces to receive floor tile during the following time 
periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After postinstallation period, maintain temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 95 deg F. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 48 hours after floor covering installation. 

E. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 BASIS-OF-DESIGN 

A. Basis-of-Design Products:   

1. VT1 (Vinyl Tile): Mohawk, Hot and Heavy Collection, Secoya #152 Arrowhead 
creek, Format: 18" x36". 
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a. Location: Multipurpose. 

2. VT2 (Vinyl Tile): Mohawk, Hot and Heavy Collection, Metal C0059, Colors: 2A- 
929 Proper Grey, 2B-  585 Blue steel and  2C- 353 Rave Red, Format: 18" x36". 

a. Location: Gaming Room. 

3. VT3 (Vinyl Tile): Mannington, Collection: Natural Optimist, Abstract, Gemma 
Luminary, Color: Nat 302, Format: 7.25" x48" . 

a. Location: Recreation. 

4. VT4 (Vinyl Tile): Shaw Industries Joy Squared 0993V,  Format  24" x24", Colors 
4A-Holiday 93500, 4B-Pool 93410, ,4C-Park 93360. 

a. Location: Art. 

5. RS (Rubber at stairs): Tarkett Color Splash VF6 Sandhill Crave VIRNSQTR with 
ADA Rubber insert 85 Burgundy 

6. RT (Rubber Tile): Tarkett Color Splash VF6 Sandhill Crave  1/8" x 24" x 24". 
7. RB (Rubber Base): Tarkett/Johnsonite. 

A. RB1: 6 inch vented base. 

1) Color: Black. 
2) Location: Gym. 

B. RB2: 4 inch base. 

1) Color: Charcoal #20. 

C. RB3: 4 inch base. 

1) Color: Black #40. 

2.2 VINYL FLOOR TILE  

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. Armstrong World Industries, Inc. 
2. Congoleum Corporation. 
3. Mannington Mills, Inc. 
4. Mohawk. 
5. Tarkett, Inc. 

B. Vinyl Tile Standard: ASTM F1700. 
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2.3 RUBBER FLOOR TILE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. American Biltrite Flooring; AB Pure. 
2. Johnsonite, a division of Tarkett. 
3. Nora Systems, Inc. 

B. Rubber Floor Tile:  ASTM F 1344, Class 1, A or B (Rubber Tile). 

1. Material Ingredients: Cradle to Cradle (C2C) certification or Declare product 
label. PVC, phthalate-, chlorine-, and halogen-free. 

2. Low-Emitting Materials: FloorScore certification. 

2.4 RESILIENT WALL BASE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. American Biltrite Flooring; AB Pure. 
2. Johnsonite, a division of Tarkett. 
3. Nora Systems, Inc. 

B. Resilient Wall Base: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I 
(solid, homogeneous). Do not use polyvinyl chloride (PVC). 

1. Shape:  Straight (toeless) at carpet and coved at concrete and resilient flooring. 
2. Lengths:  Coils in manufacturer's standard length. 
3. Outside Corners:  Premolded. 
4. Inside Corners:  Premolded. 
5. Surface:  Smooth. 
6. Material Ingredients: Cradle to Cradle (C2C) certification or Declare product 

label. PVC, phthalate-, chlorine-, and halogen-free. 
7. Low-Emitting Materials: FloorScore certification. 

2.5 RESILIENT STAIR ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. American Biltrite Flooring; AB Pure. 
2. Johnsonite, a division of Tarkett. 
3. Nora Systems, Inc. 

B. Resilient Treads and Risers:  ASTM F 2169, Rubber, Composition A. 
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1. Size:  Lengths and depths to fit each stair tread in one piece. 

C. Stringers:  Of same thickness as risers, height and length after cutting to fit risers and 
treads and to cover stair stringers; produced by same manufacturer as treads and 
recommended by manufacturer for installation with treads. 

2.6 RESILIENT MOLDING ACCESSORY 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. American Biltrite Flooring; AB Pure. 
2. Johnsonite, a division of Tarkett. 
3. Nora Systems, Inc. 

B. Types Include the Following as Applicable:  Cap for cove carpet, carpet edge for glue-
down applications, nosing for carpet, nosing for resilient floor covering, reducer strip for 
resilient floor covering, joiner for tile and carpet. 

1. Provide reducer strips at location of material changes when a saddles is not 
specified. 

2.7 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement 
based or blended hydraulic cement based formulation provided or approved by resilient 
product manufacturer for applications indicated. 

1. Available Products: Mapei; Mapecem Premix. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient 
products and substrate conditions indicated. 

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

a. VOC Content: 50 g/L or less. 
b. Methylene chloride and perchloroethylene may not be intentionally added 

to adhesives. Do not use adhesives that contain urea formaldehyde. 

2. Adhesives, for Wall Base:  

a. Available Products: Subject to compliance with requirements, provide one 
of the following products: 

1) Forbo; L910W Wall Adhesive. 
2) Johnsonite; 960 Cove Base Adhesive. 
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C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height 
required to protect exposed edges of tiles, and in maximum available lengths to 
minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
installation tolerances, moisture content, and other conditions affecting performance. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure 
adhesion of resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Alkalinity and Adhesion Testing:  Perform tests recommended by flooring 
manufacturer.  Proceed with installation only after substrate alkalinity falls within 
a range on pH scale not less than 5 or more than 9 pH, or as otherwise required 
in writing by manufacturer of flooring. 

3. Moisture Vapor Emission Testing: 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission 
rate of 3 lb of water/1000 sq. ft. in 24 hours, or as otherwise required in 
writing by manufacturer of flooring.  

4. Relative Humidity Testing:   

a. Perform high relative humidity test, ASTM F 2170.  Proceed with 
installation only after substrates have a maximum relative humidity level of 
75 percent, or as otherwise required in writing by manufacturer of flooring. 

5. Perform tests indicated above and as recommended by flooring manufacturer. 
Proceed with installation only after substrates pass testing. 
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C. Remove substrate coatings and other substances that are incompatible with adhesives 
and that contain soap, wax, oil, or silicone, using mechanical methods recommended 
by manufacturer.  Do not use solvents. 

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions 
in substrates. 

1. Slope floor where indicated on Drawings. 

E. Move resilient products and installation materials into spaces where they will be 
installed at least 48 hours in advance of installation. 

1. Do not install resilient products until they are same temperature as space where 
they are to be installed. 

F. Sweep and vacuum clean substrates to be covered by resilient products immediately 
before installation.  After cleaning, examine substrates for moisture, alkaline salts, 
carbonation, and dust.  Proceed with installation only after unsatisfactory conditions 
have been corrected. 

3.3 TILE INSTALLATION 

A. Lay out tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence 
as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or 
deformed tiles. 

C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, edgings, doorframes, 
thresholds, and nosings. 

D. Extend tiles into toe spaces, door reveals, closets, and similar openings. 

E. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on floor tiles as marked on substrates.  Use chalk or other 
nonpermanent, nonstaining marking device. 

F. Install tiles on covers for telephone and electrical ducts and similar items in finished 
floor areas.  Maintain overall continuity of color and pattern with pieces of tile installed 
on covers.  Tightly adhere tile edges to substrates that abut covers and to cover 
perimeters. 

G. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate 
to produce a completed installation without open cracks, voids, raising and puckering 
at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 
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3.4 RESILIENT WALL BASE INSTALLATION 

A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required. 

B. Install wall base in lengths as long as practicable without gaps at seams and with tops 
of adjacent pieces aligned. 

C. Tightly adhere wall base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

D. Do not stretch wall base during installation. 

E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
wall base with manufacturer's recommended adhesive filler material. 

F. Premolded Corners:  Install premolded corners before installing straight pieces. 

3.5 RESILIENT ACCESSORY INSTALLATION 

A. Resilient Stair Accessories: 

1. Tightly adhere to substrates throughout length of each piece. 
2. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to 
substrates throughout length of each piece.  Install reducer strips at edges of floor 
coverings that would otherwise be exposed. 

3.6 CLEANING AND PROTECTION 

A. Perform the following operations immediately after completing resilient product 
installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

a. Do not wash surfaces until after time period recommended by 
manufacturer. 

B. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period.  Use protection methods recommended in writing by manufacturer. 

1. Do not apply protective floor polish. 
2. Cover products installed on horizontal surfaces with undyed, untreated building 

paper until Substantial Completion. 
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3. Do not move heavy and sharp objects directly over surfaces.  Place hardboard or 
plywood panels over flooring and under objects while they are being moved.  
Slide or roll objects over panels without moving panels. 

END OF SECTION 
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SECTION 096560 - RESILIENT ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Sheet vinyl floor covering. 
2. Poured urethane floor covering.  
3. Rubber sheet floor covering. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for substrate. 
2. Section 096510 - RESILIENT FLOORING for resilient floor coverings installed in 

areas other than athletic-activity spaces. 

1.3 PERFORMANCE REQUIREMENTS 

A. Wet Dynamic Coefficient of Friction:  For flooring exposed as a walking surface, 
provide products with the following values as determined by testing identical products 
per ANSI/ NFSI B101.3 - 2012  Test Method for Measuring Wet DCOF of Common 
Hard-Surface Floor Materials, or ANSI 326.3 - American National Standard Test 
Method for Measuring Dynamic Coefficient of Friction of Hard Surface Materials - 2017.  
Testing by other methods or earlier editions of the specified test method is not 
acceptable. 

1. Wet Dynamic Coefficient of Friction:  Not less than 0.43. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation details and locations of the following: 

1. Border tiles. 
2. Floor patterns. 
3. Layout, colors, widths, and dimensions of game lines. 
4. Locations of floor inserts for athletic equipment. 
5. Seam locations. 
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C. Samples for Verification:  For each type, color, and pattern of floor covering indicated, 
12-inch- square Samples of same thickness and material indicated for the Work. 

1. Game-Line and Marker-Paint Samples:  Include sample sets showing game-line 
and marker-paint colors applied to floor coverings. 

2. Seam Samples:  For each vinyl sheet floor covering color and pattern required; 
with seam running lengthwise and in center of 12-by-9-inch Sample applied to a 
rigid backing and prepared by Installer for this Project. 

D. Qualification Data:  For sheet vinyl floor covering Installer. 

E. Maintenance Data:  For floor coverings to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Sheet Vinyl Installer Qualifications:  An experienced installer who has completed sheet 
vinyl floor covering installations using seaming methods indicated for this Project and 
similar in material, design, and extent to that indicated for this Project, who is 
acceptable to manufacturer, and whose work has resulted in installations with a record 
of successful in-service performance. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 
manufacturer's labels indicating brand name and directions for storing. 

B. Store materials to prevent deterioration.  Store tiles on flat surfaces and rolls upright. 

1.7 PROJECT CONDITIONS 

A. Adhesively Applied Products: 

1. Maintain temperatures within range recommended in writing by manufacturer, but 
not less than 70 deg F or more than 95 deg F, in spaces to receive floor 
coverings during the following time periods: 

a. 48 hours before installation, unless longer period is recommended in 
writing by manufacturer. 

b. During installation. 
c. 48 hours after installation, unless longer period is recommended in writing 

by manufacturer. 

2. After postinstallation period, maintain temperatures within range recommended in 
writing by manufacturer, but not less than 55 deg F or more than 95 deg F. 

3. Close spaces to traffic during floor covering installation. 
4. Close spaces to traffic for 48 hours after floor covering installation, unless 

manufacturer recommends longer period in writing. 

B. Install floor coverings after other finishing operations, including painting, have been 
completed. 
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PART 2 - PRODUCTS 

2.1 BASIS-OF-DESIGN 

A. Basis-of-Design Products:   

1. SP1: Tarkett, Ominisports Active +. 

a. Color: Beech. 
b. Location: Gym. 

2. SP2: Tarkett Polyturf Plus polyurethane padpad and Pour 9+2 

a. Location: Track. 

3. SP3: Centaur,Elite C515A, Momentum Rolls 8mm x 4'w 

a. Color: Light Grey 95. 
b. Location: Fitness. 

2.2 SHEET VINYL FLOOR COVERING 

A. Sheet Vinyl Floor Covering with Backing:  ASTM F 1303. 

1. Installation Method:  Adhered. 
2. Seaming Method:  Heat welded. 
3. Traffic-Surface Texture:  Embossed. 
4. Applied Finish:  Field-applied polyurethane. 
5. Roll Size:  Not less than 48 inches wide by longest length that is practical to 

minimize splicing during installation. 

B. Accessories: 

1. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-
cement-based formulation approved by floor covering manufacturer. 

2. Adhesives:  Water-resistant type recommended in writing by manufacturer for 
substrate and conditions indicated. 

a. Use adhesives that have a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Heat-Welding Bead:  Solid-strand product of floor covering manufacturer 
matching field color of floor. 

4. Game-Line and Marker Paint:  Complete system including primer, if any, 
compatible with floor covering and recommended in writing by floor covering and 
paint manufacturers for use indicated. 

a. VOC content:  Provide products with VOC content not more than 150 g/L 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.3 POURED URETHANE FLOOR COVERING  

A. Installation Method:  Poured. 

B. Thickness:  11 mm. 

1. Color Coat:  9 mm. 
2. Self-Leveling Top Coat:  2 mm. 

C. Color and Pattern:  As indicated by manufacturer's designations. 

D. Accessories: 

1. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-
cement-based formulation approved by floor covering manufacturer. 

2. Moisture mitigation: Provide manufacturer’s written recommended moisture 
mitigation system. 

3. Game-Line and Marker Paint:  Complete system including primer, if any, 
compatible with floor covering and recommended in writing by floor covering and 
paint manufacturers for use indicated. 

a. VOC content:  Provide products with VOC content not more than 150 g/L 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 RUBBER SHEET FLOOR COVERING 

A. Material:  Rubber wear layer and rubber shock-absorbent layer, vulcanized together. 

B. Installation Method:  Adhered. 

C. Traffic-Surface Texture:  Smooth 

D. Roll Size:  Not less than 48 inches wide by longest length that is practical to minimize 
splicing during installation. 

E. Thickness:  8 mm. 

F. Accessories: 

1. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-
cement-based formulation approved by floor covering manufacturer. 

2. Installation Adhesive:  Water-resistant type recommended in writing by 
manufacturer for substrate and conditions indicated. 

a. Use adhesive that has a VOC content of 60 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Game-Line and Marker Paint:  Complete system including primer, if any, 
compatible with floor covering and recommended in writing by floor covering and 
paint manufacturers for use indicated. 
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a. VOC content:  Provide products with VOC content not more than 150 g/L 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
installation tolerances, moisture content, and other conditions affecting performance. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure 
adhesion of floor coverings. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Alkalinity and Adhesion Testing:  Perform tests recommended by flooring 
manufacturer.  Proceed with installation only after substrate alkalinity falls within 
a range on pH scale not less than 5 or more than 9 pH, or as otherwise required 
in writing by manufacturer of flooring. 

3. Moisture Vapor Emission Testing: 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission 
rate of 3 lb of water/1000 sq. ft. in 24 hours, or as otherwise required in 
writing by manufacturer of flooring.  

1) Perform tests so that each test area does not exceed 200 sq. ft. and 
perform not less than 2 tests in each installation area and with test 
areas evenly spaced in installation areas. 

4. Relative Humidity Testing:   

a. Perform relative humidity test, ASTM F 2170.  Proceed with installation on-
ly after substrates have a maximum relative humidity level of 75 percent, or 
as otherwise required in writing by manufacturer of flooring. 

5. Perform tests indicated above and as recommended by flooring manufacturer. 
Proceed with installation only after substrates pass testing. 
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C. Remove substrate coatings and other substances that are incompatible with adhesives 
and that contain soap, wax, oil, or silicone, using mechanical methods recommended 
in writing by manufacturer.  Do not use solvents. 

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions 
in substrates. 

E. Move floor coverings and installation materials into spaces where they will be installed 
at least 48 hours in advance of installation, unless manufacturer recommends a longer 
period in writing. 

1. Do not install floor coverings until they are same temperature as space where 
they are to be installed. 

F. Sweep and vacuum clean substrates to be covered by floor coverings immediately 
before installation.  After cleaning, examine substrates for moisture, alkaline salts, 
carbonation, and dust.  Proceed with installation only after unsatisfactory conditions 
have been corrected. 

3.3 FLOOR COVERING INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Scribe, cut, and fit floor coverings to butt neatly and tightly to vertical surfaces, 
equipment anchors, floor outlets, and other interruptions of floor surface. 

C. Extend floor coverings into toe spaces, door reveals, closets, and similar openings, 
unless otherwise indicated. 

D. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating subfloor markings on floor coverings.  Use nonpermanent, 
nonstaining marking device. 

E. Adhere products to substrates using a full spread of adhesive applied to substrate to 
comply with adhesive and floor covering manufacturers' written instructions, including 
those for trowel notching, adhesive mixing, and adhesive open and working times. 

1. Provide completed installation without open cracks, voids, raising and puckering 
at joints, telegraphing of adhesive spreader marks, and other surface 
imperfections. 

3.4 FLOOR TILE INSTALLATION 

A. Lay out tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

B. Discard broken, cracked, chipped, or deformed tiles. 
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C. Match tiles for color and pattern by selecting tiles from cartons in same sequence as 
manufactured and packaged, if so numbered. 

1. Lay tiles in pattern of colors and sizes indicated. 

3.5 SHEET FLOOR COVERING INSTALLATION 

A. Unroll sheet floor coverings and allow them to stabilize before cutting and fitting. 

B. Lay out sheet floor coverings as follows: 

1. Maintain uniformity of floor covering direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, 

at least 6 inches away from parallel joints in floor covering substrates. 
3. Match edges of floor coverings for color shading at seams. 
4. Avoid cross seams. 

C. Seams:  Prepare and finish seams to produce surfaces flush with adjoining floor 
covering surfaces. 

1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and use welding 
bead to permanently fuse sections into a seamless floor covering. 

3.6 GAME LINES AND MARKERS 

A. Mask floor coverings at game lines and markers, and apply paint to produce sharp 
edges. 

1. Where cross, break minor game line at intersection; do not overlap lines. 
2. Apply game lines and markers in widths and colors according to requirements 

indicated on Drawings. 

3.7 FIELD-APPLIED FINISHES 

A. Apply finish after game-line and marker paint is fully cured. 

B. Apply finish according to manufacturer's written instructions to produce a sealed 
surface that is ready for use. 

C. Do not cover floor coverings after finishing until finish reaches full cure. 

3.8 CLEANING AND PROTECTING 

A. Perform the following operations immediately after completing floor covering 
installation: 

1. Remove adhesive and other blemishes from floor covering surfaces. 
2. Sweep and vacuum floor coverings thoroughly. 
3. Damp-mop floor coverings to remove marks and soil. 
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a. Do not wash floor coverings until after time period recommended in writing 
by manufacturer. 

B. Protect floor coverings from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period.  Use protection methods recommended in writing by manufacturer. 

1. Do not move heavy and sharp objects directly over floor coverings.  Protect floor 
coverings with plywood or hardboard panels to prevent damage from storing or 
moving objects over floor coverings. 

END OF SECTION 
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SECTION 096800 - CARPETING 

PART  1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Carpet tile. 
2. Carpet accessories. 
3. Substrate preparation for carpet and accessories. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 096510 - RESILIENT FLOORING AND ACCESSORIES for resilient wall 
base and accessories installed with carpet. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Include manufacturer's written data on physical characteristics, durability, and 
fade resistance. Include installation recommendations for each type of substrate 
required. 

B. Shop Drawings: Show the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required in carpet. 

2. Carpet type, color, and dye lot. 
3. Seam locations, types, and methods. 
4. Type of subfloor. 
5. Type of installation. 
6. Pattern type, repeat size, location, direction, and starting point. 
7. Pile direction. 
8. Type, color, and location of insets and borders. 
9. Type, color, and location of edge, transition, and other accessory strips. 
10. Transition details to other flooring materials. 

C. Samples: For each of the following products and for each color and texture required. 
Label each Sample with manufacturer's name, material description, color, pattern, and 
designation indicated on Drawings and in schedules. 
1. Carpet Tile: Full-size Sample. 
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2. Exposed Edge, Transition, and other Accessory Stripping: 12-inch-long Samples. 

D. Product Schedule: Use same room and product designations indicated on Drawings 
and in schedules. 

E. Sample Warranties: For special warranties. 

F. Maintenance Data: For carpet to include in maintenance manuals specified in 
Division 01. Include the following: 

1. Methods for maintaining carpet, including cleaning and stain-removal products 
and procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to 
carpet. 

1.4 QUALITY ASSURANCE 

A. Carpeting Standard: Comply with the Carpet and Rug Institute’s “CRI Carpet 
Installation Standard,” 2011 edition, formerly CRI 104 “Standard For Installation 
Specification Of Commercial Carpet.” 

B. Installer Qualifications: An experienced installer who is certified by the Floor Covering 
Installation Board or who can demonstrate compliance with its certification program 
requirements. 

C. Mockups: Before installing carpet, provide dry lay mockups to verify selections made 
under sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution for Owner approval. 

1. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. General: Comply with CRI Carpet Installation Standard, Section 5, "Storage and 
Handling." 

B. Deliver carpet in original mill protective covering with mill register numbers and tags 
attached. 

1.6 PROJECT CONDITIONS 

A. General: Comply with CRI Carpet Installation Standard, Section 7, "Site Conditions." 

B. Environmental Limitations: Do not install carpet until wet work in spaces is complete 
and dry, and ambient temperature and humidity conditions are maintained at the levels 
indicated for Project when occupied for its intended use. 

C. Do not install carpet over concrete slabs until slabs have cured and are sufficiently dry 
to bond with adhesive and concrete slabs have pH range recommended by carpet 
manufacturer. 
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D. Where demountable partitions, equipment, or other items are indicated for installation 
on top of carpet, install carpet before installing these items. 

1.7 WARRANTY 

A. General Warranty: Special warranty specified in this Article shall not deprive the Owner 
of other rights the 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 Carpet Warranty: Written warranty, signed by carpet manufacturer agreeing to 
replace carpet that does not comply with requirements or that fails within specified 
warranty period. Warranty does not include deterioration or failure of carpet due to 
unusual traffic, failure of substrate, vandalism, or abuse. Failures include, but are not 
limited to, more than 10 percent loss of face fiber, edge raveling, snags, runs, and 
delamination. 

1. Warranty Period: Ten years from date of Substantial Completion. 

1.8 EXTRA MATERIALS (ATTIC STOCK) 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Carpet: Full-width rolls and tiles equal to 5 percent of amount installed for each 
type indicated, but not less than 10 sq. yd. 

PART  2 - PRODUCTS 

2.1 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: 

1. InterfaceFLOR. 
2. Milliken & Co. 
3. Mohawk Group. 
4. Shaw, a Berkshire Hathaway Co. 
5. Tandus Centiva, a Tarkett Company. 

2.2 CARPET 

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

1. Carpet Types (CPT-#):  

a. CPT1: Mohawk, Data Tide, Aqua Rhythm GT455,  Color: 558 Freshwater. 
Format 12" x36". 
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2. Building Product Disclosure and Optimization, Environmental Product 
Declarations (EPD):  Product specific Type III EPD. 

3. Low-Emitting Materials, General Emissions Evaluation: Carpet and Rug Institute 
Green Label Plus. 

4. Do not permit polyvinyl chloride (PVC) or styrene butadiene rubber (SBR) carpet 
backing materials. 

B. Performance Characteristics: 

1. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to 
NFPA 253. 

2. Smoke Density: Not more than 450, when tested in accordance with ASTM E 
662 or NFPA 258. 

3. Electrostatic Propensity: Less than 3.5 kV according to AATCC 134. 

2.3 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-
based formulation provided by or recommended by the carpet manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining type to suit products and 
subfloor conditions indicated, that complies with flammability requirements for installed 
carpet and that is recommended by carpet manufacturer. 

1. Low-Emitting Materials, General Emissions Evaluation:  Provide adhesives in 
compliance with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

2. VOC Content:  Not more than 50 g/L. 
3. Methylene chloride and perchloroethylene may not be intentionally added to 

adhesives. Do not use adhesives that contain urea formaldehyde. 

C. Adhesive Film, for Carpet Tiles:  Pressure sensitive adhesive, applied on one side of a 
polyester film, recommended by carpet tile manufacturer for releasable installation. 

1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. InterfaceFLOR. 
b. Milliken & Co. 
c. Mohawk Group. 
d. Shaw, a Berkshire Hathaway Co. 
e. Tandus Centiva, a Tarkett Company. 

PART  3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, 
and other conditions affecting carpet performance. Verify that substrates and 
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conditions are satisfactory for carpet installation and comply with requirements 
specified. 

B. Examine carpet for type, color, pattern, and potential defects. 

C. Concrete Subfloors: Comply with CRI Carpet Installation Standard, Section 9, “Testing 
Concrete Substrates.” Verify that concrete slabs comply with ASTM F 710 and the 
following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and 
other materials that may interfere with adhesive bond. Determine adhesion and 
dryness characteristics by performing bond and moisture tests recommended by 
the carpet manufacturer. 

2. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General: Comply with CRI Carpet Installation Standard, Section 7.3, "Site Conditions; 
Floor Preparation," and carpet manufacturer's written installation instructions for 
preparing substrates indicated to receive carpet installation. 

B. Concrete Substrates: Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Alkalinity and Adhesion Testing: Perform tests recommended by flooring 
manufacturer. Proceed with installation only after substrate alkalinity falls within a 
range on pH scale not less than 5 or more than 9 pH, or as otherwise required in 
writing by manufacturer of flooring. 

3. Moisture Vapor Emission Testing: 

a. Perform anhydrous calcium chloride test, ASTM F 1869. Proceed with 
installation only after substrates have maximum moisture-vapor-emission 
rate of 3 lb of water/1000 sq. ft. in 24 hours, or as otherwise required in 
writing by manufacturer of flooring.  

4. Relative Humidity Testing:  

a. Perform relative humidity test, ASTM F 2170. Proceed with installation only 
after substrates have a maximum relative humidity level of 75 percent, or 
as otherwise required in writing by manufacturer of flooring. 

5. Perform tests indicated above and as recommended by flooring manufacturer. 
Proceed with installation only after substrates pass testing. 

C. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, and depressions in substrates. 
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D. Broom and vacuum clean substrates to be covered immediately before installing 
carpet. After cleaning, examine substrates for moisture, alkaline salts, carbonation, or 
dust. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 INSTALLATION 

A. Carpet Tile: Comply with CRI Carpet Installation Standard, Section 18, "Modular 
Carpet," and with carpet tile manufacturer's written installation instructions. 

1. Installation Method, for Adhesive: Partial glue down; install periodic tiles with 
releasable, pressure-sensitive adhesive. 

2. Installation Method, for Adhesive Film:  Free lay; apply adhesive film squares at 
corners of tiles. 

a. Do not install tiles with adhesive film at stair and ramp locations. 
b. Do not install tiles with adhesive film over existing carpets. 

3. Installation Method, for No Adhesives:  Free lay; press tiles firmly. 

a. Do not install tiles without adhesive at stair and ramp locations. 
b. Do not install tiles without adhesive over existing carpets. 

4. Carpet Tile Pattern: Half lap. 
5. Maintain dye lot integrity. Do not mix dye lots in same area. 

B. Install pattern parallel to walls and borders. 

C. Do not bridge building expansion joints with carpet. 

D. Cut and fit carpet to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or 
seal cut edges as recommended by carpet manufacturer. 

E. Extend carpet into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on finish flooring as marked on subfloor. Use nonpermanent, 
nonstaining marking device. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using 
cleaner recommended by carpet manufacturer. 

2. Remove yarns that protrude from carpet surface. 
3. Vacuum carpet using commercial machine with face-beater element and HEPA 

filter. 

B. Protect installed carpet to comply with CRI Carpet Installation Standard, Section 20, 
"Protecting Indoor Installations." 
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C. Protect carpet against damage from construction operations and placement of 
equipment and fixtures during the remainder of construction period. Use protection 
methods indicated or recommended in writing by carpet manufacturer. 

END OF SECTION 
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SECTION 099000 - PAINTING AND COATING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sec-
tions within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part 
of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Field painting of exposed interior items and surfaces. 
2. Field painting of exposed exterior items and surfaces. 
3. Surface preparation for painting. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 051200 - STRUCTURAL STEEL FRAMING for shop priming structural 
steel. 

2. Section 055000 - METAL FABRICATIONS for shop priming ferrous metal. 
3. Section 055100 - METAL STAIRS AND RAILINGS for shop priming ferrous met-

al. 
4. Section 064020 - INTERIOR ARCHITECTURAL WOODWORK for shop priming 

interior architectural woodwork. 
5. Section 078100 - APPLIED FIREPROOFING for intumescent fire-resistive coat-

ings. 
6. Section 081110 - HOLLOW METAL DOORS AND FRAMES for factory priming 

steel doors and frames. 
7. Section 081400 - FLUSH WOOD DOORS for factory finishing. 
8. Section 092110 - GYPSUM BOARD ASSEMBLIES for surface preparation of 

gypsum board. 

1.3 DEFINITIONS AND EXTENT 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section. 

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when 
measured at an 85-degree meter. 

2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when 
measured at a 60-degree meter. 

3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 
when measured at a 60-degree meter. 
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4. Full gloss refers to high-sheen finish with a gloss range more than 70 when 
measured at a 60-degree meter. 

B. This Section includes surface preparation and field painting of exposed exterior and in-
terior items and surfaces. 

1. Surface preparation, priming, and finish coats specified in this Section are in ad-
dition to shop priming and surface treatment specified in other Sections. 

C. Paint exposed surfaces, except where these Specifications indicate that the surface or 
material is not to be painted or is to remain natural.  If an item or a surface is not spe-
cifically mentioned, paint the item or surface the same as similar adjacent materials or 
surfaces.  If a color of finish is not indicated, Architect will select from standard colors 
and finishes available. 

1. Painting includes field painting of exposed bare and covered pipes and ducts (in-
cluding color coding), hangers, exposed steel and iron supports, and surfaces of 
mechanical and electrical equipment that do not have a factory-applied final fin-
ish. 

D. Do NOT paint prefinished items, concealed surfaces, finished metal surfaces, operat-
ing parts, and labels. 

1. Prefinished items include the following factory-finished components: 

a. Architectural woodwork. 
b. Acoustical wall panels. 
c. Toilet enclosures. 
d. Metal lockers. 
e. Kitchen appliances. 
f. Elevator entrance doors and frames. 
g. Elevator equipment. 
h. Finished mechanical and electrical equipment. 
i. Light fixtures. 

2. Concealed surfaces include walls or ceilings in the following generally inaccessi-
ble spaces: 

a. Foundation spaces. 
b. Furred areas. 
c. Ceiling plenums. 
d. Utility tunnels. 
e. Pipe spaces. 
f. Duct shafts. 
g. Elevator shafts. 

3. Finished metal surfaces include the following: 

a. Anodized aluminum. 
b. Stainless steel. 
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c. Chromium plate. 
d. Copper and copper alloys. 
e. Bronze and brass. 

4. Operating parts include moving parts of operating equipment and the following: 

a. Valve and damper operators. 
b. Linkages. 
c. Sensing devices. 
d. Motor and fan shafts. 

5. Labels:  Do not paint over UL, FMG, or other code-required labels or equipment 
name, identification, performance rating, or nomenclature plates. 

1.4 SUBMITTALS 

A. Product Data:  For each paint system indicated.  Include block fillers and primers. 

1. Material List:  An inclusive list of required coating materials.  Indicate each mate-
rial and cross-reference specific coating, finish system, and application.  Identify 
each material by manufacturer's catalog number and general classification. 

a. Disclose material ingredients by name and Chemical Abstract Service 
(CAS) Registry Number. 

2. Manufacturer's Information:  Manufacturer's technical information, including label 
analysis and instructions for handling, storing, and applying each coating materi-
al. 

B. Samples for Verification:  For each color and material to be applied, with texture to 
simulate actual conditions, on representative Samples of the actual substrate. 

1. Provide stepped Samples, defining each separate coat, including block fillers and 
primers.  Use representative colors when preparing Samples for review.  Re-
submit until required sheen, color, and texture are achieved. 

2. Provide a list of materials and applications for each coat of each Sample.  Label 
each Sample for location and application. 

3. Submit two 8 inch by 12 inch Samples for each type of finish coating for Archi-
tect's review of color and texture only. 

C. Qualification Data:  For Applicator. 

1.5 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual experienced in applying paints and coat-
ings similar in material, design, and extent to those indicated for this Project, whose 
work has resulted in applications with a record of successful in-service performance. 

B. Source Limitations:  Obtain block fillers and primers for each coating system from the 
same manufacturer as the finish coats. 
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C. Mockups:  Provide a full-coat benchmark finish sample for each type of coating and 
substrate required.  Comply with procedures specified in PDCA P5.  Duplicate finish of 
approved sample Submittals. 

1. Mock up for -general wall paint ,infill of mesh and frames at  Track railings and 
accent at art room.   

2. Architect will select one room or surface to represent surfaces and conditions for 
application of each type of coating and substrate. 

a. Wall Surfaces:  Provide samples on at least 100 sq. ft. 
b. Small Areas and Items:  Architect will designate items or areas required. 
c. Infill of mesh and frames at Track railings. 
d. Accent at Art Room. 

3. Apply benchmark samples, according to requirements for the completed Work, 
after permanent lighting and other environmental services have been activated.  
Provide required sheen, color, and texture on each surface. 

a. After finishes are accepted, Architect will use the room or surface to evalu-
ate coating systems of a similar nature. 

4. Final approval of colors will be from benchmark samples. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label and the following information: 

1. Product name or title of material. 
2. Product description (generic classification or binder type). 
3. Manufacturer's stock number and date of manufacture. 
4. Contents by volume, for pigment and vehicle constituents. 
5. Thinning instructions. 
6. Application instructions. 
7. Color name and number. 
8. VOC content. 

B. Store materials not in use in tightly covered containers in a well-ventilated area at a 
minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean 
condition, free of foreign materials and residue. 

1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags 
and waste daily. 

1.7 PROJECT CONDITIONS 

A. Apply waterborne paints only when temperatures of surfaces to be painted and sur-
rounding air are between 50 and 90 deg F. 
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B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and 
surrounding air are between 45 and 95 deg F. 

C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 
percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet 
surfaces. 

1. Painting may continue during inclement weather if surfaces and areas to be 
painted are enclosed and heated within temperature limits specified by manufac-
turer during application and drying periods. 

1.8 EXTRA MATERIALS (ATTIC STOCK) 

A. Furnish extra materials that match and are from same production runs as products in-
stalled and that are packaged with protective covering for storage and identified with 
labels describing contents. 

1. Paint:  Furnish one unopened gallon of each type of paint and coating work, in 
color and gloss as used for the Project. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be in-
corporated into the Work are listed in the Finish Schedule at the end of this Section. 

2.2 PAINT MATERIALS, GENERAL 

A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are 
compatible with one another and with the substrates indicated under conditions of ser-
vice and application, as demonstrated by manufacturer based on testing and field ex-
perience. 

B. Material Quality:  Provide manufacturer's best-quality paint material of the various coat-
ing types specified that are factory formulated and recommended by manufacturer for 
application indicated.  Paint-material containers not displaying manufacturer's product 
identification will not be acceptable. 

1. Proprietary Names:  Use of manufacturer's proprietary product names to desig-
nate colors or materials is not intended to imply that products named are required 
to be used to the exclusion of equivalent products of other manufacturers.  Fur-
nish manufacturer's material data and certificates of performance for proposed 
substitutions. 

C. Paint Colors (PT-#):  

1. P-1: 2120-60 White Water. 
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a. Location: Gym Low/ high walls, General Wall Paint. 

2. P-2: 2003-10 Million Dollar red. 

a. Location: Gym steel under stair and beam, Gaming accent. 

3. P-3: 2120-50 Silver Spring. 

a. Location: Gym vertical hanging support Track-Railing Mesh panel and 
frame, Trusses. 

4. P-4: 2133-70 Tundra. 

a. Location: Gym vertical  posts/Crossbeams. 

5. P-5: HC166 Kendall Charcoal. 

a. Location: Door frames. 

6. P-6: 2059-30 Laguna Blue. 

a. Location: Accent at Art. 

7. P-7: White. 

a. Location: Ceiling paint Dryfall. 

8. P-8: Color TBD. 

a. Location: Gym Stripe. 

9. P-9: CC-842. 

a. Location: Stair  A, B balustrade, accent at  Recreation room. 

10. P-10: Color TBD.   

a. Location: Ceiling/ Soffit Paint.    

11. P-11,P-12: Color TBD.  

a. Location: Accent Paint. 

12. Black and white   

D. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and 
product requirements of the California Department of Health Services' "Standard Prac-
tice for the Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

E. VOC Content Limits, for Interior Paints and Coatings: 
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1. Default:  50 g/L. 
2. Dry-Fog Coatings:  50 g/L. 
3. Flats:  50 g/L. 
4. Floor Coatings:  50 g/L. 
5. Industrial Maintenance (IM) Coatings:  100 g/L. 
6. Color indicating safety coatings: 480 g/L. 
7. Zinc rich IM primers:  100 g/L. 
8. Metallic pigmented coatings:  150 g/L. 
9. Multi-color coatings:  250 g/L. 
10. Non-flat coatings:  50 g/L. 
11. Pre-treatment wash primers:  420 g/L. 
12. Primers, sealers and undercoaters:  100 g/L. 
13. Shellacs, Clear:  730 g/L. 
14. Shellacs, Pigmented:  550 g/L. 
15. Specialty Primers:  100 g/L. 
16. Stains: 100 g/L. 
17. Stains, Interior: 250 g/L. 
18. Wood Coatings, Varnish: 275 g/L. 
19. Wood Coatings, Sanding Sealer: 275 g/L. 
20. Wood Coatings, Lacquer: 275 g/L. 
21. Wood Conditioners:  100 g/L. 
22. Colorant Added to Architectural Coatings, excluding IM coatings:  50 g/L. 
23. Colorant Added to Solvent Based IM:  600 g/L. 
24. Colorant Added to Waterborne IM:  50 g/L. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance 
with requirements for paint application. 

1. Proceed with paint application only after unsatisfactory conditions have been cor-
rected and surfaces receiving paint are thoroughly dry. 

2. Start of painting will be construed as Applicator's acceptance of surfaces and 
conditions within a particular area. 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information 
on characteristics of finish materials to ensure use of compatible primers. 

1. Notify Architect about anticipated problems when using the materials specified 
over substrates primed by others. 

3.2 PREPARATION 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, 
lighting fixtures, and similar items already installed that are not to be painted.  If re-
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moval is impractical or impossible because of size or weight of the item, provide sur-
face-applied protection before surface preparation and painting. 

1. After completing painting operations in each space or area, reinstall items re-
moved using workers skilled in the trades involved. 

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of sub-
stances that could impair bond of the various coatings.  Remove oil and grease before 
cleaning. 

1. Schedule cleaning and painting so dust and other contaminants from the clean-
ing process will not fall on wet, newly painted surfaces. 

2. Use low-emitting, environmentally friendly cleaning agents and procedures, in-
cluding but not limited to trisodium phosphate (TSP) diluted with warm water. Do 
not use ammonia-, chlorine bleach-, or solvent-based cleaners, unless author-
ized in writing by Architect. 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufac-
turer's written instructions and technical bulletins for each particular substrate condition 
and as specified. 

1. Provide barrier coats over incompatible primers or remove and reprime. 
2. Cementitious Materials:  Prepare concrete, concrete unit masonry, cement plas-

ter, and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove 
efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as re-
quired to remove glaze.  If hardeners or sealers have been used to improve cur-
ing, use mechanical methods of surface preparation. 

a. Use abrasive blast-cleaning methods if recommended by paint manufac-
turer. 

b. Determine alkalinity and moisture content of surfaces by performing appro-
priate tests.  If surfaces are sufficiently alkaline to cause the finish paint to 
blister and burn, correct this condition before application.  Do not paint sur-
faces if moisture content exceeds that permitted in manufacturer's written 
instructions. 

c. Clean concrete floors to be painted with a 5 percent solution of muriatic ac-
id or other etching cleaner.  Flush the floor with clean water to remove acid, 
neutralize with ammonia, rinse, allow to dry, and vacuum before painting. 

3. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, 
mineral spirits, and sandpaper, as required.  Sand surfaces exposed to view 
smooth and dust off. 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of rec-
ommended knot sealer before applying primer.  After priming, fill holes and 
imperfections in finish surfaces with putty or plastic wood filler.  Sand 
smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime 
edges, ends, faces, undersides, and back sides of wood, including cabi-
nets, counters, cases, and paneling. 
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c. If transparent finish is required, backprime with clear sealer. 
d. Backprime paneling on interior partitions where masonry, plaster, or other 

wet wall construction occurs on back side. 
e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat 

of varnish or sealer immediately on delivery. 

4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been 
shop coated; remove oil, grease, dirt, loose mill scale, and other foreign sub-
stances.  Use solvent or mechanical cleaning methods that comply with SSPC's 
recommendations. 

a. Exterior Exposed Steel:  Clean steel surfaces in accordance with SSPC-SP 
6/NACE No. 3 Commercial Blast Cleaning. Abrasive blast cleaned surfaces 
shall exhibit a uniform, angular profile of 1.5-3.0 mils.  Prime cleaned sur-
faces within 8 hours and prior to surface rusting. 

b. Interior Exposed Steel, in Humid Environments:  Clean steel surfaces in 
accordance with SSPC-SP 6/NACE No. 3 Commercial Blast Cleaning. 
Abrasive blast cleaned surfaces shall exhibit a uniform, angular profile of 
1.5-3.0 mils. Prime cleaned surfaces within 8 hours and prior to surface 
rusting. 

c. Interior Exposed Steel, in Dry Environments:  Clean steel surfaces in ac-
cordance with SSPC-SP2 or SP3 Hand or Power Tool Cleaning. 

5. Galvanized Surfaces:  Clean galvanized surfaces in accordance with SSPC-
SP16 Brush off Blast Cleaning of Galvanized Steel and NonFerrous Metals, to 
achieve a minimum 1 mil anchor profile. 

D. Material Preparation:  Mix and prepare paint materials according to manufacturer's writ-
ten instructions. 

1. Maintain containers used in mixing and applying paint in a clean condition, free of 
foreign materials and residue. 

2. Stir material before application to produce a mixture of uniform density.  Stir as 
required during application.  Do not stir surface film into material.  If necessary, 
remove surface film and strain material before using. 

3. Use only thinners approved by paint manufacturer and only within recommended 
limits. 

E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when 
multiple coats of same material are applied.  Tint undercoats to match the color of the 
finish coat, but provide sufficient differences in shade of undercoats to distinguish each 
separate coat. 

3.3 APPLICATION 

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators 
and techniques best suited for substrate and type of material being applied. 

1. Paint colors, surface treatments, and finishes are indicated in the paint sched-
ules. 
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2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or condi-
tions detrimental to formation of a durable paint film. 

3. Provide finish coats that are compatible with primers used. 
4. The term "exposed surfaces" includes areas visible when permanent or built-in 

fixtures, grilles, convector covers, covers for finned-tube radiation, and similar 
components are in place.  Extend coatings in these areas, as required, to main-
tain system integrity and provide desired protection. 

5. Paint surfaces behind movable equipment and furniture the same as similar ex-
posed surfaces.  Before final installation of equipment, paint surfaces behind 
permanently fixed equipment or furniture with prime coat only. 

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible 
through registers or grilles. 

7. Paint backsides of access panels and removable or hinged covers to match ex-
posed surfaces. 

8. Finish exterior doors and doors in wet areas on tops, bottoms, and side edges 
the same as exterior faces. 

9. Sand lightly between each succeeding enamel or varnish coat. 

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, 
or otherwise prepared for painting as soon as practicable after preparation and before 
subsequent surface deterioration. 

1. The number of coats and film thickness required are the same regardless of ap-
plication method.  Do not apply succeeding coats until previous coat has cured 
as recommended by manufacturer.  If sanding is required to produce a smooth, 
even surface according to manufacturer's written instructions, sand between ap-
plications. 

2. Omit primer over metal surfaces that have been shop primed and touchup paint-
ed. 

3. If undercoats, stains, or other conditions show through final coat of paint, apply 
additional coats until paint film is of uniform finish, color, and appearance.  Give 
special attention to ensure that edges, corners, crevices, welds, and exposed 
fasteners receive a dry film thickness equivalent to that of flat surfaces. 

4. Allow sufficient time between successive coats to permit proper drying.  Do not 
recoat surfaces until paint has dried to where it feels firm, and does not deform or 
feel sticky under moderate thumb pressure, and until application of another coat 
of paint does not cause undercoat to lift or lose adhesion. 

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other ap-
plicators according to manufacturer's written instructions. 

1. Brushes:  Use brushes best suited for type of material applied.  Use brush of ap-
propriate size for surface or item being painted. 

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recom-
mended by manufacturer for material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommend-
ed by manufacturer for material and texture required. 
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D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 
recommended spreading rate to achieve dry film thickness indicated.  Provide total dry 
film thickness of the entire system as recommended by manufacturer. 

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited 
to items exposed in equipment rooms and occupied spaces. 

F. Mechanical items to be painted include, but are not limited to, the following: 

1. Uninsulated metal piping. 
2. Uninsulated plastic piping. 
3. Pipe hangers and supports. 
4. Tanks that do not have factory-applied final finishes. 
5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 

and outlets. 
6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable 

jacket material. 
7. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting. 

G. Electrical items to be painted include, but are not limited to, the following: 

1. Switchgear. 
2. Panelboards. 
3. Electrical equipment that is indicated to have a factory-primed finish for field 

painting. 

H. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure com-
plete coverage with pores filled. 

I. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by 
manufacturer, to material that is required to be painted or finished and that has not 
been prime coated by others.  Recoat primed and sealed surfaces where evidence of 
suction spots or unsealed areas in first coat appears, to ensure a finish coat with no 
burn-through or other defects due to insufficient sealing. 

J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a 
smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudi-
ness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface im-
perfections will not be acceptable. 

K. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface 
film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, 
brush marks, orange peel, nail holes, or other surface imperfections. 

1. Provide satin finish for final coats. 

L. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, 
refinish, or repaint work not complying with requirements. 
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3.4 FIELD QUALITY CONTROL 

A. The Owner reserves the right to invoke the following test procedure at any time and as 
often as the Owner deems necessary during the period when paint is being applied: 

1. The Owner will engage a qualified independent testing agency to sample paint 
material being used.  Samples of material delivered to Project will be taken, iden-
tified, sealed, and certified in the presence of Contractor. 

2. Testing agency will perform appropriate tests for the following characteristics as 
required by the Architect. 

3. The Architect may direct Contractor to stop painting if test results show material 
being used does not comply with specified requirements.  Contractor shall re-
move noncomplying paint from Project site, pay for testing, and repaint surfaces 
previously coated with the noncomplying paint.  If necessary, Contractor may be 
required to remove noncomplying paint from previously painted surfaces if, on 
repainting with specified paint, the two coatings are incompatible. 

3.5 CLEANING 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other 
discarded paint materials from Project site. 

1. After completing painting, clean glass and paint-spattered surfaces.  Remove 
spattered paint by washing and scraping without scratching or damaging adja-
cent finished surfaces. 

3.6 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from paint-
ing.  Correct damage by cleaning, repairing or replacing, and repainting, as approved 
by Architect. 

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their 
work. 

1. After work of other trades is complete, touch up and restore damaged or defaced 
painted surfaces.  Comply with procedures specified in PDCA P1. 

3.7 PAINT SCHEDULE 

A. Schedule:  Provide products and number of coats specified.  Use of manufacturer's 
proprietary product names to designate colors, materials, generic class, standard of 
quality and performance criteria and is not intended to imply that products named are 
required to be used to the exclusion of equivalent performing products of other manu-
facturers. 

B. Exterior Paint Schedule: 
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1. Exterior Galvanized Metal (not shop-finished under Section 051200 - 
STRUCTURAL STEEL FRAMING, Section 055000 - METAL FABRICATIONS, 
Section 055100 - METAL STAIRS AND RAILINGS, and Section 081100 - 
HOLLOW METAL DOORS AND FRAMES), Alliphatic Acrylic Polyurethane Sys-
tem (Solvent-Based): 

a. Surface Preparation:  SSPC-SP16 Brush-off Blast of Galvanized Steel. 
b. One Coat:  Polyamide epoxy, high solids, low VOC, intermediate coat. 

1) AkzoNobel; International Intergard 475 HS at 5.0-10.0 mils DFT. 

a) VOC:  207 g/L. 

2) Axalta (formerly Dupont); Corlar 2.1 ST at 3.0-5.0 mils DFT. 

a) VOC: 240 g/L. 

3) PPG; PMC Amerlock 400 Hi-Build Epoxy at 4.0-5.0 mils DFT. 

a) VOC: 180 g/L. 

4) Tnemec; V69 Hi-Build Epoxoline at 3.0 mils DFT (Basis of Design). 

a) VOC: 234 g/L. 

c. And One Coat:  Aliphatic acrylic polyurethane, finish coat, semigloss. 

1) AkzoNobel; International Interthane 990V at 2.0-3.0 mils DFT. 

a) VOC:  241 g/L. High gloss. 

2) Axalta (formerly Dupont); Imron 2.1 SG at 2.0-4.0 mils DFT. 

a) VOC:  250 g/L. Semigloss. 

3) PPG; PMC Amercoat 450 HSG at 3.0 mils DFT. 

a) VOC:  312 g/L. Semigloss. 

4) Tnemec; 1095 Endura-Shield at 3.0 mils DFT (Basis of Design). 

a) VOC:  88 g/L. Semigloss. 

2. Exterior Fiber Cement Board, for Painted Finish: 

a. Factory Primed per Section 074610 - FIBER-CEMENT SIDING. 
b. Two Coats, Flat Finish: 

1) Duron Weathershield Exterior 100% Acrylic Flat House Paint 34-914. 
2) PPG; Speedhide flat finish 6-610XI. 
3) S-W; SuperPaint Exterior Latex Acrylic Flat A80 series. 
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4) California Paint Fresh Coat 100& Acrylic Velvet Flat 450 series. 

c. Two Coats, Semi-Gloss Finish: 

1) Duron Weathershield Exterior 100% Acrylic Semi-Gloss House Paint. 
2) PPG; Speedhide semi-gloss finish 6-900XI. 
3) S-W; SuperPaint Exterior Latex Acrylic Satin A89 series. 
4) California Paint Fresh Coat Satin-Gloss 100% Acrylic 471 series. 

C. Interior Paint Schedule, Typical: 

1. Interior Gypsum Wallboard (GWB), Latex Paint Finish: 

a. One Coat, Primer: MPI 50 X-Green and 149 X-Green. 

1) Moore; Ultra Spec 500 Interior Latex Primer N534. 
2) PPG; Pure Performance Interior Latex Primer 9-900. 
3) PPG; Speedhide Zero VOC Interior Primer 6-4900XI series. 
4) PPG; Speedhide Pro EV Zero VOC Interior Primer 12-900XI series. 
5) S-W; ProMar 200 HP Zero VOC Interior Primer. 

b. And Two Coats, Flat Finish: At ceilings and elsewhere as indicated. MPI 53 
X-Green. 

1) Moore; Ultra Spec 500 Interior Latex Flat T536. 
2) PPG; Speedhide Zero VOC Interior Latex Flat 6-4110XI series. 
3) PPG; Speedhide Pro EV Zero VOC Interior Latex Flat 12-110XI se-

ries. 
4) S-W; ProMar 400 HP Zero VOC Interior Flat. 

or 
c. And Two Coats, Eggshell Finish: At walls and elsewhere as indicated. MPI 

144 X-Green. 

1) Moore; Ultra Spec 500 Interior Latex Eggshell T538. 
2) PPG; Speedhide Zero VOC Interior Latex Eggshell 6-4310XI series. 
3) PPG; Speedhide Pro EV Zero VOC Interior Latex Eggshell 12-110XI 

series. 
4) S-W; ProMar 200 HP Zero VOC Interior Eg-Shel. 

or 
d. And Two Coats, Semi-Gloss Finish: At toilet rooms, other wet areas, and 

elsewhere as indicated. MPI 54 X-Green. 

1) Moore; Ultra Spec 500 Interior Latex Semi-Gloss T546. 
2) PPG; Speedhide Zero VOC Interior Latex Semi-Gloss 6-4510XI se-

ries. 
3) PPG; Speedhide Pro EV Zero VOC Interior Latex Semi-Gloss 12-

110XI series. 
4) S-W; ProMar 200 HP Zero VOC Interior Semi-Gloss. 
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2. Interior Architectural Woodwork, Finish Carpentry, and Wood Doors (softwoods, 
paint grade hardwoods, MDF, MDO, and hardwood veneers), Latex Paint Finish: 

a. One Coat, Primer: 

1) Moore; Ultra Spec 500 Interior Latex Primer N534. 
2) PPG; Pure Performance Interior Latex Primer 9-900. 
3) PPG; Seal Grip Interior/Exterior Acrylic Universal Primer/Sealer 17-

921 series. 
4) PPG; Speedhide Zero VOC Interior Primer 6-4900XI series. 
5) PPG; Speedhide Pro EV Zero VOC Interior Primer 12-900XI series. 
6) S-W; ProMar 200 HP Zero VOC Interior Primer. 

b. And Two Coats, Semi-Gloss: 

1) Moore; Ultra Spec 500 Interior Latex Semi-Gloss T546. 
2) PPG; Speedhide Zero VOC Interior Latex Semi-Gloss 6-4510XI. 
3) S-W; ProMar 200 HP Zero VOC Interior Semi-Gloss. 

3. Interior Architectural Woodwork, Finish Carpentry and Millwork (hardwoods and 
hardwood veneers, except paint grade and factory-finished items), Transparent 
Polyurethane Finish: 

a. Sand: 120 grit sandpaper. 
b. Sand: 220 grit sandpaper. 
c. One Coat, Stain: Not Used. 
d. And Three Coats, Satin Finish: 

1) American Formulating & Manufacturing; Safecoat Polyureseal BP. 
2) Imperial Paints; ECOS Clear Varnish. 
3) Moore; Benwood Stays Clear Acrylic Polyurethane Low Lustre W423. 
4) PPG; DEFT water-based polyurethane 158. 
5) Vermont Natural Coatings; PolyWhey Natural Furniture Finish. 

e. Sand Between Urethane Coats: 220 grit sandpaper. 

4. Interior Concrete Masonry Unit (CMU), Latex Paint Finish: 

a. One Coat, Block Filler:  

1) Moore; Ultra Spec Hi-Build Masonry Block Filler 571. 
2) PPG; Perma-Crete 4-603. Less than 100 g/L. 
3) PPG; Speedhide Interior Masonry Hi Fill Latex Block Filler 6-15XI. 
4) S-W; PrepRite Block Filler B25W25. 

b. And Two Coats, Eggshell Finish: At walls and elsewhere as indicated. 

1) Moore; Ultra Spec 500 Interior Latex Eggshell T538. 
2) PPG; Speedhide Zero VOC Interior Latex Eggshell 6-4310XI series. 
3) S-W; ProMar 200 HP Zero VOC Interior Eg-Shel. 
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5. Interior Metals (Not specified to receive other coating systems/not shop finished), 
Acrylic Paint Finish: 

a. One Coat:  Approved primer, in shop under other Sections (where speci-
fied).  If not shop primed, provide primer recommended by finish coating 
manufacturer. 

1) Moore; Ultra Spec HP Acrylic Metal Primer HP04. 

b. And Two Coats: 

1) Moore; Ultra Spec 500 Interior Latex Semi-Gloss T546. 
2) PPG; Speedhide Zero VOC Interior Latex Semi-Gloss 6-4510XI. 
3) S-W; ProMar 200 HP Zero VOC Interior Semi-Gloss. 

6. Interior Exposed Steel, Joists, Ductwork, Conduit and Similar Items (where indi-
cated), Waterborne Dry-Fall or Dry-Fog Painted System: 

a. One Coat: 

1) Moore; Latex Dry Fall Flat 395 at 2.5 to 3.0 mils DFT. 
2) PPG; Speedhide Super Tech WB Interior Dry-Fog Latex 6-725XI Flat 

at 2.0 to 2.5 mils DFT. 
3) S-W; WB Pro Industrial Waterborne Acrylic Dryfall Flat B42 series at 

2.5 to 3.0 mils DFT. 
4) Tnemec 115 WB Unibond DF at 2.5 to 3.0 mils DFT. 

7. Interior Concrete Floor, Clear Exposed Sealer (Silicate type): 

a. One Coat: 

1) Curecrete Chemical; Ashford Formula. 
2) Tnemec (Chem Probe); Series 629 CT Densifyer. 
3) WR Meadows; Liqui-Hard. 
4) Laticrete; L&M Seal Hard. 
5) Prosoco; Consolideck LS. 

D. Interior Paint Schedule, High Performance and Specialty Systems: 

1. Interior Gypsum Wallboard and Plaster at Laboratories, Toilet Rooms, and Other 
Wet Areas, Urethane Coating: 

a. Surface Preparation: Cured, clean and dry, free of surface contaminants. 
b. One Coat: 

1) Tnemec 201 Epoxoprime at 3.0- 4.0 mils DFT. 
2) PPG PMC Amerlock Sealer at 3.0 to 4.5 mils DFT. 
3) Dupont Hi-Solids Colar primer at 3.0 to 4.0 mils DFT. 
4) International Interseal 670 HS at 3.0 to 4.0 mils DFT. 
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c. And One Coat: 

1) Tnemec 280 Tneme-glaze at 6.0 to 8.0 mils DFT. 
2) PPG PMC Amercoat 351 Epoxy at 6.0 to 8.0 mils DFT. 
3) Dupont 100 % Solids Epoxy at 8.0-10.0 mils. 
4) International Interseal 670 HS at 3.0 to 4.0 mils DFT. 

d. And One Coat: 

1) Tnemec 1080 or 1081 Endurashield WB at 3.0 to 3.5 mils DFT. 
2) PPG PMC AmerShield VOC at 2.0 to 3.0 mils DFT. 
3) Dupont WB Urethane at 3.5 to 4.0 mils DFT. 
4) International Water Borne Urethane at 3.0 to 4.0 mils DFT. 

2. Interior Concrete Masonry Units, Epoxy/Acrylic Coating: 

a. Surface Preparation: Cured, clean and dry, free of surface contaminants. 
b. One Coat: Tnemec 130 Envirofil at 100 sqft/gal. 
c. And One Coat:  Tnemec 27WB at 8-10 mils DFT. 
d. And One Coat:  Tnemec 1028 at 2-3 mils DFT. 

3. Interior Concrete Masonry Units, Epoxy/Urethane Coating: 

a. Surface Preparation: Cured, clean and dry, free of surface contaminants. 
b. One Coat: 

1) Tnemec 130 Envirofil at 100 sqft/gal. 
2) PPG PMC Nu-Klad 965 at 100 sqft/gal. 
3) Dupont 25P at 100 sq/ft/gal. 
4) International Acrylic Cementitious Block Filler at 80 sqft/gal. 

c. And One Coat: 

1) Tnemec 280 Tneme-Glaze at 6.0 8.0 mils DFT. 
2) PPG PMC Amercoat 351 6.0 to 8.0 mils DFT. 
3) Dupont 100% Solids Epoxy at 7.0 to 9.0 mils DFT. 
4) International Interseal 670 HS at 8.0 to 10.0 mils DFT. 

d. And One Coat: 

1) Tnemec 1080 or 1081 EnduraShield at 3.0 to 4.0 mils DFT. 
2) PPG PMC AmerShield VOC at 3.0 to 4.0 mils DFT. 
3) Dupont Imron WB Urethane at 3.0 to 4.0 mils DFT. 
4) International Water Borne Urethane at 3.0 to 4.0 mils DFT. 

4. Interior Exposed Steel, Joists, Ductwork, Conduit and Similar Items (where indi-
cated), Dry-Fall or Dry-Fog Painted System: 

a. One Coat: 
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1) Tnemec 115 WB Unibond at 2.5 to 3.0 mils DFT. 
2) International Intercryl 530 at 2.5 to 3.0 mils DFT. 
3) PPG PMC Amercoat 220 Acrylic at 3.0 mils DFT. 
4) RD Coatings Muracryl at 2.0 to 3.0 mils DFT. 

5. Mechanical Room Concrete Floor System, Waterborne Urethane, dry film thick-
ness 28 mils:  Surface preparation:  Grind concrete; shot-blast not required. 

a. Primer:  RD Unifix at 1.0-1.5 mils DFT.  
b. Second Coat:  RD Elastodeck Slurry with broadcast aggregate, 25 mils 

DFT.  
c. Third Coat:  RD Monograph pigmented topcoat, 2-3 mils DFT.  

6. Heavy Duty Mechanical Room Concrete Floor, Epoxy Coating System: 

a. One Coat: 

1) Tnemec 201 Epoxoprime at 4.0 to 6.0 mils DFT. 
2) Dex-O-Tex C Bond Coat at 6.0-7.0 mils DFT. 
3) RD Coatings Unifix at 2.0 mils DFT. 

b. And One Coat: 

1) Tnemec 206 Flexible Epoxy Underlayment at 60 mils DFT. 
2) Dex-O-Tex Cheminert SC Membrane at 70-80 mils DFT. 
3) RD Coatings Elasto Deck at 50-80 mils DFT. 

c. And Two Coats: 

1) Tnemec 297 at 3.0 mils DFT. 
2) Dex-O-Tex Quik-Glaze at 7.0-8.0 mils DFT. 
3) RD Coatings Muracryl at 3.0 mils DFT. 

E. Eversource Transformer Vault: 

1. Vault Walls and Ceiling (Concrete or CMU):  Electrically safe epoxy paint. 

a. Surface Preparation: Cured, clean and dry, free of surface contaminants. 
b. One Coat:  Tnemec 201 Epoxoprime at 3.0 to 4.0 mils DFT. 
c. And Two Coats:  Tnemec 280 TnemeGglaze at 6.0 to 8.0 mils DFT. 
d. Color for Walls and Ceiling:  White in accordance with ANSI standards. 

2. Vault Floor, Doorway Riser and Pads:  Electrically safe epoxy paint. 

a. Surface Preparation: Cured, clean and dry, free of surface contaminants.  
Shot-blast if recommended by manufacturer. 

b. One Coat:  Tnemec 208 Epoxoprime MVT at 6.0 to 8.0 mils DFT. 
c. And One Coat:  Tnemec 206 Subflex at 50 to 60 mils DFT. 
d. And One Coat:  Tnemec 281 Tneme-Glaze at 6.0 to 8.0 mils DFT. 
e. Vault Floor Color:  ANSI light gray #70 as defined by ANSI Z55.1. 
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f. Equipment Pad and Doorway Risers Color:  Yellow in accordance with 
ANSI and OSHA standards. 

F. Mechanical and Electrical Work:  Paint all exposed items throughout the project except 
factory finished items with factory-applied baked enamel finishes which occur in me-
chanical rooms or areas, and excepting chrome or nickel plating, stainless steel, and 
aluminum other than mill finished.  Paint all exposed ductwork and inner portion of all 
ductwork.  Same as specified for other interior metals, hereinabove. 

END OF SECTION 
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SECTION 101100 - VISUAL DISPLAY SURFACES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Markerboards. 
2. Tackboards. 
3. Magnetic wall coverings. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 064020 - INTERIOR ARCHITECTURAL WOODWORK for custom wood 
trim for visual display surfaces. 

2. Section 099000 - PAINTING AND COATING for primers under marker wall 
covering. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of visual display surface indicated, for units with factory-
applied color finishes, and as follows: 

1. Actual sections of visual display surfaces. 
2. Fabric swatches fabric-faced tack assemblies. 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Show location of panel joints. 
2. Show location of special-purpose graphics for visual display surfaces. 
3. Include sections of typical trim members. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for surface-burning characteristics of fabrics. 

E. Maintenance Data:  For visual display surfaces to include in maintenance manuals. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of visual display surface through one source 
from a single manufacturer. 

B. Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

C. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-built visual display boards, including factory-applied trim where 
indicated, completely assembled in one piece without joints, where possible.  If 
dimensions exceed maximum manufactured panel size, provide two or more pieces of 
equal length as acceptable to Architect.  When overall dimensions require delivery in 
separate units, prefit components at the factory, disassemble for delivery, and make 
final joints at the site. 

B. Store visual display units vertically with packing materials between each unit. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating visual 
display surfaces without field measurements.  Coordinate wall construction to 
ensure that actual dimensions correspond to established dimensions. 

2. Allow for trimming and fitting where taking field measurements before fabrication 
might delay the Work. 

PART 2 - PRODUCTS 

2.1 MARKERBOARD ASSEMBLIES 

A. Porcelain-Enamel Markerboard Assembly:  Balanced, high-pressure, factory-laminated 
markerboard assembly of 3-ply construction consisting of backing sheet, core material, 
and 0.021-inch-thick, porcelain-enamel face sheet. 

1. Available Manufacturers: 

a. AACRO Products, Inc. 
b. Claridge Products & Equipment, Inc. 
c. Peter Pepper Products. 
d. MooreCo; Best-Rite Manufacturing. 
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e. Steelcase Company; PolyVision products. 

2. Manufacturer's Standard Core:  Minimum 1/4 inch thick, with manufacturer's 
standard moisture-barrier backing with binder containing no added urea 
formaldehyde. 

3. Fire Rating:  ASTM E 84, Class A. 
4. Color:  White, low gloss finish. 
5. Laminating Adhesive:  Manufacturer's standard moisture-resistant thermoplastic 

type.  

2.2 TACKBOARD ASSEMBLIES 

A. Linoleum Resilient Tackboard:  Uni-color linoleum resilient homogeneous tackable 
surface consisting of linseed oil, granulated cork, rosin binders and dry pigments 
calendared onto a natural burlap backing with integral color throughout with surface-
burning characteristics indicated. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Forbo Industries; Bulletin Board. 
b. WallTalkers; Tac-wall. 

2. Thickness:  1/4 inch. 
3. Manufacturer's Standard Core:  Minimum 1/4 inch thick, with manufacturer's 

standard backing with binder containing no added urea formaldehyde. 
4. Fire Rating:  ASTM E 84, Class A. 
5. Colors:  Refer to Finish Schedule. 

B. Fabric-Wrapped Tackboard:  

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Claridge Products & Equipment, Inc. 
b. Egan Visual Inc. 
c. MooreCo; Best-Rite Manufacturing. 
d. Peter Pepper Products. 
e. Steelcase Company. 

2. Manufacturer's Standard Core:  Minimum 1/4 inch thick, with manufacturer's 
standard backing with binder containing no added urea formaldehyde. 

3. Fire Rating:  ASTM E 84, Class A. 
4. Fabric Facing Material, Colors and Patterns:  Refer to Finish Schedule. 
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2.3 VISUAL DISPLAY WALL COVERINGS 

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. Best-Rite Manufacturing. 
2. Egan Visual Inc. 
3. Marsh Industries, Inc.; Visual Products Group. 
4. Omnova Solutions Inc.; Decorative Products; Commercial Wallcovering. 
5. WallTalkers; a division of RJF International Corporation. 

B. Magnetic Visual Display Wall Covering:  Intended for use with dry-erase markers and 
magnetic aids and consisting of moderate-gloss plastic film bonded to ferrous-
powdered fabric backing; not less than 0.025-mil total thickness. 

1. Color: As selected by Architect from manufacturer's full range. 

C. Primer/Sealer:  Mildew-resistant primer/sealer complying with requirements in 
Section 099000 - PAINTING AND COATING and recommended in writing by wall 
covering manufacturer for intended substrate. 

2.4 ACCESSORIES 

A. Aluminum Frames and Trim:  Factory-applied, fabricated from not less than 0.062-inch-
thick, extruded aluminum; of size and shape indicated. 

1. Chalk/Marker Tray:  Manufacturer's standard, continuous tray. 

B. Adhesive:  Mildew-resistant, nonstaining adhesive, for use with specific visual display 
surfaces and substrate application, as recommended in writing by visual display 
surface manufacturer. 

1. Adhesive shall have a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2.5 FABRICATION 

A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet 
and backing sheet to core material under heat and pressure with manufacturer's 
standard flexible, waterproof adhesive. 

B. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim 
and accessories indicated.  Join parts with a neat, precision fit. 

C. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping 
joints to a minimum.  Miter corners to neat, hairline closure. 

http://www.specagent.com/LookUp/?uid=123456791604&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791605&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791607&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791608&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793611&mf=04&src=wd
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2.6 ALUMINUM FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

D. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as 
fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural 
Class II, clear coating 0.010 mm or thicker) complying with AAMA 611. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances, surface conditions of wall, and other conditions 
affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove dirt, scaling paint, projections, and depressions that will affect smooth, 
finished surfaces of visual display boards. 

B. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound 
coatings, cracks, defects, and substances that will impair bond between visual display 
boards and surfaces. 

3.3 INSTALLATION 

A. General:  Install visual display surfaces in locations and at mounting heights indicated 
on Drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, 
backing materials, adhesives, brackets, anchors, trim, and accessories necessary for 
complete installation. 

1. Join adjacent wall panels with concealed steel splines for smooth alignment. 
2. Where markerboards abut, install with clean, trimless butt joints. 

3.4 CLEANING AND PROTECTION 

A. Clean visual display surfaces according to manufacturer's written instructions.  Attach 
one cleaning label to visual display surface in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 
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C. Cover and protect visual display surfaces after installation and cleaning. 

END OF SECTION 
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SECTION 101400 - SIGNAGE 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Code-required interior panel signage, including but not limited to, accessibility 
signage, toilet room signage and mechanical and electrical room signage. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Division 26 - ELECTRICAL for illuminated exit signs. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each type of sign. 

B. Shop Drawings:  Include plans, elevations, and large-scale sections of typical members 
and other components.  Show mounting methods, grounds, mounting heights, layout, 
spacing, reinforcement, accessories, and installation details. 

1. Provide message list for each sign, including large-scale details of wording, 
lettering, artwork, and braille layout. 

C. Samples for Verification:  For each type of sign, include the following Samples to verify 
color selected: 

1. Panel Signs:  Full-size Samples of each type of sign required. 
2. Approved samples will not be returned for installation into Project. 

D. Maintenance Data:  For signage cleaning and maintenance requirements to include in 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each sign type through one source from a single 
manufacturer. 
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B. Regulatory Requirements:  Comply with the Massachusetts Architectural Access 
Board, Americans with Disabilities Act (ADA) and with code provisions as adopted by 
authorities having jurisdiction. 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Where sizes of signs are determined by dimensions of surfaces 
on which they are installed, verify dimensions by field measurement before fabrication 
and indicate measurements on Shop Drawings. 

1.6 COORDINATION 

A. For signs supported by or anchored to permanent construction, advise installers of 
anchorage devices about specific requirements for placement of anchorage devices 
and similar items to be used for attaching signs. 

PART 2 - PRODUCTS 

2.1 PANEL SIGNS 

A. General:  Provide signs that comply with requirements indicated for materials, 
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction as 
indicated. Produce smooth panel sign surfaces constructed to remain flat under 
installed conditions within tolerance of plus or minus 1/16 inch measured diagonally. 
Provide the following: 

1. Code-Required Signs for Certificate of Occupancy:  

a. Type:  Photopolymer on acrylic or printed acrylic / aluminum as applicable. 
b. Color:  Selected from manufacturer’s standard colors including metallic 

silver, off white, champagne, light gray, dark red, dark green, dark blue, 
dark bronze, charcoal. 

c. Color:  Custom color as selected. 
d. Type Size:  As selected. 
e. Typeface:  As selected. 

2. Interior Signs Based on Owner’s Requirements:  

a. Type:  Photopolymer on acrylic or printed acrylic as applicable. 
b. Color:  Selected from manufacturer’s standard colors including metallic 

silver, off white, champagne, light gray, dark red, dark green, dark blue, 
dark bronze, charcoal. 

c. Color:  Custom color as selected. 
d. Type Size:  As selected. 
e. Typeface:  As selected. 

3. Exterior Signs: 
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a. Type:  Pin mounted metal letters for builing name as indicated on the 
Drawings. 

B. Tactile and Braille Copy:  Manufacturer's standard process for producing copy 
complying with ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text shall be 
accompanied by Grade 2 braille.  Produce precisely formed characters with square cut 
edges free from burrs and cut marks. 

1. Raised-Copy Thickness:  Not less than 1/32 inch 

C. Symbols of Accessibility:  Provide 6-inch- high symbol fabricated from opaque 
nonreflective vinyl film, 0.0035-inch nominal thickness, with pressure-sensitive 
adhesive backing suitable for both exterior and interior applications. 

2.2 ACCESSORIES 

A. Mounting Methods:  Use double-sided vinyl tape fabricated from materials that are not 
corrosive to sign material and mounting surface. 

B. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and 
inserts for exterior installations and elsewhere as required for corrosion resistance.  
Use toothed steel or lead expansion-bolt devices for drilled-in-place anchors.  Furnish 
inserts, as required, to be set into concrete or masonry work. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
work. 

B. Verify that items provided under other sections of Work are sized and located to 
accommodate signs. 

C. Examine supporting members to ensure that surfaces are at elevations indicated or 
required to comply with authorities having jurisdiction and are free from dirt and other 
deleterious matter. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Locate signs and accessories where indicated, using mounting methods of 
types described and in compliance with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free from 
distortion and other defects in appearance. 
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2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where 
applicable.  Where not indicated or possible, such as double doors, install signs 
on nearest adjacent walls.  Locate to allow approach within 3 inches of sign 
without encountering protruding objects or standing within swing of door. 

B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces using methods 
indicated below: 

1. Vinyl-Tape Mounting:  Use double-sided foam tape to mount signs to smooth, 
nonporous surfaces.  Do not use this method for vinyl-covered or rough surfaces. 

3.3 CLEANING AND PROTECTION 

A. After installation, clean soiled sign surfaces according to manufacturer's written 
instructions.  Protect signs from damage until acceptance by the Architect. 

END OF SECTION 
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SECTION 102110 - TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Solid plastic toilet compartments and screens, floor-mounted and overhead 
braced. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 102800 - Toilet Accessories for partition mounted accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Show locations of cutouts for compartment-mounted toilet accessories. 

C. Samples for Verification:  Of each type of color and finish required for units, prepared 
on 6-inch-square Samples of same thickness and material indicated for Work. 

1.4 QUALITY ASSURANCE 

A. Fire Hazard Classification: Passes NFPA 286. 

B. Regulatory Requirements:  Comply with applicable provisions of Massachusetts 
Architectural Access Board and the Americans with Disabilities Act (ADA), 
"Accessibility Guidelines for Buildings and Facilities (ADAAG) for compartment door 
operating hardware and compartments designated as accessible." 

C. Regulatory Requirements:  Comply with applicable provisions of ICC A117.1 and the 
Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and 
Facilities (ADAAG) for compartment door operating hardware and compartments 
designated as accessible." 
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1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls, columns, ceilings, and other 
construction contiguous with toilet compartments by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating toilet 
compartments without field measurements.  Coordinate wall, floor, ceilings, and 
other contiguous construction to ensure that actual dimensions correspond to 
established dimensions. 

1.6 COORDINATION 

A. Coordinate with the work of Section 061000 - ROUGH CARPENTRY for locations 
requiring wood blocking or flat plate reinforcing within partitions for compartment 
mounting. 

PART 2 - PRODUCTS 

2.1 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: 

1. Accurate Partitions Corporation. 
2. General Partitions Mfg. Corp. 
3. Global Partitions. 
4. Scranton Products 
5. Zamack is prohibited. 

2.2 RECYCLED PLASTIC UNITS 

A. Stainless-Steel Sheet:  ASTM A 666, Type 304, stretcher-leveled standard of flatness. 

B. Stainless-Steel Castings:  ASTM A 743/A 743M. 

C. Door, Panel, and Pilaster Construction:  Solid, recycled high-density polyethylene 
(HDPE) material, not less than 1 inch thick, seamless, with eased edges, and with 
homogenous color and pattern throughout thickness of material. 

1. Color: Grey, Locker rooms and Charcoal, Multiuser toilet rooms 
2. Pattern:  One color and pattern in each room as selected by Architect from 

manufacturer's full range of colors and patterns. 

D. Privacy strips: Provide manufacturer's standard privacy strips in color matching toilet 
compartment to close viewing gaps. 
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E. Brackets and Fittings:  Manufacturer's standard designs. 

1. Material:  Stainless steel. 
2. Full-Height (Continuous) Type Brackets:  Stainless steel. 
3. Stainless-Steel Finish:  No. 4 bright, directional polish on exposed faces.  Protect 

exposed surfaces from damage by application of strippable, temporary protective 
covering before shipment. 

2.3 ACCESSORIES 

A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating 
hardware and accessories. 

1. Material:  Stainless steel. 
2. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped 

bumper, sized to prevent in-swinging door from hitting compartment-mounted 
accessories. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail 
with antigrip profile and in manufacturer's standard finish. 

C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless 
steel or chrome-plated steel or brass, finished to match hardware, with theft-resistant-
type heads.  Provide sex-type bolts for through-bolt applications.  For concealed 
anchors, use hot-dip galvanized or other rust-resistant, protective-coated steel. 

2.4 FABRICATION 

A. Floor-Mounted, Overhead-Braced Units:  Provide manufacturer's standard corrosion-
resistant supports, leveling mechanism, and anchors at pilasters to suit floor 
conditions.  Provide shoes at pilasters to conceal supports and leveling mechanism. 

B. Ceiling-Hung Units:  Provide manufacturer's standard corrosion-resistant anchoring 
assemblies with leveling adjustment nuts at pilasters for connection to structural 
support above finished ceiling.  Provide assemblies that support pilasters from 
structure without transmitting load to finished ceiling.  Provide sleeves (caps) at tops of 
pilasters to conceal anchorage. 

C. Door Size and Swings:  Unless otherwise indicated, provide 24-inch-wide, in-swinging 
doors for standard toilet compartments and 36-inch-wide, out-swinging doors with a 
minimum 32-inch-wide, clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, 
straight, level, and plumb.  Secure units in position with manufacturer's recommended 
anchoring devices. 
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1. Maximum Clearances: 

a. Pilasters and Panels:  1/2 inch. 
b. Panels and Walls:  1 inch. 

2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with 
full-height brackets. 

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile 
joints. 

b. Align brackets at pilasters with brackets at walls. 

B. Floor-Mounted, Overhead-Braced Units:  Secure pilasters to floor and level, plumb, 
and tighten.  Set pilasters with anchors penetrating not less than 1-3/4 inches into 
structural floor unless otherwise indicated in manufacturer's written instructions.  
Secure continuous head rail to each pilaster with no fewer than two fasteners.  Hang 
doors to align tops of doors with tops of panels, and adjust so tops of doors are parallel 
with overhead brace when doors are in closed position. 

C. Ceiling-Hung Units:  Secure pilasters to supporting structure and level, plumb, and 
tighten.  Hang doors and adjust so bottoms of doors are level with bottoms of pilasters 
when doors are in closed position. 

D. Wall-Hung Urinal Screens:  Attach with anchoring devices to suit supporting structure.  
Set units level and plumb and to resist lateral impact. 

3.2 ADJUSTING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's 
written instructions for proper operation.  Set hinges on in-swinging doors to hold doors 
open approximately 30 degrees from closed position when unlatched.  Set hinges on 
out-swinging doors and doors in entrance screens to return doors to fully closed 
position. 

END OF SECTION 
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SECTION 102220 - FOLDING PANEL PARTITIONS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Manually-operated, single -panel partitions. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 055000 - METAL FABRICATIONS for framing and supports. 
2. Section 061000 – ROUGH CARPENTRY for concealed blocking. 

1.3 PERFORMANCE REQUIREMENTS 

A. Acoustical Performance:  Provide operable panel partitions tested by a qualified testing 
agency for the following acoustical properties according to test methods indicated: 

1. Sound Transmission Requirements:  Operable panel partition assembly tested in 
a full-scale opening, 14 by 9 feet for laboratory sound transmission loss 
performance according to ASTM E 90, determined by ASTM E 413, and rated for 
not less than the STC indicated. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Indicate storage and operating clearances.  Indicate location and installation 
requirements for hardware and track, blocking, and direction of travel. 

2. Wiring Diagrams:  Power, signal, and control wiring. 

C. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, based on input from installers of the 
items involved: 
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1. Suspended ceiling components. 
2. Structural members to which suspension systems will be attached. 
3. Size and location of initial access modules for acoustical tile. 
4. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 

D. Setting Drawings:  For embedded items and cutouts required in other work, including 
support-beam punching template. 

E. Samples for Verification:  For each type of finish, covering, or facing indicated, 
prepared on Samples of size indicated below. 

1. Applied Facing:  Full width by not less than 8-inch-long section of fabric from dye 
lot to be used for the Work, with specified treatments applied.  Show complete 
pattern repeat. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
certified testing agency, for each operable panel partition. 

G. Maintenance Data:  For operable panel partitions to include in maintenance manuals. 

1. Panel finish facings and finishes for exposed trim and accessories.  Include 
precautions for cleaning materials and methods that could be detrimental to 
finishes and performance. 

2. Seals, hardware, track, carriers, and other operating components. 
3. For electric operator. 

H. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 

B. Fire-Test-Response Characteristics:  Provide operable panel partitions with the 
following surface-burning characteristics as determined by testing identical products 
per ASTM E 84 by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

C. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protectively package and sequence panels in order for installation.  Clearly mark 
packages and panels with numbering system used on Shop Drawings.  Do not use 
permanent markings on panels. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify operable panel partition openings by field measurements 
before fabrication and indicate measurements on Shop Drawings. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of operable panel partitions that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of operable panel partitions. 
b. Deterioration of metals, metal finishes, and other materials beyond normal 

wear. 

2. Panel Warranty Period:  Two years from date of Substantial Completion. 
3. Track Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Hufcor, Inc. 
2. Moderco. 

B. Basis of Design: Modernfold; Acousti-Seal Legacy. 

1. OP-1:  

a. Panel finish, inside of room: Lentex- Loominous Bobbin Weave. 
b. Panel finish, outside of panel: Custom Panel finish.  
c. Custom Finish is Wolf Gordon, Rampart, GOH 3351698 Grain/White Oak.  

Hinge/Trim- Smoke Gray  

2. OP-2: 

a. Panel finish, inside of room: Lentex- Loominous Bobbin Weave. 
b. Panel finish, outside of panel: Custom Panel finish.  
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c. Custom Finish is Wolf Gordon, Rampart, GOH 3351698 Grain/White Oak 
Hinge/Trim - Smoke Gray 

3. OP-3:  

a. Panel finish to be Lentex- Loominous Bobbin Weave. 
b. Hinge and trim color-Smoke Gray 

2.2 MATERIALS 

A. Steel Frame:  Steel sheet, manufacturer's standard nominal specified thickness for 
uncoated steel. 

B. Steel Face/Liner Sheets:  Tension-leveled steel sheet, manufacturer's standard 
thickness. 

C. Gypsum Board:  ASTM C 1396. 

2.3 OPERABLE PANELS 

A. Panel Construction:  Provide top reinforcement as required to support panel from 
suspension components and provide reinforcement for hardware attachment.  
Fabricate panels with tight hairline joints and concealed fasteners.  Fabricate panels so 
finished in-place partition is rigid; level; plumb; aligned, with tight joints and uniform 
appearance; and free of bow, warp, twist, deformation, and surface and finish 
irregularities. 

B. Dimensions:  Fabricate operable panel partitions to form an assembled system of 
dimensions indicated and verified by field measurements. 

C. STC:  Not less than 50. 

D. Panel Closure:  Manufacturer's standard. 

E. Hardware:  Manufacturer's standard as required to operate operable panel partition 
and accessories; with decorative, protective finish. 

2.4 SEALS 

A. General:  Provide types of acoustical seals indicated that produce operable panel 
partitions complying with acoustical performance requirements and the following: 

1. Manufacturer's standard seals. 
2. Seals made from materials and in profiles that minimize sound leakage. 
3. Seals fitting tight at contact surfaces and sealing continuously between adjacent 

panels and between operable panel partition perimeter and adjacent surfaces, 
when operable panel partition is extended and closed. 

B. Vertical Seals:  Deep-nesting, interlocking astragals mounted on each edge of panel, 
with continuous PVC acoustical seal. 



05 June 2024 Town / Village of Harrison 
Issued for Bid Harrison Recreation & Community Center 
Phase 2 
 
 

FOLDING PANEL PARTITIONS 
102220- 5 

C. Horizontal Bottom Seals:  PVC-faced, mechanical, retractable, constant-force-contact 
seal exerting uniform constant pressure on floor when extended, ensuring horizontal 
and vertical sealing and resisting panel movement. 

1. Automatically Operated:  Extension and retraction of bottom seal automatically 
operated by movement of partition, with operating range not less than 2-inches 
between retracted seal and floor finish.  

2.5 FINISH FACING 

A. General:  Provide finish facings that comply with indicated fire-test-response 
characteristics and that are factory applied to operable panel partitions with appropriate 
backing, using mildew-resistant nonstaining adhesive as recommended by facing 
manufacturer's written instructions. 

B. Vinyl-Coated Fabric Wall Covering:  Manufacturer's standard mildew-resistant, 
washable, vinyl-coated fabric wall covering; complying with CFFA-W-101-B for type 
indicated; Class A. 

C. Trimless Edges:  Fabricate exposed panel edges so finish facing wraps uninterrupted 
around panel, covering edge and resulting in an installed partition with facing visible on 
vertical panel edges, without trim, for minimal sightlines at panel-to-panel joints. 

2.6 SUSPENSION SYSTEMS 

A. Suspension Tracks:  Steel or aluminum adjustable steel hanger rods for overhead 
support, designed for type of operation, size, and weight of operable panel partition 
indicated.  Size track to support partition operation and storage without damage to 
suspension system, operable panel partitions, or adjacent construction.  Limit track 
deflection to no more than 0.10 inch between bracket supports.  Provide a continuous 
system of track sections and accessories to accommodate configuration and layout 
indicated for partition operation and storage. 

B. Carriers:  Trolley system as required for configuration type, size, and weight of partition 
and for easy operation; with ball-bearing wheels. 

C. Track Intersections, Switches, and Accessories:  As required for type of operation, 
storage, track configuration, and layout indicated for operable panel partitions, and 
compatible with partition assembly specified.  Fabricate track intersections and 
switches from steel or aluminum. 

D. Aluminum Finish:  Mill finish or manufacturer's standard, factory-applied, decorative 
finish, unless otherwise indicated. 

E. Steel Finish:  Factory-applied, corrosion-resistant, protective coating, unless otherwise 
indicated. 
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2.7 ACCESSORIES 

A. Pass Doors:  Fabricated to comply with recommendations in Americans with 
Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
Swinging door built into and matching panel materials, construction, acoustical 
qualities, finish, and thickness, complete with frames and operating hardware.  Hinges 
finished to match other exposed hardware. 

1. Single Pass Door:  36 by 80 inches with the following: 

a. Door Seals:  Mechanically operated floor seal on panels containing pass 
doors. 

b. Door Hardware:  Provide panic hardware, concealed door closers, and 
other hardware components as required and as indicated on drawings. 

c. Exit Sign:  Recessed, self-illuminated. 
d. Lock:  Key-operated lock cylinder, keyed to master key system, operable 

from both sides of door.  Include two keys per lock. 

B. Storage Pocket Door:  Full height at end of partition runs to conceal stacked partition; 
of same materials, finish, construction, thickness, and acoustical qualities as panels; 
complete with operating hardware and acoustical seals at soffit, floor, and jambs.  
Hinges in finish to match other exposed hardware. 

1. Manufacturer's standard method to secure pocket door in closed position. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine flooring, structural support, and opening, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of operable panel partitions. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. General:  Comply with operable panel partition manufacturer's written installation 
instructions. 

B. Install operable panel partitions and accessories after other finishing operations, 
including painting, have been completed. 

C. Broken, cracked, chipped, deformed, or unmatched panels are not acceptable. 
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3.3 ADJUSTING 

A. Adjust operable panel partitions to operate smoothly, without warping or binding.  
Lubricate hardware, electric operator, and other moving parts. 

B. Adjust pass doors and pocket doors to operate smoothly and easily, without binding or 
warping.  Check and readjust operating hardware.  Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

3.4 FIELD QUALITY CONTROL 

A. Light Leakage Test:  Illuminate one side of partition installation and observe vertical 
joints and top and bottom seals for voids; adjust partitions for acceptable fit. 

B. NIC Testing:  The Owner may engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

C. Testing Methodology:  Perform testing of installed operable panel partition for noise 
isolation according to ASTM E 336, determined by ASTM E 413, and rated for not less 
than the NIC indicated.  Adjust and fit partitions to comply with NIC test method 
requirements. 

D. Testing Extent:  Testing agency shall randomly select one operable panel partition 
installation(s) for testing. 

E. Repair or replace operable panel partitions within areas where test results indicate 
partitions do not comply with requirements, and retest partitions. 

F. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of repaired, replaced, or additional work with specified 
requirements. 

3.5 CLEANING 

A. Clean soiled surfaces of operable panel partitions to remove dust, loose fibers, 
fingerprints, adhesives, and other foreign materials according to manufacturer's written 
instructions. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train the Owner Project 
Manager's maintenance personnel to adjust, operate, and maintain operable panel 
partitions. 

END OF SECTION 
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SECTION 102600 

WALL AND DOOR PROTECTION 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Corner guards. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For each type of exposed finish required, prepared on 
Samples of size indicated below. 

1. Corner Guards:  12 inches long. Include examples of joinery, corners, and field 
splices. 

C. Maintenance Data:  For each impact-resistant wall protection unit to include in 
maintenance manuals. 

1. Include recommended methods and frequency of maintenance for maintaining 
optimum condition of plastic covers under anticipated traffic and use conditions.  
Include precautions against using cleaning materials and methods that may be 
detrimental to plastic finishes and performance. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain impact-resistant wall protection units from single source 
from single manufacturer. 

B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
impact-resistant wall protection units and are based on the specific system indicated.  
Refer to Division 01 Sections. 
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1. Do not modify intended aesthetic effects, as judged solely by Architect, except 
with Architect's approval.  If modifications are proposed, submit comprehensive 
explanatory data to Architect for review. 

C. Surface-Burning Characteristics:  Provide impact-resistant, plastic wall protection units 
with surface-burning characteristics as determined by testing identical products per 
ASTM E 84, NFPA 255, or UL 723 by UL or another qualified testing agency. 

D. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural 
& Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities, ICC A117.1, and 521 CMR Rules and Regulations of the 
Architectural Access Board. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store impact-resistant wall protection units in original undamaged packages and 
containers inside well-ventilated area protected from weather, moisture, soiling, 
extreme temperatures, and humidity. 

1. Maintain room temperature within storage area at not less than 70 deg F during 
the period plastic materials are stored. 

2. Keep plastic sheet material out of direct sunlight. 
3. Store plastic wall protection components for a minimum of 72 hours, or until 

plastic material attains a minimum room temperature of 70 deg F. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install impact-resistant wall protection 
units until building is enclosed and weatherproof, wet work is complete and dry, and 
HVAC system is operating and maintaining temperature at 70 deg F for not less than 
72 hours before beginning installation and for the remainder of the construction period. 

1.7 EXTRA MATERIAL 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Corner Guard: Full-size plastic covers of maximum length equal to 2 percent of 
each type, color, and texture of cover installed, but no fewer than two, 96-inch 
long units. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide handrails capable of withstanding the effects of 
gravity loads and the following loads and stresses within limits and under conditions 
indicated: 

1. Uniform load of 50 lbf/ft. applied in any direction. 
2. Concentrated load of 200 lbf applied in any direction. 
3. Uniform and concentrated loads need not be assumed to act concurrently. 

2.2 MANUFACTURERS 

A. Basis of Design: Provide Inpro EnviroGTG2-150F, 150FR, or Architect approved equal. 

2.3 MATERIALS 

A. PVC-Free Plastic Material: Engineered PETG free of PVC, phthalates, persistent 
bioaccumulative toxins (PBT) and bisphenol A (BPA) with UL® Class A/1 fire rating. 

B. Adhesive:  Type recommended by manufacturer for use with material being adhered to 
substrate indicated. 

1. Adhesives, General:  Do not use adhesives that contain urea formaldehyde. 
2. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that 

comply with the following limits for VOC content when calculated according to 
40 CFR 59, Subpart D (EPA Method 24): 

a. Wood Glues:  30 g/L. 
b. Contact Adhesive:  80 g/L. 
c. Special Purpose Contact Adhesive:  250 g/L. 

2.4 CORNER GUARDS 

A. Surface-Mounted, Plastic Cover, Corner Guards:  Assembly consisting of snap-on 
plastic cover installed over continuous retainer; including mounting hardware; 
fabricated with 90- or 135-degree turn to match wall condition. 

1. Cover:  Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Profile: Nominal 2-inch long leg and 1/4-inch corner radius. 
b. Color and Texture: To be selected from manufacturer’s standard colors. 

2. Retainer:  Minimum 0.060-inch thick, one-piece, extruded aluminum. 
3. Top and Bottom Caps:  Prefabricated, injection-molded plastic; color matching 

cover; field adjustable for close alignment with snap-on cover. 
4. Height: As indicated on Drawings. 
5. Provide at outside corners except CMU wall or tile edge locations. 
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2.5 FABRICATION 

A. Fabricate impact-resistant wall protection units to comply with requirements indicated 
for design, dimensions, and member sizes, including thicknesses of components. 

B. Assemble components in factory to greatest extent possible to minimize field 
assembly.  Disassemble only as necessary for shipping and handling. 

C. Fabricate components with tight seams and joints with exposed edges rolled.  Provide 
surfaces free of wrinkles, chips, dents, uneven coloration, and other imperfections.  
Fabricate members and fittings to produce flush, smooth, and rigid hairline joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
work. 

B. Examine walls to which impact-resistant wall protection will be attached for blocking, 
grounds, and other solid backing that have been installed in the locations required for 
secure attachment of support fasteners. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing impact-resistant wall 
protection system components. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. General:  Install impact-resistant wall protection units level, plumb, and true to line 
without distortions.  Do not use materials with chips, cracks, voids, stains, or other 
defects that might be visible in the finished Work. 

1. Provide splices, mounting hardware, anchors, and other accessories required for 
a complete installation. 

2. Where splices occur in horizontal runs of more than 20 feet, splice aluminum 
retainers and plastic covers at different locations along the run, but no closer 
than 12 inches apart. 

3. Adjust end and top caps as required to ensure tight seams. 

B. Impact-Resistant Wall Covering:  Install top and edge moldings, and corners. Provide 
color match sealant at butt joints between sheets. 
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3.4 CLEANING 

A. Immediately after completion of installation, clean plastic covers and accessories using 
a standard, ammonia-based, household cleaning agent. 

B. Remove excess adhesive using methods and materials recommended in writing by 
manufacturer  

C. Remove paper covering from stainless steel corner guards after installation, and 
thoroughly clean.  

END OF SECTION 
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SECTION 102800 - TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Toilet accessories as scheduled on the Drawings.   

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for blocking. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 
2. Anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation. 
3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by 
room of each accessory required. 

1. Identify locations using room designations indicated on Drawings. 
2. Identify products using designations indicated on Drawings. 

C. Maintenance Data:  For toilet accessories to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  For products listed together in the same articles in Part 2, provide 
products of same manufacturer unless otherwise approved by Architect. 
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1.5 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances 
required for access by people with disabilities, and for proper installation, adjustment, 
operation, cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to 
prevent delaying the Work. 

PART 2 - PRODUCTS 

2.1 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: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 

B. Basis of Design: 

1. Mirror: Bobrick; B-2908 tempered glass welded frame mirror. 
2. Grab bar: Bobrick; B-5806. 

a. Finish: Satin. 
b. Mounting: Concealed. 

3. Shower curtain: C-S Group; Cubicle Curtain, C/S Sure Check linen fabric. 

a. Fabric: Vinyl, fire- retardant and antimicrobial. 
b. Color: As selected by Architect. 

4. Shower curtain track: C-S Group; C/S 6062. Include roller style carriers, metal 
bead chains and hooks. 

a. Accessories: Provide connectors, end stops, as required for a complete 
installation.  

2.2 MATERIALS 

A. Stainless Steel:  ASTM A 666, Type 304, 0.0312-inch minimum nominal thickness, 
unless otherwise indicated. 

B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 
0.0359-inch (0.9-mm) minimum nominal thickness. 
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C. Galvanized Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after 
fabrication. 

D. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and 
tamper-and-theft resistant where exposed, and of galvanized steel where concealed. 

2.3 FABRICATION 

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang 
doors and access panels with full-length, continuous hinges.  Equip units for concealed 
anchorage and with corrosion-resistant backing plates. 

B. Keys:  Provide universal keys for internal access to accessories for servicing and 
resupplying.  Provide minimum of six keys to the Owner. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer.  Install 
units level, plumb, and firmly anchored in locations and at heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested 
according to method in ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or 
defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written 
recommendations. 

END OF SECTION 
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SECTION 104100 - EMERGENCY ACCESS AND INFORMATION CABINETS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Fire department key vault box. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 042000 - UNIT MASONRY for substrate. 
2. Section 061000 - ROUGH CARPENTRY for wood blocking. 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's product data, installation instructions, use 
limitations and recommendations for each product and system used. Provide 
manufacturer's certifications stating that products and systems comply with 
requirements.  

B. Shop Drawings: Provide large scale shop drawings for fabrication, installation and 
erection of all parts of the work. Provide plans, elevations, and details of anchorage, 
connections and accessory items. Provide installation templates for work installed by 
others. 

C. Contractor's Review:  Before commencing work, submit signed statement that Contract 
Documents have been reviewed with a qualified representative of 
supplier/manufacturer, and that selected materials and construction are proper, 
compatible, and adequate for application shown. 

PART 2 - PRODUCTS 

2.1 FIRE DEPARTMENT KEY VAULT BOX 

A. Fire Department Key Vault Box:  Provide at building entrance; location shall be 
acceptable to local Fire Department. 
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1. Basis of Design: Knox Company; Model 3200 Knox-Box, Recessed Mounted 
Type. 

2. Finish: Weather resistant TGIC polyester powder coat, color as selected by local 
Fire Department. 

3. Locking: Provide lock and keys acceptable to local Fire Department. 
4. Building Alarm Interface:  Provide tamper switch interface with building alarm 

system. 
5. Accessories:   

a. Provide manufacturer’s standard recessed mounting kit, for installation in 
specified construction. 

b. Provide alarm tamper switches, UL listed. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Rough-In Work: Examine installation of walls and other conditions under which work is 
to be installed; verify dimensions of services and substrates before fabricating work. 

B. Notify Contractor of unsatisfactory locations and dimensions of other work and of 
unsatisfactory conditions for proper installation of equipment. Do not proceed with 
fabrication and installation until unsatisfactory dimensions and conditions have been 
corrected in manner satisfactory to Installer. 

3.2 FIRE DEPARTMENT KNOX BOX INSTALLATION 

A. General:  Set each item of equipment securely in place, level, and adjust to correct 
height, 4 ft. - 0 in. AFF, unless otherwise required by local Fire Department. 

B. Anchor to supporting substrate where indicated and where required for sustained 
operation and use without shifting or dislocation.  Conceal anchorage where possible.  
Seal perimeter joints in accordance with Section 079200 - JOINT SEALANTS. 

3.3 CLEANING 

A. After completion of installation and other major work remove protective coverings, if 
any, and clean equipment, internally and externally. Restore exposed and semi-
exposed finishes to remove abrasions and other damages; polish exposed-metal 
surfaces and touch-up painted surfaces.  Replace work that cannot be successfully 
restored. 

END OF SECTION 
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SECTION 104313 - AUTOMATIC EXTERNAL DEFIBRILLATOR (AED) CABINETS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Automatic external defibrillator (AED) cabinets. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood blocking. 

1.3 COORDINATION 

A. Coordinate size of AED cabinets to ensure compatibility with Owner-furnished AED 
devices. 

B. Coordinate fire-rating of AED cabinets with fire-rated partitions to ensure partition fire-
rating is maintained. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings: Submit shop drawings indicating material characteristics, details of 
construction, connections, and relationship with adjacent construction. 

1. Show locations and details for installing electrical wiring, alarm and monitoring 
components and switches. 

2. Wiring Diagrams:  Power, alarm and monitoring wiring. 

1.5 QUALITY ASSURANCE 

A. Comply with governing codes and regulations. Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years. 
Use experienced installers. Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 
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B. Source Limitations:  Obtain AED cabinets through one source from a single 
manufacturer. 

C. Fire-Rated AED Cabinets:  Listed and labeled to comply with requirements of ASTM E 
814 for fire-resistance rating of walls where they are installed. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, and protect defibrillator cabinets and related materials using means and 
methods that will prevent damage, deterioration, or loss. 

B. Deliver components in manufacturer's original packaging, properly labeled for 
identification. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, products which 
may be incorporated into the Work include, but are not limited to, the following: 

1. JL Industries, Inc. 
2. Larsen’s Manufacturing Company. 
3. Potter Roemer; Div. of Smith Industries, Inc. 
4. Zoll Medical Corporation. 

B. Basis-of-Design:  Subject to compliance with requirements, provide JL Industries 1400 
Series Lifestart Series recessed AED cabinets, or comparable products from available 
manufacturers, as approved by Architect. 

1. Cabinet Style: Recessed. 
2. Size:  14 inches high by 14 inches wide by 6-3/4 inches deep, unless otherwise 

indicated. 
3. Components: 

a. Tub Material: Stainless steel. 
b. Tub Material: Cold-rolled steel. 
c. Door and Trim Construction: Flush doors with 5/8 inch door stop attached 

by continuous hinge and equipped with zinc-plated with roller catch. 

1) Finish: Factory-applied ground and polished finish; #4 directional 
satin finish. 

2) Finish: Factory-applied powder coat finish; color as selected by 
Architect from manufacturer’s full range. 

3) Door Style: Fully-tempered glazing; pull and AED signage. 

d. Trim Style and Depth: 3/8-inch flat trim. 
e. Trim Dimensions: 1-3/4 inch face trim on door and frame. 

4. Fire Rating: As indicated for partition type on Drawings. 
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5. Cabinet Lettering:  AED identifying decal, as selected by Architect from 
manufacturer’s full line. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where recessed 
and semi-recessed cabinets will be installed, and blocking where surface mounted 
cabinets will be installed. 

1. Notify the Architect, in writing of conditions detrimental to detrimental to proper 
and timely completion of the installation. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install materials and systems in accordance with manufacturer's instructions and 
approved submittals. Install materials and systems in proper relation with adjacent 
construction and with uniform appearance. Coordinate with work of other sections. 

B. Install cabinets in locations and at mounting heights indicated, or if not indicated, at 
heights to comply with applicable regulations of governing authorities. 

1. Prepare recesses in walls for defibrillator cabinets as required by type and size of 
cabinet and style of trim and to comply with manufacturer's instructions. 

2. Securely fasten cabinets to structure, square and plumb, to comply with 
manufacturer’s instructions. 

3. Maintain fire ratings where cabinets are recessed into fire-rated wall systems. 

C. Cabinet Lettering:  Install on face of glass surface. 

3.3 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as defibrillator 
cabinets are installed unless otherwise indicated in manufacturer's written installation 
instructions. 

B. Adjust cabinet doors to operate easily without binding.  Verify that integral locking 
devices operate properly. 

C. On completion of cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer. 

D. Touch up marred finishes, or replace cabinets that cannot be restored to factory 
finished appearance.  Use only materials and procedures recommended or furnished 
by cabinet manufacturer. 
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E. Replace cabinets that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 
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SECTION 104400 - FIRE-PROTECTION SPECIALTIES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Portable fire extinguishers. 
2. Fire-protection cabinets for portable fire extinguishers. 
3. Mounting brackets for fire extinguishers. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 099000 - PAINTING AND COATING for field painting fire-protection 
cabinets. 

2. Division 21 - FIRE PROTECTION for fire hose valves and standpipes. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each item. 

1. Fire Extinguishers:  Include rating and classification. 
2. Fire-Protection Cabinets:  Include roughing-in dimensions, details showing 

mounting methods, relationships of box and trim to surrounding construction, 
door hardware, cabinet type, trim style, and panel style. 

B. Maintenance Data:  For fire extinguishers and fire-protection cabinets to include in 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fire extinguishers and fire-protection cabinets through one 
source from a single manufacturer. 

B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers." 

C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction. 
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D. Fire-Rated Fire-Protection Cabinets:  Listed and labeled to comply with requirements of 
ASTM E 814 for fire-resistance rating of walls where they are installed. 

1.5 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire 
extinguishers indicated are accommodated. 

PART 2 - PRODUCTS 

2.1 PORTABLE FIRE EXTINGUISHERS 

A. General:  Provide fire extinguishers of type, size, and capacity for each fire-protection 
cabinet and mounting bracket indicated. 

B. Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 2-A:10-B:C, 5-lb 
nominal capacity, with monoammonium phosphate-based dry chemical in enameled-
steel container. 

2.2 FIRE-PROTECTION CABINET 

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. JL Industries, Inc. 
2. Larsen's Manufacturing Company. 
3. Nystrom Building Products. 
4. Potter Roemer; Div. of Smith Industries, Inc. 

B. Cabinet Type:  Suitable for fire extinguisher. 

C. Cabinet Material:  Enameled-steel sheet. 

D. Recessed Cabinet:  Cabinet box recessed in walls of sufficient depth to suit style of 
trim indicated. 

1. Trimless with Plaster Stop:  Surface of surrounding wall finishes flush with 
exterior finished surface of cabinet frame and door, without overlapping trim 
attached to cabinet.  Provide recessed flange, of same material as box, attached 
to box to act as plaster stop. If wall condition does not allow for trimless with 
plaster stop, provide flat 5/16 inch trim of same material as the cabinet box. 

E. Semirecessed Cabinet:  One-piece combination trim and perimeter door frame 
overlapping surrounding wall surface with exposed trim face and wall return at outer 
edge (backbend). 

1. Square-Edge Trim:  1-1/4- to 1-1/2-inch backbend depth. 

F. Door Material:  Steel sheet with baked enamel finish, color as selected. 
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G. Door Style:  Vertical duo panel with frame. 

H. Door Glazing:  Tempered  glass. 

I. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for 
cabinet type, trim style, and door material and style indicated. 

J. Accessories: 

1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire 
extinguisher to fire-protection cabinet, of sizes required for types and capacities 
of fire extinguishers indicated, with plated or baked-enamel finish. 

2. Identification:  Lettering complying with authorities having jurisdiction for letter 
style, size, spacing, and location.  Locate as indicated by Architect. 

2.3 MOUNTING BRACKETS 

A. Mounting Brackets:  Manufacturer's standard steel, designed to secure fire extinguisher 
to wall or structure, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish. 

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location.  Locate as indicated by Architect. 

2.4 FABRICATION 

A. Fire-Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, 
door, and hardware to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Construct fire-rated cabinets with double walls fabricated from 0.0428-inch-thick, 

cold-rolled steel sheet lined with minimum 5/8-inch-thick, fire-barrier material. 

a. Provide factory-drilled mounting holes. 

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials 
indicated and coordinated with cabinet types and trim styles selected. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, 
minimum 1/2 inch thick. 

2. Miter and weld perimeter door frames. 

C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and 
ground smooth. 

2.5 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 
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B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 

D. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  
Noticeable variations in the same piece are not acceptable.  Variations in appearance 
of other components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where recessed 
cabinets will be installed. 

B. Examine fire extinguishers for proper charging and tagging.   Contractor shall be 
responsible for fire extinguisher tagging by a certified service technician located within 
75 miles of the project. 

1. Remove and replace damaged, defective, or undercharged units. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare recesses for recessed fire-protection cabinets as required by type and size of 
cabinet and trim style. 

3.3 INSTALLATION 

A. General:  Install fire-protection specialties in locations and at mounting heights 
indicated on the Drawings and acceptable to authorities having jurisdiction. 

B. Fire-Protection Cabinets:  Fasten fire-protection cabinets to structure, square and 
plumb. 

1. Unless otherwise indicated, provide recessed fire-protection cabinets.  If wall 
thickness is not adequate for recessed cabinets, provide semirecessed fire-
protection cabinets. 

2. Fasten mounting brackets to inside surface of fire-protection cabinets, square 
and plumb. 

C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated. 

D. Identification:  Apply vinyl lettering at locations indicated. 
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3.4 INSTALLATION OF FIRE-RATED CABINETS 

A. Install cabinet with not more than 1/16-inch tolerance between pipe OD and knockout 
OD.  Center pipe within knockout. 

B. Seal through penetrations with firestopping sealant as specified in Section 078410 - 
PENETRATION FIRESTOPPING. 

3.5 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection 
specialties are installed, unless otherwise indicated in manufacturer's written 
installation instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  Verify that 
integral locking devices operate properly. 

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces 
as recommended by manufacturer. 

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to 
factory-finished appearance.  Use only materials and procedures recommended or 
furnished by fire-protection cabinet manufacturer. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 
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SECTION 105110 

METAL LOCKERS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 

Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 

part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 

work of this Section, including but not limited to the following: 

1. Multiple-tier steel lockers. 

B. Related Work: The following items are not included in this Section and are specified 

under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for furring, blocking, and shims required 

for installing metal lockers and concealed within other construction before metal 

locker installation. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 

individual components and profiles, and finishes for each type of metal locker and 

bench. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 

work. 

1. Show base, top, trim and other accessories. 

2. Include locker identification system. 

C. Maintenance Data:  For adjusting, repairing, and replacing locker doors and latching 

mechanisms to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative of metal locker manufacturer for 

installation and maintenance of units required for this Project. 
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B. Source Limitations:  Obtain metal lockers and accessories through one source from a 

single manufacturer. 

C. Regulatory Requirements:  Where metal lockers are indicated to comply with 

accessibility requirements, comply with Massachusetts Architectural Access Board 

requirements and the U.S. Architectural & Transportation Barriers Compliance Board's 

"Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and 

Facilities (ADAAG)." 

D. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for 

metal locker installation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify the following by field measurements before fabrication and 

indicate measurements on Shop Drawings: 

1. Concealed framing, blocking, and reinforcements that support metal lockers 

before they are enclosed. 

2. Recessed openings. 

3. Established Dimensions:  Where field measurements cannot be made without 

delaying the Work, establish recessed opening dimensions and proceed with 

fabricating metal lockers without field measurements.  Coordinate wall and floor 

construction to ensure that actual recessed opening dimensions correspond to 

established dimensions. 

1.7 COORDINATION 

A. Coordinate size and location of  bases for metal lockers. 

B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 

related units of Work specified in other Sections to ensure that metal lockers can be 

supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 METAL LOCKERS 

A. Basis of Design:  

1. Digilock; Juice Bar 10 compartment lockers. 
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a. Mounting: Wall mounted. 

b. Color: White. 

B. Body:  Assembled by welding body components together.  Fabricate from unperforated, 

cold-rolled steel sheet with thicknesses as follows: 

1. Tops, Bottoms, and Sides:  0.0528 inch thick. 

2. Backs:  0.0428 inch thick. 

3. Shelves:  0.0528 inch thick, with double bend at front and single bend at sides 

and back. 

C. Frames:  Channel formed; fabricated from 0.0528-inch-thick, cold-rolled steel sheet; 

lapped and factory welded at corners; with top and bottom main frames factory welded 

into vertical main frames.  Form continuous, integral door strike full height on vertical 

main frames. 

D. Locker Base:  Structural channels, formed from 0.0528-inch-thick, cold-rolled steel 

sheet; welded to front and rear of side-panel frames. 

E. Doors:  One-piece; fabricated from 0.0677-inch-thick, cold-rolled steel sheet; formed 

into channel shape with double bend at vertical edges, and with right-angle single bend 

at horizontal edges. 

1. Reinforcement:  Manufacturer's standard reinforcing angles, channels, or 

stiffeners for doors more than 15 inches (381 mm) wide; welded to inner face of 

doors. 

2. Door Style:  Louvered vents. 

F. Hinges:  Self-closing; welded to door and attached to door frame with not less than 2 

factory-installed rivets per hinge that are completely concealed and tamper resistant 

when door is closed; fabricated to swing 180 degrees. 

G. Recessed Door Handle and Latch:  Stainless-steel cup with integral door pull, recessed 

so locking device does not protrude beyond face of door; pry resistant. 

1. Lock:  Mechanical resettable locks. 

H. Equipment:  Equip each metal locker with identification plate and the following, unless 

otherwise indicated: 

I. Accessories: 

1. Continuous Sloping Tops:  Fabricated from minimum 0.0428-inch-thick, cold-

rolled steel sheet; approximately 20-degree pitch. 

2. Recess Trim:  Fabricated from 0.0428-inch- thick, cold-rolled steel sheet.  

3. Filler Panels:  Fabricated from 0.0428-inch- (1.1-mm-) thick, cold-rolled steel 

sheet. 
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4. Boxed End Panels:  Fabricated from 0.0528-inch-thick, cold-rolled steel sheet. 

J. Finish:  Baked enamel or powder coat, color as selected. 

2.2 FABRICATION 

A. General:  Fabricate metal lockers square, rigid, and without warp; with metal faces flat 

and free of dents or distortion.  Make exposed metal edges free of sharp edges and 

burrs, and safe to touch. 

1. Form body panels, doors, shelves, and accessories from one-piece steel sheet, 

unless otherwise indicated. 

2. Provide fasteners, filler plates, supports, clips, and closures as required for a 

complete installation. 

B. Unit Principle:  Fabricate each metal locker with an individual door and frame; 

individual top, bottom, and back; and common intermediate uprights separating 

compartments. 

C. All-Welded Construction:  Factory preassemble metal lockers by welding all joints, 

seams, and connections, with no bolts, nuts, screws, or rivets used in assembly of 

main locker groups.  Factory weld main locker groups into one-piece structures.  Grind 

exposed welds flush. 

D. Hooks:  Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated. 

E. Coat Rods:  Fabricated from  steel; nickel plated. 

F. Identification Plates:  Manufacturer's standard etched, embossed, or stamped 

aluminum plates; with numbers and letters at least 3/8 inch (9 mm) high. 

G. Recess Trim:  Fabricated with minimum 2-1/2-inch (64-mm) face width and in lengths 

as long as practicable; finished to match lockers. 

H. Filler Panels:  Fabricated in an unequal leg angle shape; finished to match lockers.  

Provide slip joint filler angle formed to receive filler panel. 

I. Boxed End Panels:  Fabricated with 1-inch- (25-mm-) wide edge dimension, and 

designed for concealing fasteners and holes at exposed ends of nonrecessed metal 

lockers; finished to match lockers. 

1. Provide one-piece panels for double-row (back-to-back) locker ends. 

J. Finished End Panels:  Designed for concealing unused penetrations and fasteners, 

except for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished 

to match lockers. 
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1. Provide one-piece panels for double-row (back-to-back) locker ends. 

2.3 STEEL SHEET FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 

Products" for recommendations for applying and designating finishes. 

B. Factory finish steel surfaces and accessories except stainless-steel and chrome-plated 

surfaces. 

C. Surface Preparation:  Clean surfaces of dirt, oil, grease, mill scale, rust, and other 

contaminants that could impair paint bond.  Use manufacturer's standard methods. 

D. Powder-Coat Finish:  Immediately after cleaning and pretreating, electrostatically apply 

manufacturer's standard baked-polymer thermosetting powder finish.  Comply with 

resin manufacturer's written instructions for application, baking, and minimum dry film 

thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, floors, and support bases, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install level, plumb, and true; shim as required, using concealed shims. 

1. Anchor locker runs at ends and at intervals recommended by manufacturer, but 

not more than 36 inches o.c.  Install anchors through backup reinforcing plates, 

channels, or blocking as required to prevent metal distortion, using concealed 

fasteners. 

2. Anchor single rows of metal lockers to walls near top of lockers and to floor. 

3. Anchor back-to-back metal lockers to floor. 

B. All-Welded Metal Lockers:  Connect groups of all-welded metal lockers together with 

standard fasteners, with no exposed fasteners on face frames. 

C. Equipment and Accessories:  Fit exposed connections of trim, fillers, and closures 

accurately together to form tight, hairline joints, with concealed fasteners and splice 

plates. 
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D. Fixed Locker Benches:  Provide not less than 2 pedestals for each bench, uniformly 

spaced not more than 72 inches apart.  Securely fasten tops of pedestals to 

undersides of bench tops, and anchor bases to floor. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Clean, lubricate, and adjust hardware.  Adjust doors and latches to operate easily 

without binding. Verify that integral locking devices operate properly. 

B. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint.  Do not permit 

metal locker use during construction. 

C. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-

finished appearance.  Use only materials and procedures recommended or furnished 

by metal locker manufacturer. 

END OF SECTION 
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SECTION 105113 - PHENOLIC LOCKERS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby 
made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Phenolic lockers, double-tier, flat tops. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for furring, blocking, and shims 
required for installing lockers and concealed within other construction before 
locker installation. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each type of locker. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to 
other work. 

1. Show base, top, trim and other accessories. 
2. Include locker identification system. 

C. Maintenance Data:  For adjusting, repairing, and replacing locker doors and 
latching mechanisms to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain lockers and accessories through one source from a 
single manufacturer. 

B. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver lockers until spaces to receive them are clean, dry, and ready for 
locker installation. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify the following by field measurements before fabrication 
and indicate measurements on Shop Drawings: 

1. Concealed framing, blocking, and reinforcements that support lockers before 
they are enclosed. 

2. Recessed openings and overall dimensioning. 

1.7 COORDINATION 

A. Coordinate size and location of  bases for lockers. 

B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and 
other related units of Work specified in other Sections to ensure that lockers can be 
supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 PHENOLIC LOCKERS 

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. Basis of Design: ASI Storage Solutions; Z Lockers Traditional Plus Series. 
2. Hollman Inc. 
3. Spec-Rite Design. 

B. Panel Material for all Surfaces: Solid phenolic material with rounded corners, ASTM 
C 84 Class B fire-retardant treated. 

1. Doors:  1/2 in. thick solid phenolic material. 
2. Tops, bottoms, and intermediate shelves: 1/2 in. thick solid phenolic 

composite material with ventilation holes. 
3. Locker Backs: 1/2 in. thick solid phenolic material. 
4. Locker Sides: 1/2 in. thick solid phenolic composite material 

C. Locker Body:  Fabricated from particleboard-core panels covered on both sides 
with thermoset decorative overlay; curb-mounted. 

D. End Panels:  Match style, material, construction, and finish of doors. 

E. Hinges:  Self-closing; welded to door and attached to door frame with not less than 
2 factory-installed rivets per hinge that are completely concealed and tamper 
resistant when door is closed; fabricated to swing 180 degrees. 

F. Recessed Door Handle and Latch:  Stainless-steel cup with integral door pull, 
recessed so locking device does not protrude beyond face of door; pry resistant. 

1. Lock:  Mechanical resettable locks. 

G. Equipment:  Equip units with identification plate. 
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H. Locker Configurations:  Provide five tier, and z-shape lockers as indicated. 

1. Height: 68 inches with 6 inch base. 
2. Location: Hallway outside Locker Room, unless otherwise noted. 

I. Accessories: 

1. Recess Trim.  
2. Filler Panels. 

2.2 FABRICATION 

A. General:  Fabricate lockers square, rigid, and without warp; with faces flat and free 
of dents or distortion. 

1. Provide fasteners, filler plates, supports, clips, and closures as required for a 
complete installation. 

B. Unit Principle:  Fabricate each locker with an individual door and frame; individual 
top, bottom, and back; and common intermediate uprights separating 
compartments. 

C. Hooks:  Manufacturer's standard ball-pointed type, stainless steel. 

D. Coat Rods:  Fabricated from  stainless steel. 

E. Identification Plates:  Manufacturer's standard etched, embossed, or stamped 
aluminum plates; with numbers and letters to comply with UMass Design 
guidelines. 

F. Continuous Base:  Fabricated in lengths as long as practicable to enclose base and 
base ends of lockers; finished to match lockers. 

G. Continuous Sloping Tops:  Fabricated in lengths as long as practicable, without 
visible fasteners at splice locations; finished to match lockers. 

1. Sloped top corner fillers, mitered. 

H. Filler Panels and Trim:  Fabricated from same material as lockers.  Provide slip joint 
filler angle formed to receive filler panel. 

I. End Panels:  Provide solid phenolic end panels designed for concealing fasteners 
and holes at exposed ends of nonrecessed lockers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, floors, and support bases, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance 
of work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General:  Install level, plumb, and true; shim as required, using concealed shims. 

1. Anchor locker runs at ends and at intervals recommended by manufacturer.  
Install anchors through backup reinforcing plates, channels, or blocking as 
required to prevent distortion, using concealed fasteners. 

2. Anchor single rows of lockers to walls near top of lockers and to floor. 
3. Anchor back-to-back lockers to floor. 

B. Equipment and Accessories:  Fit exposed connections of trim, fillers, and closures 
accurately together to form tight, hairline joints, with concealed fasteners and splice 
plates. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Clean, lubricate, and adjust hardware.  Adjust doors and latches to operate easily 
without binding. Verify that integral locking devices operate properly.  Protect 
lockers from damage, abuse, dust, dirt, stain, or paint.  Do not permit locker use 
during construction. 

B. Touch up marred finishes, or replace lockers that cannot be restored to factory-
finished appearance.  Use only materials and procedures recommended or 
furnished by locker manufacturer. 

END OF SECTION 
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SECTION 107110 - EXTERIOR SUN CONTROL DEVICES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Exterior sunshades. 

a. Curtainwall sunshades, supported by curtainwall per Section 084410 - 
GLAZED ALUMINUM CURTAIN WALLS. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS. 
2. Section 084410 - GLAZED ALUMINUM CURTAIN WALLS. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each type of product indicated. 

B. Shop Drawings:  For sun control systems.  Include plans, elevations, sections, details, 
and attachments to other work. 

1. Include structural analysis data signed and sealed by the qualified professional 
engineer registered in the jurisdiction where the Project is located responsible for 
their preparation. 

2. Include details of attachment to aluminum framing systems. 
3. Include details of provisions for system expansion and contraction and for 

draining moisture occurring within the system to the exterior. 

C. Samples for Verification:  For each type of exposed finish required, in manufacturer's 
standard sizes. 

D. Qualification Data:  For Installer. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for sun control systems. 
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F. Maintenance Data:  For sun control systems to include in maintenance manuals. 

G. Warranties:  Special warranties specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Capable of assuming engineering responsibility and performing 
work of this Section and who is acceptable to manufacturer. 

1. Engineering Responsibility:  Preparation of data for sun control systems including 
Shop Drawings based on testing and engineering analysis of manufacturer's 
standard units in assemblies similar to those indicated for this Project and 
submission of reports of tests performed on manufacturer's standard assemblies. 

1.5 WARRANTY 

A. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components on which finishes fail within specified warranty period.  
Warranty does not include normal weathering. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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: 

1. Airline Products Co. 
2. Airolite Co. 
3. Contrasol Ltd. 
4. C/S Group. 
5. Industrial Louvers, Inc. 
6. Ruskin Manufacturing Co. 

B. Basis of Design:  Contrasol; Aluminium. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 
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B. Fasteners, Anchors and Inserts:  Provide stainless steel or aluminum fasteners, 
anchors and inserts, as recommended by the manufacturer.  Conceal from view to 
greatest extent possible.  Finish exposed items to match sun control systems. 

2.3 ACCESSORY MATERIALS 

A. Joint Sealants:  For installation at perimeter of systems, as specified in Section 079200 
- JOINT SEALANTS. 

B. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat. 

2.4 FABRICATION 

A. Shop fabricate work to the greatest extent possible.  Fabricate work to be truly straight, 
plumb, level and square.  Maintain equal blade spacing from blade to blade and from 
blade to frame.  Use welded connections wherever possible. 

B. Form aluminum shapes before finishing. 

C. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

2.5 ALUMINUM FINISHES 

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; 
Organic Coating:  manufacturer's standard 3-coat, thermocured system consisting of 
specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer 
topcoat, with both color coat and clear topcoat containing not less than 70 percent 
polyvinylidene fluoride resin by weight).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with AAMA 2605 and with coating and resin 
manufacturers' written instructions. 

1. Color and Gloss: Match Section 084110 – ALUMINUM ENTRANCES AND 
STOREFRONT. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 
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1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape or installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Install components plumb and true in alignment with established lines and grades, 
without warp or rack. 

END OF SECTION 
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SECTION 113100 - APPLIANCES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Appliances provided by Owner. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Division 22 - PLUMBING for water distribution piping connections, drainage and 
vent piping connections, sinks, and waste disposers. 

2. Division 26 - ELECTRICAL for services and connections to appliances. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include operating characteristics, dimensions of individual appliances, and 
finishes for each appliance. 

B. Appliance Schedule:  For appliances; use same designations indicated on Drawings. 

C. Maintenance Data:  For each product to include in maintenance manuals. 

D. Warranties:  Special warranties specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer 
for installation and maintenance of units required for this Project. 

B. Source Limitations: Provide products from same manufacturer for each type of 
appliance required. 

C. Regulatory Requirements:  Comply with provisions of the following product 
certifications: 
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1. NFPA:  Provide electrical appliances listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

2. UL and NEMA:  Provide electrical components required as part of residential 
appliances that are listed and labeled by UL and that comply with applicable 
NEMA standards. 

3. ANSI:  Provide gas-burning appliances that comply with ANSI Z21 Series 
standards. 

D. Regulatory Requirements, Accessibility:  Where residential appliances are indicated to 
comply with accessibility requirements, comply with Massachusetts Architectural 
Access Board requirements and the U.S. Architectural & Transportation Barriers 
Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for 
Buildings and Facilities (ADAAG)." 

E. Energy Ratings:  Provide residential appliances that carry labels indicating energy-cost 
analysis (estimated annual operating costs) and efficiency information as required by 
the FTC Appliance Labeling Rule. 

1. Provide appliances that qualify for the EPA/DOE ENERGY STAR product 
labeling program. 

F. Switches:  Provide mercury-free switches in appliances. 

G. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer of each 
appliance specified agrees to repair or replace residential appliances or components 
that fail in materials or workmanship within manufacturer's standard warranty period. 

PART 2 - PRODUCTS 

2.1 APPLIANCES (NOT USED) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections 
before equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION, GENERAL 

A. General:  Comply with manufacturer's written instructions. 

1. Range Hood, Exhaust Fans, and Dryer Vents:  Vent directly to the building 
exterior. 

B. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with 
concealed fasteners.  Verify that clearances are adequate for proper functioning and 
rough openings are completely concealed. 

C. Freestanding Equipment:  Place units in final locations after finishes have been 
completed in each area.  Verify that clearances are adequate to properly operate 
equipment. 

D. Utilities:  Refer to Division 22 - PLUMBING for plumbing requirements and Division 26 - 
ELECTRICAL for electrical requirements. 

3.3 CLEANING AND PROTECTION 

A. Test each item to verify proper operation.  Make necessary adjustments. 

B. Verify that accessories required have been furnished and installed. 

C. Remove packing material from appliances and leave units in clean condition, ready for 
operation. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train the Owner’s maintenance 
personnel to adjust, operate, and maintain appliances. 

END OF SECTION 
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SECTION 116620 - ATHLETIC EQUIPMENT 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Basketball equipment. 
2. Volleyball and badminton equipment. 
3. Safety pads. 
4. Divider curtains. 
5. Wrestling mat. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 033000 - CAST-IN-PLACE CONCRETE for installation of floor insert 
sleeves to be cast in concrete slabs and footings. 

2. Section 096560 - RESILIENT ATHLETIC FLOORING for installation of floor 
insert sleeves. 

3. Division 26 - ELECTRICAL for electrical service for motor operators, controls, 
and other powered devices for motorized gymnasium equipment. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. If applicable, include assembly, disassembly, and storage instructions for 
removable equipment. 

2. Motors:  Show nameplate data, ratings, characteristics, and mounting 
arrangements. 

B. Shop Drawings:  For gymnasium equipment.  Include plans, elevations, sections, 
details, attachments to other work, and the following: 

1. Method of field assembly for removable equipment, connections, installation 
details, mountings, floor inserts, attachments to other work, and operational 
clearances. 

2. Transport and storage accessories for removable equipment. 
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C. Structural analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation including loads, point reactions, and locations for 
attachment of gymnasium equipment to structure. 

D. Coordination Drawings:  Court layout plans, drawn to scale, and coordinating floor 
inserts, game lines, and markers applied to finished flooring. 

E. Samples for Initial Selection:  For each type of gymnasium equipment indicated. 

F. Samples for Verification:  For the following products: 

1. Net:  Full size. 
2. Pad Fabric:  Not less than 3 inches  square, with specified treatments applied.  

Mark face of material. 

G. Product Certificates:  For each type of gymnasium equipment, signed by product 
manufacturer. 

H. Operation and Maintenance Data:  For gymnasium equipment to include in emergency, 
operation, and maintenance manuals. 

I. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 

B. Source Limitations:  Obtain each type of gymnasium equipment through one source 
from a single manufacturer. 

C. 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. 

D. Equipment shall conform to applicable rules and specifications of National Federation 
of State High School Associations (NFSHSA). 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install gymnasium equipment until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use. 

B. Field Measurements:  Verify position and elevation of floor inserts and layout for 
gymnasium equipment. 
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1.6 COORDINATION 

A. Coordinate installation of floor inserts with structural floors and finish flooring 
installation and with court layout and game lines and markers on finish flooring. 

B. Coordinate layout and installation of overhead-supported gymnasium equipment and 
suspension system components with other construction including light fixtures, HVAC 
equipment, fire-suppression-system components, and partition assemblies. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of gymnasium equipment 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 BASKETBALL EQUIPMENT 

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. ADP Lemco Inc. 
2. Draper Inc. 
3. Jaypro Sports, LLC. 
4. Porter Athletic Equipment Company. 

B. General:  Protruding fasteners or exposed bolt heads on front face of backboards are 
not permitted. 

C. Basis-of-Design:  Basketball backstop and backboard assembly shall be manufactured 
by Draper Inc.; EZ-Fold TF-20s or approved equal. Provide components as follows: 
1. 504029 Safety Belt 
2. 503096 EZ Fold Height Adjuster 
3. 503285 Electric Winches (keyswitch) 
4. 503136 Backboard with safety padding  
5. 503576 Breakaway Goal 

2.2 VOLLEYBALL EQUIPMENT 

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. ADP Lemco Inc. 
2. Draper Inc. 
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3. Jaypro Sports, LLC. 
4. Porter Athletic Equipment Company. 

B. Floor Insert:  Aluminum floor plate and aluminum pipe sleeve, concealed by floor plate, 
with capped bottom end, sized with ID to fit post standards, 10 in. or not less than 
length required to securely anchor pipe sleeve as indicated; with anchors designed for 
securing floor insert to floor substrate indicated; quantity as indicated. 

1. Floor Plate: Lockable swivel access cover with swivel type retainer pin, designed 
to be flush with adjacent flooring, with powder coated finish.  Provide two tools for 
unlocking access covers. 
a. Basis of Design: PVB-91C by Jaypro. 

2. Floor Sleeve, Basis of Design:  PVB-105, by Jaypro. 

C. Volleyball equipment, including standards, floor plates, and sleeves, manufactured by 
Draper Inc. or approved equal.   

D. Competition Volleyball Package System:  

1. Basis-of-Design: Powr-Rib II Competition Volleyball Package: “Powr-Rib II” 
Model No. 01961-000.  Provide components as follows: 
a. Volleyball Standards: “Powr-Rib II” Model No. 01971-000. 
b. Floor Sleeves (for 3-1/2 in. diameter post) with brass cover plate: Model 

No. 00870-200.  Installation Method for Typical Cover Mounting Detail in 
Wood Floor. 

c. Volleyball Net: Model No. 02295-360. 
d. Upright Protective Pads: Model No. 00717-000. 
e. Net Boundary Marker: Model No. 02297-000. 
f. Antenna:  Model No. 02296-100. 
g. Judge's Stand: Model No. 00889-100. 
h. Protective Pads (Judge's Stand): Model No. 00993-100. 
i. Storage and Transport System: Model No. 00956-100 Volleyball 

Storage/Transport System. 

2.3 SAFETY PADS 

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. ADP Lemco Inc. 
2. Draper Inc. 
3. Jaypro Sports, LLC. 
4. Porter Athletic Equipment Company. 

B. Safety Pad Surface-Burning Characteristics:  ASTM E 84 by UL or another testing and 
inspecting agency acceptable to authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 
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C. Pad Coverings:  Provide safety pad fabric covering fabricated from puncture- and tear-
resistant, not less than 14-oz./sq. yd PVC-coated polyester or nylon-reinforced PVC 
fabric treated with fungicide for mildew resistance; with surface-burning characteristics 
indicated, and lined with fire-retardant liner. 

D. Wall Safety Pads:  Padded wall wainscot panels designed to be attached in a 
continuous row; each panel section consisting of fill laminated to backer board with 
visible surfaces fully covered by seamless fabric covering, free of sag and wrinkles and 
firmly attached to back of backer board. 

1. Size:  Each panel section, as indicated. 
2. Number of Panel Sections:  As indicated modular panel sections. 
3. Installation Method:  Concealed mounting Z-clips, unless indicated otherwise. 
4. Fabric Covering Color(s): As selected by Architect from manufacturer's full range 

for two color(s). 

2.4 DIVIDER CURTAINS 

A. Product: Provide gymnasium divider curtains and tracks manufactured by Draper Inc. 
or approved equal.  Provide as follows: 

1. Divider Curtain Type: Draper Inc; Roll Up Curtain. 
2. Lower Section of Curtain (where indicated): Provide a solid vinyl polyester 

reinforced fabric, 8’-0” high, 22 oz. per square yard min., with anti-bacterial and 
flame retardant chemicals. 

3. Upper Net Section: Provide an open polyester type, interlocking grid weave, 
coated with polyvinyl chloride, 7 x 5 - 1000 denier polyester based fabric. 

4. Top Hem: Provide top hem 3 in. wide, solid material with 3/16 in. diameter metal 
spur grommets spaced 12 in. o.c. 

5. Bottom Hem: Provide a pocket to conceal a 4 in. diameter rolling batten.  Model 
No. 92085-400, 92085-500, and 92085-600. 

6. Suspension Hardware shall include a double-pipe assembly of 2 in. diameter 
tubes with modular suspension frame.  Support pipe frame at 12 ft. o.c. 
maximum.  Belt support assembly shall be fabricated from 11 gage formed steel 
members to provide a support system for hoist belt roller mechanism.  Provide 
manufacturer's standard hoist belts, and steel line shafts. 

7. Motor and Operator: Provide manufacturer's standard motor and operator, sized 
to smoothly raise and lower curtains.  Provide ganged key switch assemblies, 
mounted on wall as indicated on Drawings.  Wiring shall be by electrical trade. 

8. Inertia Safety Brake: Model No. 797 Saf-Strap. 
9. Key Switch: Shall be furnished complete with a stainless steel cover plate for 

flush mounting into a 4" square by 31/2" deep wall junction box, Steel City No. 
GW-235-C or approved equal. 

2.5 WRESTLING MAT 

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: 
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1. Resilite Sports Products. 
2. Dollamur Sport Surfaces. 
3. World Class Wrestling Enterprises. 

B. Wrestling Mat: 

1. Size:  42 feet x 42 feet. 
2. Thickness: 1.25 inches. 
3. Color:  Two Colors to be selected by Architect from manufacturer’s full range. 
4. Number of Panel sections:  Three minimum. 
5. Layout:  Provide standard layout with 10 ft. solid starting lines, in compliance with 

NFHS requirements. 

C. Surface-Burning Characteristics:  ASTM E 84 by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

D. Wrestling Mat Cart: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Resilite Sports Products; Resilite Mat Transporter. 
b. Morley Athletic Supply Co.; Wrestling Mat  Cart. 
c. Wolverine Sports; Wrestling Mat Transport. 

2.6 MISCELLANEOUS MATERIALS 

A. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior applications. 

C. Floor Inserts:  Provide as required for gymnastics equipment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for play court layout, alignment of mounting substrates, installation 
tolerances, operational clearances, accurate locations of connections to building 
electrical system, and other conditions affecting performance. 

1. Verify critical dimensions. 
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2. Examine supporting structure and subgrades, subfloors and footings below 
finished floor. 

3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to 
verify that locations of concealed reinforcements have been clearly marked.  
Locate reinforcements and mark locations. 

4. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION, GENERAL 

A. General:  Comply with manufacturer's written installation instructions and competition 
rules indicated for each type of gymnasium equipment.  Complete equipment field 
assembly, where required. 

B. Unless otherwise indicated, install gymnasium equipment after other finishing 
operations, including painting, have been completed. 

C. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact 
with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of 
bituminous paint. 

D. Permanently Placed Gymnasium Equipment and Components:  Rigid, level, plumb, 
square, and true; anchored securely to supporting structure; positioned at locations 
and elevations indicated on Shop Drawings; in proper relation to adjacent construction; 
and aligned with court layout. 

1. Floor Insert Location:  Coordinate location with application of game lines and 
markers, and core drill floor for inserts after game lines have been applied. 

2. Floor Insert Installation:  Set metal sleeve into cored concrete slab with non-
shrink grout and secured to floor slab.  Attach sleeve base to underside of the 
slab with expansion anchors.  

3. Floor Insert Elevation:  Coordinate installed heights of floor insert with 
installation and field finishing of finish flooring and type of floor plate. 

4. Operating Gymnasium Equipment:  Verify clearances for movable components of 
gymnasium equipment throughout entire range of operation and for access to 
operating components. 

E. Safety Pads:  Mount with bottom edge at 4 inches above finished floor. 

F. Anchoring to In-Place Construction:  Use anchors and fasteners where necessary for 
securing built-in and permanently placed gymnasium equipment to structural support 
and for properly transferring load to in-place construction. 

G. Floor Insert Setting:  Position sleeve in oversized, recessed voids in concrete slabs.  
Clean voids of debris.  Fill void around sleeves with grout, mixed and placed to comply 
with grout manufacturer's written instructions.  Protect portion of sleeve above subfloor[ 
from splatter.  Verify that sleeves are set plumb, aligned, and at correct height and 
spacing; hold in position during placement and finishing operations until grout is 
sufficiently cured.  Set insert so top surface of completed unit is flush with finished 
flooring surface. 
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3.3 ADJUSTING 

A. Adjust movable components of gymnasium equipment to operate safely, smoothly, 
easily, and quietly, free from binding, warp, distortion, nonalignment, misplacement, 
disruption, or malfunction, throughout entire operational range.  Lubricate hardware 
and moving parts. 

3.4 CLEANING 

A. After completing gymnasium equipment installation, inspect components.  Remove 
spots, dirt, and debris and touch up damaged shop-applied finishes according to 
manufacturer's written instructions. 

B. Replace gymnasium equipment and finishes that cannot be cleaned and repaired, in a 
manner approved by Architect, before time of Substantial Completion. 

END OF SECTION 
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SECTION 116640 - INTERIOR SCOREBOARDS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Interior wall mounted scoreboard. 
2. Laptop computer (PC) based control software. 
3. Required cabling and connections. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Division 26 - ELECTRICAL for power provisions and for communications conduit 
and boxes. 

1.3 SUBMITTALS 

A. Shop Drawings:  Submit Shop Drawings for scoreboard showing dimensions, layout 
and types of supplemental framing, methods for anchoring and attaching and other 
pertinent details of fabrication and installation.  Include wiring diagrams for control 
wiring as it related to specific facility requirements. 

B. Product Data:  Submit manufacturer's specifications and installation instructions for 
products and system, including certifications and other data required to show 
compliance with Contract Documents.  

C. Operation and Maintenance Data:  For scoreboards to include in operation, and 
maintenance manuals. 

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. Source Limitations:  Obtain interior scoreboard system components through one 
source from a single manufacturer. 
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C. Pre-Installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01. 

1.5 WARRANTY 

A. Provide five (5) year premium (Daktronics Gold) coverage. 

1.6 COORDINATION  

A. Coordinate layout and installation of wall mounted scoreboards with other construction 
including light fixtures, alarm system fixtures, HVAC equipment, and fire-suppression-
system components. 

B. Coordinate installation of anchorages for scoreboard.  Furnish anchorage drawings, 
templates, and directions for installing anchorages, anchor bolts and items with integral 
anchors.  Deliver such items to Project site in time for installation. 

C. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 - ELECTRICAL. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver scoreboard components palletized, wrapped, or crated to provide protection 
during transit and Project-site storage.  Do not use non-vented plastic. 

B. Store scoreboard component in interior space, heated and ventilated as required for 
the finished space to receive the scoreboard. 

1.8 PROJECT CONDITIONS 

A. Verify actual conditions for installation of scoreboard, including dimensions and 
electrical provisions, before proceeding with installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER  

A. Basis of Design: Subject to compliance with requirements, provide Daktronics; BB-
2125 single sided basketball scoreboard or comparable product as approved by 
Architect. 

2.2 FIELD HOUSE SCOREBOARD 

A. Provide field house scoreboard.  Overall unit dimensions shall be 8’-11” high by 26’-2” 
wide by 8” deep.  Field house scoreboard shall be composed of display panel, two side 
panels, and top panel.  All components shall be by a single manufacturer. 

B. Display Panel:   
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1. Cabinet dimension:  4’ high by 10’ wide by 6” deep. 
2. Matrix: 96 lines by 272 columns. 
3. Panel face:  Non-reflective black louvers and module face grooves. 
4. View angle:  120 degrees minimum horizontal x 50 degrees minimum vertical. 
5. Power:  120/240V AC, single phase. 
6. Base power 140W. 
7. Provide required signal converter kit for compatibility with timing software to a 

numeric scoreboard. 

2.3 CONTROL SOFTWARE 

A. Provide manufacturer’s control software for scoreboard.  

B. Software shall include two licenses for use on owner provided laptop computers.   

C. Software shall include hands-on web-based training in classroom environment. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install scoreboard, and shot clock systems exactly as recommended by manufacturer, 
and as required by NCAA regulations and specifications.  

B. Construct work plumb, level, and true with tight, close fitting joints, securely attached 
and braced to surrounding construction.  Counterbore and predrill for bolt heads, nuts, 
dowels, and washers where required to avoid interference with other materials.  

C. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 - ELECTRICAL. 

3.2 TESTING AND ADJUSTMENT AND OPERATION  

A. Scoreboard, message center, and clock systems shall be tested for proper operation 
and adjusted to conform to specified standards.  

3.3 CLEANING  

A. Upon completion of work in any given area, remove all rubbish and debris from the 
work area and leave in clean condition. 

END OF SECTION 
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SECTION 118129 - FACILITY FALL PROTECTION 

PART  1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sec-

tions within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part 

of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work 

of this Section, including but not limited to the following: 

1. Tie back and lifeline anchors for fall protection, exterior maintenance, and win-

dow cleaning applications. 

B. Related Work: The following items are not included in this Section and are specified 

under the designated Sections: 

1. Section 051200 - STRUCTURAL STEEL FRAMING. 

2. Section 053000 - STEEL DECKING. 

3. Section 055000 - METAL FABRICATIONS. 

4. Section 075300 - EPDM ROOFING for roof system assembly. 

1.3 DESIGN AND PERFORMANCE REQUIREMENTS 

A. The equipment supplier is responsible for the design and erection of equipment and 

anchors and for coordination and proper relation of his work to the building structure 

and to the work of all trades. The equipment supplier shall verify all dimensions of the 

building that relate to fabrication of the equipment and shall notify the Architect of any 

discrepancy before the order for the equipment is finalized. 

B. Design a system that complies with applicable regulatory requirements. 

C. Design anchor components to provide an adequate attachment means suited to cur-

rent practices and compatible with industry standard equipment. 

D. Ensure that anchor components meet proper engineering principles and have been 

designed by a company qualified in required applications and safety. 
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E. Design a horizontal lifeline system which allows the worker to walk freely along without 

having to manipulate his lanyard in order to pass by an intermediate bracket (hand 

free). Include any hardware required to attach the components to the building structure. 

F. The system must be designed with fall arrest capability (FAS). The system shall comply 

with Federal OSHA regulatory requirements for FAS limiting the total fall to 6 feet, en-

sure a user is not exposed to maximum arrest force (MAF) in excess of 1800 lbs. Sys-

tem shall include all hardware, two safelink lanyards attached to the horizontal life line 

system complete with body harnesses. 

1.4 SUBMITTALS 

A. Product Data: Submit manufacturer's printed product data, installation instructions, use 

limitations and recommendations for window washing equipment and accessories 

specified. 

1. Provide certifications stating that products comply with specified requirements. 

B. Shop Drawings: Provide shop drawings for fabrication, layout, and configuration of the 

system, including all installation and erection of all parts of the work, and including all 

accessories. Shop drawings shall meet the relevant health and safety standards of all 

agencies having jurisdiction. Shop drawings shall identify necessary restrictive and 

non-restrictive working usage notes and general safety notes. 

1. Provide plans, elevations, and details of anchorages, connections and accessory 

items. Provide installation templates for work installed by others. 

2. Show the general arrangement of all components, clearances and principal di-

mensions, assemblies of equipment. 

3. Include weights of components and maximum loads and spacings. 

4. Include the seal of a qualified Professional Engineer. 

5. As part of shop drawings, include a safety inspection log book for yearly inspec-

tions. 

6. Submit two copies of as-built shop drawings showing anchor locations and de-

tails. This drawing shall be posted near exits onto the roof. 

C. Operation and Maintenance Manuals: Submit operation and maintenance data. 

D. Welding certificates. 

E. Qualification Data: For professional engineer. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Firm shall be specialized in the design, fabrication, and in-

stallation of fall arrest roof anchors. 

1. Equipment supplier/installer shall carry specific liability insurance, products and 

completed operations insurance, in an amount of not less than $2,000,000.00. 

This insurance shall cover the failure of the safety anchor itself. 

B. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and 

other structural data by a qualified professional engineer. 

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to 

practice in the jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated. Engineering services are defined as those 

performed for installations of metal fabrications that are similar to those indicated for 

this Project in material, design, and extent. 

D. Regulatory Requirements: Strictly comply with applicable codes, regulations, and re-

quirements of authorities having jurisdiction, including but not limited to the following: 

1. OSHA 1910.66 Subpart F, "Powered Platforms" and Subpart I "Fall Protection". 

2. OSHA 1910.66 Subpart D, "Walking and Working Surfaces and Personal Protec-

tive Equipment (Fall Protection Systems). 

3. 29 CFR 1910 - Occupational Safety and Health Standards and 29 CFR 1910.306 

- Specific Purpose Equipment and Installations. 

4. AISC Specifications. 

E. Welding: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.2, "Structural Welding Code--Aluminum." 

3. AWS D1.3, "Structural Welding Code--Sheet Steel." 

4. AWS D1.6, "Structural Welding Code--Stainless Steel." 

1.6 DELIVERY, STORAGE, AND PROTECTION 

A. Deliver equipment and accessories in accordance with manufacturer's recommenda-

tion. Store and handle in strict compliance with manufacturer's instructions and rec-

ommendations. Protect from damage. 
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PART  2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers of-

fering products that may be incorporated into the Work include, but are not limited to, 

the following: 

1. Guardian. 

2. Hayn Enterprises, LLC. 

3. Pro-Bel Enterprises, Limited. 

4. Thaler Metal USA Inc. 

B. Other manufacturers producing equipment meeting this specification may be submitted 

for Architect's review provided that proposed substitute supplier can demonstrate quali-

fications and experience and furnish evidence of insurance coverage. 

2.2 EQUIPMENT 

A. General: Provide equipment required to satisfy design requirements and proposed 

equipment layout. 

B. Tieback Lifeline Anchors: 

1. System shall resist pullout with force of 5000 pounds in any direction. 

2. Safety anchoring eye, bolts and connecting hardware shall be fabricated of stain-

less steel. 

3. Steel bases shall be fabricated of hot-dipped galvanized mild steel. 

2.3 MATERIALS 

A. Exposed Structural Components: Stainless steel, conforming to ASTM A 276 or A 666, 

Type 304, with minimum yield strength of 42 ksi. 

B. Cast-In-Place Inserts: Stainless steel, conforming to ASTM A 276 or A 666, Type 304. 

C. Nonexposed Steel: Steel, conforming to ASTM A 36, Type 350W with 50 ksi yield 

strength for HSS and 43 ksi for plate and all other sections; hot dip galvanized to ASTM 

A 123 or A 153. 

D. Exposed Non-Structural Aluminum: Aluminum, conforming to ASTM B 221 or ASTM B 

209, seamless spun type, alloy and temper as recommended by manufacturer. 
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E. Cold-Formed Sections: Steel tubing, conforming to ASTM A 500, yield strength 55 ksi, 

tensile strength 66 ksi. 

2.4 FLASHINGS 

A. Provide proper flashing at anchors. Coordinate with Division 07 Roofing Sections. 

PART  3 - EXECUTION 

3.1 ERECTION AND INSTALLATION 

A. Erect and install tieback and lifeline anchor systems complete in accordance with the 

approved shop drawings and all applicable codes, and in accordance with manufactur-

er's recommendations. 

3.2 ERECTION SERVICES 

A. The fall arrest equipment manufacturer shall provide supervisory erection services, in-

cluding the services of a registered professional engineer to oversee installation of 

equipment. 

END OF SECTION 
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SECTION 122400 - SHADES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Roller shades with manual and motorized shade operators. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY for wood blocking and grounds for 
mounting roller shades and accessories. 

2. Division 26 - ELECTRICAL for electrical service and connections for motor 
operators, controls, limit switches, and other powered devices and for system 
disconnect switches for motorized shade operation. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include styles, material descriptions, construction details, dimensions of 
individual components and profiles, features, finishes, and operating instructions. 

2. Motorized Shade Operators:  Include operating instructions. 
3. Motors:  Show nameplate data, ratings, characteristics, and mounting 

arrangements. 

B. Shop Drawings:  Show location and extent of roller shades.  Include elevations, 
sections, details, and dimensions not shown in Product Data.  Show installation details, 
mountings, attachments to other work, operational clearances, and relationship to 
adjoining work. 

1. Motorized Shade Operators:  Show locations and details for installing operator 
components, switches, and controls.  Indicate motor size, electrical 
characteristics, drive arrangement, mounting, and grounding provisions. 

2. Wiring Diagrams:  Power, system, and control wiring. 
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C. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, based on input from installers of the 
items involved: 

1. Ceiling suspension system members and attachment to building structure. 
2. Ceiling-mounted or penetrating items including light fixtures, air outlets and inlets, 

speakers, sprinklers, recessed shades, and special moldings at walls, column 
penetrations, and other junctures of acoustical ceilings with adjoining 
construction. 

3. Shade mounting assembly and attachment. 
4. Size and location of access to shade operator and adjustable components. 
5. Minimum Drawing Scale:  1/4 inch = 1 foot. 

D. Samples for Initial Selection:  For each colored component of each type of shade 
indicated. 

1. Include similar Samples of accessories involving color selection. 

E. Samples for Verification: 

1. Complete, full-size operating unit not less than 16 inches wide for each type of 
roller shade indicated. 

2. For the following products: 

a. Shade Material:  Not less than 12-inch- square section of fabric, from dye 
lot used for the Work, with specified treatments applied.  Show complete 
pattern repeat.  Mark top and face of material. 

b. Valance:  Full-size unit, not less than 12 inches long. 

F. Window Treatment Schedule:  For roller shades.  Use same designations indicated on 
Drawings. 

G. Product Certificates:  For each type of roller shade, signed by product manufacturer. 

H. Qualification Data:  For Installer. 

I. Product Test Reports:  For each type of roller shade. 

J. Maintenance Data:  For roller shades to include in maintenance manuals.  Include the 
following: 

1. Methods for maintaining roller shades and finishes. 
2. Precautions about cleaning materials and methods that could be detrimental to 

fabrics, finishes, and performance. 
3. Operating hardware. 
4. Motorized shade operator. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 
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B. Source Limitations:  Obtain roller shades through one source from a single 
manufacturer. 

C. Fire-Test-Response Characteristics:  Provide roller shade band materials with the fire-
test-response characteristics indicated, as determined by testing identical products per 
test method indicated below by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction: 

1. Flame-Resistance Ratings:  Passes NFPA 701. 

D. 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. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver shades in factory packages, marked with manufacturer and product name, fire-
test-response characteristics, and location of installation using same designations 
indicated on Drawings and in a window treatment schedule. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and wet and 
dirty finish work in spaces, including painting, is complete and ambient temperature 
and humidity conditions are maintained at the levels indicated for Project when 
occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, 
verify dimensions of other construction by field measurements before fabrication and 
indicate measurements on Shop Drawings.  Allow clearances for operable glazed units' 
operation hardware throughout the entire operating range.  Notify Architect of 
discrepancies.  Coordinate fabrication schedule with construction progress to avoid 
delaying the Work. 

1.7 EXTRA MATERIALS (ATTIC STOCK) 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Rollers Shades:  Before installation begins, for each size, color, texture, and 
pattern indicated, full-size units equal to 5 percent of amount installed. 
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PART 2 - PRODUCTS 

2.1 SHADE SCHEDULE 

Location 
Room 
Name 

Window type  
See A913 

Qty of 
shades 

Manual or 
Motorized Valence  Pocket 

Shade 
cloth by 
Mecho 

First Floor        

103 Office Transaction window 2 Manual X  

No side 
tracks, 
Classic 

Blackout 
Light grey 

0702 

 Office 1F 3 Manual X  

EcoVeil, 
Silver Birch 

1769 

103B Conference 1D 2 Manual X  

EcoVeil, 
Silver Birch 

1769 

106 Recreation 1D 2 Manual X  

EcoVeil, 
Silver Birch 

1769 

 Recreation 1E 1 Manual X  

EcoVeil, 
Silver Birch 

1769 

112 Meeting 1X 1 Manual X  

EcoVeil, 
Silver Birch 

1769 

123 Fitness 1A 6 Manual X  

EcoVeil, 
Silver Birch 

1769 

        

Second Floor        

202 Multipurpose 2B 2 Manual  X 

EcoVeil, 
Silver Birch 

1769 

 Multipurpose 2B- Curved 6 Manual  X 

EcoVeil, 
Silver Birch 

1769 

 Multipurpose 2C 1 Manual  X 

EcoVeil, 
Silver Birch 

1769 

203 Multipurpose 2B 2 Manual  X 

EcoVeil, 
Silver Birch 

1769 

 Multipurpose 2C 1 Manual  X 

EcoVeil, 
Silver Birch 

1769 

212A Office 1X 1 Manual  X 

EcoVeil, 
Silver Birch 

1769 
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212B Conference 1X 1 Manual  X 

EcoVeil, 
Silver Birch 

1769 

        

 Gym/ Track 2H 10 East Motorized X  

EcoVeil 
1763 Grey 

 Gym/ Track 2F 10 North Motorized X  

EcoVeil 
1763 Grey 

 Gym/ Track 2H 10 West Motorized X  

EcoVeil 
1763 Grey 

 Gym/ Track 2E 2 Manual X  

EcoVeil 
1763 Grey 

 

2.2 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Draper Inc. 
2. Hunter Douglas Contract; Nysan Shading Systems. 
3. Lutron Electronics Co. 
4. MechoShade Systems, Inc. 

2.3 ROLLER SHADES 

A. Shadecloth: 100% polyester or PLA biopolymer fabric, PVC-free. 

1. Solar Control Type:  Provide transparent type shadecloth with percentage as 
acceptable to Architect. 

2. Black-Out Type: Provide black-out type shadecloth at selective locations as 
directed by Architect. 

3. Fire-Test-Response Characteristics:  Passes NFPA 701, with no chemical flame 
retardants. 

4. Building Product Disclosure and Optimization, Material Ingredients: Cradle to 
Cradle (C2C) Gold certification. 

5. Low-Emitting Materials: Provide adhesives and sealants in compliance with the 
requirements of the California Department of Public Health's "Standard Method 
for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

a. GreenGuard Gold certification. 

6. Bottom Hem: Straight. 
7. Colors: To be selected by Architect from manufacturer’s full range. 

B. Rollers:  Electrogalvanized or epoxy primed steel or extruded-aluminum tube of 
diameter and wall thickness required to support and fit internal components of 
operating system and the weight and width of shade band material without sagging; 
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designed to be easily removable from support brackets; with removable spline fitting 
integral channel in tube for attaching shade material.   

1. Direction of Roll:  Regular, from back of roller 

C. Mounting Brackets:  Galvanized or zinc-plated steel. 

D. Fascia:  L-shaped, formed-steel sheet or extruded aluminum; long edges returned or 
rolled; continuous panel concealing front and bottom of shade roller, brackets, and 
operating hardware and operators; length as indicated on Drawings removable design 
for access. 

E. Top/Back Cover:  L-shaped; material and finish to match fascia; combining with fascia 
and end caps to form a six-sided headbox enclosure sized to fit shade roller and 
operating hardware inside. 

F. Pocket-Style Headbox:  U-shaped, formed-steel sheet or extruded aluminum; long 
edges returned or rolled; with a bottom cover consisting of slot opening of minimum 
dimension to allow lowering and raising of shade and a removable or an openable, 
continuous metal access panel concealing shade roller, brackets, and operating 
hardware and operators within. 

G. Bottom Bar:  Steel or extruded aluminum.  Provide concealed, by pocket of shade 
material, internal-type bottom bar with concealed weight bar as required for smooth, 
properly balanced shade operation. 

H. Mounting:  As indicated on Drawings, mounting permitting easy removal and 
replacement without damaging roller shade or adjacent surfaces and finishes. 

I. Hold-Down Brackets and Hooks or Pins:  Manufacturer's standard for anchoring roller 
shade bottom in place and keeping shade band material taut. 

2.4 ROLLER SHADE FABRICATION 

A. Product Description:  Roller shade consisting of a roller, a means of supporting the 
roller, a flexible sheet or band of material carried by the roller, a means of attaching the 
material to the roller, a bottom bar, and an operating mechanism that lifts and lowers 
the shade. 

B. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials. 

1. Lifting Mechanism:  With permanently lubricated moving parts. 

C. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as 
follows, measured at 74 deg F: 

1. Shade Units Installed between (Inside) Jambs:  Edge of shade not more than 1/4 
inch from face of jamb.  Length equal to head to sill dimension of opening in 
which each shade is installed. 
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2. Shade Units Installed Outside Jambs:  Width and length as indicated, with 
terminations between shades of end-to-end installations at centerlines of mullion 
or other defined vertical separations between openings. 

D. Installation Brackets:  Designed for easy removal and reinstallation of shade, for 
supporting fascia, roller, and operating hardware and for hardware position and shade 
mounting method indicated. 

E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to shade hardware and adjoining construction; type designed for securing 
to supporting substrate; and supporting shades and accessories under conditions of 
normal use. 

F. Color-Coated Finish:  For metal components exposed to view, apply manufacturer's 
standard baked finish complying with manufacturer's written instructions for surface 
preparation including pretreatment, application, baking, and minimum dry film 
thickness. 

2.5 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch 
that stops shade movement when bead chain is released; permanently adjusted and 
lubricated. 

1. Bead Chains:  Manufacturer's standard. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 

2.6 MOTORIZED ROLLER SHADE OPERATORS 

A. General:  Provide factory-assembled motorized shade operation systems designed for 
lifting shades of type, size, weight, construction, use, and operation frequency 
indicated.  Provide operation systems of size and capacity and with features, 
characteristics, and accessories suitable for Project conditions and recommended by 
shade manufacturer, complete with electric motors and factory-prewired motor 
controls, remote-control stations, remote-control devices, power disconnect switches, 
enclosures protecting controls and all operating parts, and accessories required for 
reliable operation without malfunction.  Include wiring from motor controls to motors.  
Coordinate operator wiring requirements and electrical characteristics with the building 
electrical system. 

B. Comply with NFPA 70. 

C. Control Equipment:  Comply with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6 with 
NFPA 70, Class 2 control circuit, maximum 24-V ac or dc. 

D. Electric Motors:  UL-approved or -recognized, totally enclosed, insulated motor, 
complying with NEMA MG 1, with thermal-overload protection, brake, permanently 
lubricated bearings, and limit switches; sized by shade manufacturer to start and 
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operate size and weight of shade considering service factor or considering Project's 
service conditions without exceeding nameplate ratings. 

1. Service Factor:  According to NEMA MG 1, unless otherwise indicated. 
2. Motor Characteristics:  Single phase, 220 V, 60 Hz. 
3. Motor Mounting:  Within manufacturer's standard roller enclosure. 

E. Position of Motor and Electrical Connection:  Right side of roller, as determined by 
hand of user facing shade from inside, unless otherwise indicated on Drawings. 

F. Remote Controls:  Electric controls with NEMA ICS 6, Type 1 enclosure for recessed or 
flush mounting.  Provide the following devices for remote-control activation of shades: 

1. Control Stations:  Keyed, maintained-contact, three-position, switch-operated 
control station with open, close, and off functions.  Provide two keys per station. 

a. Color:  White.  

2. Group Control Stations:  Maintained-contact, three-position, rocker-style, wall 
switch-operated control station with open, close, and center off functions for 
single-switch group control. 

a. Color:  White 

3. Microprocessor Controls:  Electronic programmable means for setting, changing, 
and adjusting control features.  Provide unit isolated from voltage spikes and 
surges. 

G. Limit Switches:  Adjustable switches, interlocked with motor controls and set to 
automatically stop shade at fully raised and fully lowered positions. 

H. Operating Function:  Stop and hold shade at any position 

I. Operating Features:  Include the following: 

1. Group switching with integrated switch control; single face plate for multiple 
switch cut-outs. 

2. Capable of interface with audiovisual control system. 
3. Capable of accepting input from building automation control system. 
4. Override switch. 
5. Backup gear and crank operator for manual operation during power failures with 

detachable handle, length required to make operation convenient from floor level 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, other conditions 
affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 ROLLER SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to 
manufacturer's written instructions, and located so shade band is not closer than 2 
inches to interior face of glass.  Allow clearances for window operation hardware. 

B. Connections:  Connect motorized operators to building electrical system. 

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from 
binding or malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller shade surfaces after installation, according to manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure that roller shades are without damage or 
deterioration at time of Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner’s maintenance 
personnel to adjust, operate, and maintain roller shades.  Refer to Division 01 Sections 
for contract closeout procedures. 

END OF SECTION 
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SECTION 123216 - MANUFACTURED PLASTIC-LAMINATE-CLAD CASEWORK 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Plastic-Laminate-Faced Wood Casework. 
2. Casework hardware. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 061000 - ROUGH CARPENTRY: Wood blocking for anchoring 
casework. 

2. Section 064020 - INTERIOR ARCHITECTURAL WOODWORK for countertops. 
3. Section 079200 - JOINT SEALANTS:  Sealing joints between casework and 

adjacent walls, floors, and ceilings. 
4. Section 092110 - GYPSUM BOARD ASSEMBLIES: Reinforcement in metal 

framed partitions for anchoring casework. 
5. Section 096510 - RESILIENT FLOORING AND ACCESSORIES: Resilient base 

applied to casework. 

1.3 SUBMITTALS 

A. Product Data:  Provide component dimensions, configurations, construction details, 
joint details, and attachments, utility and service requirements and locations. 

B. Shop Drawings:  Indicate casework locations, large scale plans, elevations, cross 
sections, rough-in and anchor placement dimensions and tolerances, clearances 
required. 

C. Samples:  Submit two samples, minimum size 12 x 12 inch of each color of base 
plastic laminate, or other finish. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company regularly engaged in design and manufacture of products 
specified in this section and scope of work similar to requirements of this project. 
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B. Installer: Company that has successfully completed projects of the type and scope 
similar to the requirements of this project. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept casework on site.  Inspect on arrival for damage. 

B. Coordinate size of access and route to place of installation. 

C. Protect finished surfaces during handling and installation with protective covering of 
polyethylene film or other suitable material. 

1.6 SITE CONDITIONS 

A. Do not deliver or install the casework until concrete, masonry, and drywall/plaster work 
is dry; ambient relative humidity is maintained between 25 - 55 percent prior to delivery 
and throughout the life of installation; and the temperature is controlled above 55°F. 

B. Casework shall not be stored or installed in non-climate controlled conditions. 

C. If ambient conditions are not met at the time of requested delivery, the general 
contractor or owner must provide a letter releasing manufacturer from any liability and 
responsibility from any warranty or damage resulting from not complying with required 
ambient conditions. 

1.7 WARRANTY 

A. Casework: Provide Limited Lifetime Warranty for defective material and workmanship 
for the life of the product. 

B. Solid Surfacing: Provide a 12 year warranty to the original owner against defective 
material and workmanship. 

PART 2 - PRODUCTS 

2.1 CASEWORK, GENERAL 

A. Basis of Design:  As indicated on TMI Casework schedule. 

B. Design Criteria: Modular plastic-laminate clad casework and components, with each 
individual cabinet an interchangeable, integral part of assembly making up required 
casework units. 

1. Each module to be rigid and dependent on no other component part of complete 
assembly for its rigidity. 

C. Quality Standards: Comply with quality standards indicated, unless otherwise 
indicated. 
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1. ANSI/BIFMA x5.6 Panel Systems. 
2. ANSI/BIFMA x5.9 Storage Systems. 
3. Architectural Woodwork Standards. 

D. Certified Wood: 

1. FSC Mixed Credit, FSC STD-01-001. 
2. FSC STD-40-004, Chain-of Custody Certification. 

E. Indoor Air Quality:  

1. Compliant with ANSI/BIFMA e3, Level 1 Indoor. 
2. Certified to SCS-EC10.2, Indoor Advantage Gold. 

F. Product Designations: Drawings indicate sizes, configurations, and finish materials of 
manufactured plastic-laminate-clad cabinets by referencing designated manufacturer's 
catalog numbers. 

2.2 CASEWORK 

A. Grain Direction for High Pressure Decorative Laminate (HPDL): Manufacturer's 
standard. 

B. Components. 

1. Core: Particleboard 

a. Meet or exceed all requirements of ANSI A208.1-2016. 

2. Laminate: HPDL, colors and patterns as indicated by manufacturer's 
designations. 

3. Edge Banding: Unless otherwise indicated, provide specified edge banding on all 
exposed edges. 

a. Edge Banding on Doors and Drawers: 3 mm. 
b. Edge Banding on Panels: 1 mm. 

C. Sealant For Use in Casework Construction:  Manufacturer's recommended type. 

2.3 COLORS AND FINISHES 

A. HPDL Colors, Patterns, and Finishes: As selected by Architect from casework 
manufacturer's full range. 

B. Edgebanding Color: Casework manufacturer's standard color. 

C. Cabinet Interior, Enclosed Storage: White. 
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2.4 HARDWARE 

A. Hardware:  Manufacturer's standard, commercial-quality, heavy-duty, complying with 
requirements indicated for each type. 

B. Hinges: 

1. Adjustable, Soft-Closing Euro-Style: 

a. Grade 2 per BHMA A156.9. 
b. Door Swing: 110 degrees. 
c. Basis of Design: BLUM; 71B3580. 

C. Drawer Slides: 

1. Full Extension, Self-closing, side mount, ball bearing. 

a. Grade 1 HD-150 per ANSI A156.9 BHMA. 
b. Load Rating: 150 lb. 
c. Basis of Design: Knapp & Vogt; 8600 Series 

D. Door and Drawer Pulls: 

1. Pull Locations: Shown on Drawings. 
2. Basis of Design: To be selected by Architect. 
3. Hidden Pulls: Finish to match other hardware. 

E. Locks: 

1. Lock Locations: Selected cabinets shown on Drawings. 
2. Lock Type: 

a. Keyed Lock: All locks keyed alike. Lock core removable permitting change 
of locks. 

b. Inactive door of base and wall cabinets secured by using an elbow catch. 

F. Cabinet Mounting Brackets: 

1. Mounting Brackets and Covers for Base Cabinets: 

a. Basis of Design: Camar S.p.A.; 807. 
b. Mounted in cabinet side panel. 

2. Mounting Brackets and Covers for Cantilevers and End Panels: 

a. Basis of Design: Camar S.p.A.; 821. 
b. Mounted in cabinet side panel. 

G. Cabinet Mounting Rail: For supporting wall-hung cabinets and tethering floor-supported 
cabinets. 
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1. Attached to drywall or Steelcase V.I.A. 
2. Standard Length: 96 inches. 
3. Material: Clear anodized aluminum 6063-T6. 

2.5 FABRICATION - GENERAL 

A. Cabinet Box Core: Particleboard 

1. Meet or exceed all requirements of ANSI A208.1-2016.    

B. Cabinet Construction: Wet glue and doweled case clamp construction.  

1. Bottoms and ends of cabinets, and tops of wall cabinets and tall cabinets: 3/4 
inch thick particleboard. 

2. Shelves: 3/4 inch particleboard up to 36 inches, 1 inch particleboard over 36 
inches. 

3. Backs: 1/4 inch MDF. 
4. Drawer Fronts: 3/4 inch particleboard. 
5. Drawer Bodies: 

a. Sides, Fronts, and Backs: 3/4 inch particleboard. 
b. Bottoms: 1/4 inch particleboard. 

6. Doors: 3/4 inch particleboard. 
7. Cover Panels: 1/2 inch MDF. 
8. Light Valance: 3/4 inch particleboard. 
9. Base Trim: 3/4 inch MR10 particleboard. 
10. End Panels, Cantilevers, and Garage Units: 1-1/8 inch MR10 particleboard. 

C. Cabinet finished interior options: Finished at All 

D. Slope Fascia: 

1. Slope tops 20 degrees and construct of same material as cabinets. 

E. Vertical Fascia: Same material as cabinets. 

F. Base Trim: 

1. Unless casework is built-in, provide fully enclosed toe space, 4 inches high. 
Provide adjustable levelers with 2 inch range for uneven floor conditions. 

G. Filler Strips: 

1. Provide as needed to close spaces between cabinets and walls, ceilings, and 
indicated equipment. Fabricate from same material and with same finish as 
cabinets. 

H. Cover Panels: Provide cover panels where required at exposed ends of cabinet 
configurations. 
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I. Mounting Boards: 3/4 inch thick particleboard core with same finish as cabinets. 
Provide where required for mounting wall-hung accessories. 

J. Sink Cabinets: Where required, provide sloped front sink cabinets for ADA compliance. 

K. Doors: Where required, provide doors with openings as indicated. Configure inside of 
cabinet to accept dispensers. 

L. Drawer Boxes: Full-height sides and back on all drawer boxes. 

M. Work Surface Supports: Provide where required. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify adequacy of support framing and anchors. 

B. Verify that service connections are correctly located and of proper characteristics. 

3.2 INSTALLATION 

A. Install casework, components and accessories in accordance with manufacturer's 
instructions. 

B. Wall-Mount Rails: Cut cabinet support rail to length and fasten to partition framing, 
wood blocking, or reinforcements in partitions. 

C. Attach cabinet mounting brackets to cabinet support rail and secure cabinet to the wall. 
Cover mounting brackets with decorative covers provided. 

D. Set casework items plumb and square, securely anchored to building structure. 

E. Scribe to abutting surfaces and align adjoining components.  Apply matching filler 
pieces where casework abuts dissimilar construction. 

F. Install hardware uniformly and precisely.  

3.3 ADJUSTING 

A. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to 
function smoothly. 

3.4 CLEANING AND PROTECTION 

A. Clean exposed surfaces using methods recommended by manufacturer which will not 
damage finish. 

B. Protect casework against damage until accepted. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 
 

MANUFACTURED PLASTIC-LAMINATE-CLAD CASEWORK 
123216 - 7 

C. Restore damaged components and finishes as necessary so no evidence remains of 
corrected work. 

END OF SECTION 
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SECTION 124810 - ENTRANCE FLOOR MATS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Surface mounted carpet-type matting. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For each type of product indicated. 

1. Floor Mat:  12-inch- square sections of floor mat. 

C. Maintenance Data:  For floor mats to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain floor mats through one source from a single manufacturer. 

B. Accessibility Requirements: Provide installed floor mats that comply with Section 4.5 in 
the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)” 
and the Massachusetts Architectural Access Board. 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Indicate measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 FLOOR MATS 

A. Entrance Mat Tiles:   

1. Basis of Design: WOM: Mohawk , Tuff Stuff 11, Step in Style 11 Color.  
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2. Material:  100% solution-dyed UV stabilized polypropylene fibers with post-
consumer recycled content. 

3. Size:  11-9/16 inches square nominal, 3/8 inch thick. 
4. Installation Pattern:  Quarter-turn tiles (parquet pattern). 
5. Color:  955 Cobalt. 
6. Warranty:  Manufacturer's standard limited 3 year warranty. 

B. Adhesives: Manufacturer's recommended water-resistant, mildew-resistant, 
nonstaining, pressure-sensitive type to suit products and subfloor conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrate for compliance with requirements for proper installation of floor 
mats.  Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install mats in accordance with manufacturer's recommendations, approved submittals, 
and in proper relationship with adjacent construction.  Coordinate top of mat surfaces 
with bottom of doors that swing across mats to provide clearance between door and 
mat. 

3.3 PROTECTION 

A. Defer installation of floor mats until Project is near Substantial Completion. 

END OF SECTION 
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SECTION 126610 - TELESCOPING STANDS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Motorized and manual wall-attached telescoping stands. 

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Division 26 - ELECTRICAL for electrical service for motor operators, controls, 
and other powered devices for motorized gymnasium dividers. 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for telescoping stands. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Include structural analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

2. Include wiring diagrams for electrically operated units. 

C. Samples for Initial Selection:  For each type of exposed finish required. 

D. Samples for Verification:  For each type of exposed finish required, prepared on 
Samples of size indicated below. 

1. Decking:  3-inch- square samples of finished material. 
2. Metal Components:  3-inch- square sample of each color and finish indicated. 
3. Seating:  3-inch- square sample of each seating material, color, and finish 

indicated. 

E. Qualification Data:  For Installer. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

 

TELESCOPING STANDS 
126610 - 2 

F. Operation and Maintenance Data:  For telescoping stands to include in emergency, 
operation, and maintenance manuals. 

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. Manufacturer's Engineering Responsibility:  Preparation of data for telescoping stands, 
including Shop Drawings, and comprehensive engineering analysis by a qualified 
professional engineer. 

C. Safety Standard:  Provide telescoping stands that comply with requirements in  
NFPA 102. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1 "Structural 
Welding Code - Steel" and AWS D1.3 "Structural Welding Code - Sheet Steel." 

E. 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. 

F. Accessibility Requirements:  Provide telescoping stands that comply with requirements 
in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)" 
and local accessibility standards. 

G. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Management and Coordination." 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls, columns, and other construction 
that will interface with telescoping stands by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not limited to, 
the following: 

1. Interkal LLC. 
2. Irwin Seating Company. 
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2.2 MATERIALS 

A. Wood: 

1. Lumber:  Kiln-dried, surfaced four sides; southern pine complying with SPIB's 
"Standard Grading Rules for Southern Pine Lumber" for C&Btr Finish (C and 
better) grade-of-finish requirements. 

2. Plywood:  APA grade trademarked, DOC PS 1. 

B. Steel: 

1. Structural Steel Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 coating designation. 
3. Uncoated Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold-rolled 

commercial steel), or ASTM A 1011/A 1011M, Designation CS (hot-rolled 
commercial steel). 

4. Tubing:  ASTM A 500, cold formed; ASTM A 501, hot formed; or ASTM A 513, 
mechanical. 

C. Extruded Aluminum:  ASTM B 221, alloy as standard for manufacturer. 

D. Polyethylene Plastic:  High-density polyethylene; molded, color-pigmented, textured, 
impact-resistant, structural formulation. 

2.3 TELESCOPING STANDS 

A. Description:  Operable systems of multiple-tiered seating on interconnected folding 
platforms that close, without being dismantled, into a nested stack for storing or 
moving.  Stand units permit opening and closing of adjacent rows, allow individual and 
collective rows to be locked open for use, and close with vertical faces of upper skirts 
on the same vertical plane. 

B. Wall-Attached Telescoping Stands:  Rear of understructure permanently attaches to 
wall construction. 

1. Basis of Design: Irwin Seating Company; VersaTract Telescopic. 
2. Operation: Automatic, power assisted by portable, manually guided, electrically 

powered unit. 

a. Limit Switches:  Automatically stop integral power system when telescoping 
stands reach fully opened or closed positions. 

b. Motion Monitor:  Flashing light with self-contained warning horn, rated at 85 
decibels (dB) at 10 feet, mounted under telescoping seating for audio and 
visual warning during integral power operation. 

c. Transformer:  As required to coordinate current characteristics of motor 
and control station with building electrical system. 

C. Row Spacing:  22 inches. 
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D. Row Rise:  10 inches. 

E. Bench Seats and Skirts: 

1. Motorized Telescoping Bleachers Material: 3/4 inch minimum kiln dried, maple. 

a. Finish: UV cured, water based polyurethane with clear gloss coat. 

2. Manual Telescoping Bleachers Material:  Molded polyethylene plastic with 
contour seat surface and end caps. 

a. Colors:  As selected by Architect from manufacturer's standard. 

3. Bench Height:  Not less than 16 inches or more than 18 inches. 
4. Bench Depth:  10 inches. 

F. Wheelchair-Accessible Seating:  Locate cutouts to provide wheelchair-accessible 
seating at locations indicated on Drawings. 

1. Equip tiers adjacent to wheelchair-accessible seating with front rails as required 
by referenced safety standard. 

2. Equip cutouts with full-width front closure panels that match decking construction 
and finish and that extend from underside of tiers adjacent to cutouts to 1-1/2 
inches from finished floor. 

G. Deck:  Plywood. 

1. Finish:  Manufacturer's standard finish. 

H. Risers:  Steel sheet with manufacturer's standard rust-inhibiting coating or hot-dip 
galvanized finish. 

I. Rails:  Structural steel or extruded aluminum, finished with manufacturer's standard 
powder coat system. 

1. Color:  Black. 

J. Understructure:  Structural steel. 

1. Finish:  Manufacturer's standard rust-inhibiting finish. 
2. Color:  Manufacturer's standard. 

K. Support Column Wheels:  Nonmarring, soft, rubber-face wheel assembly under each 
support column. 

1. Include wheels of size, number, and design required to support stands and 
operate smoothly without damaging the flooring surface, but not less than four 
per column or less than 3-1/2 inches in diameter and 1 inch wide. 
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L. Aisle Closures:  Manufacturer's standard that produce flush vertical face at aisles when 
system is stored. 

M. Fasteners:  Vibration proof, in manufacturer's standard size and material. 

N. Accessories: 

1. Slip-resistant, abrasive tread surfaces at vertical aisles. 
2. Intermediate aisle steps, fully enclosed, at each vertical aisle. 
3. Transitional top step, fully enclosed, at each vertical aisle where last row of 

telescoping stands is adjacent to a cross aisle. 
4. Removable front steps, fully enclosed, at each vertical aisle, that engage with 

front row to prevent accidental separation or movement and are equipped with a 
minimum of four skid-resistant feet. 

5. Folding, nonremovable mid-aisle handrails located at centerline of each vertical 
aisle with seating on both sides. 

6. End rails (guards) that are telescoping and self-storing. 
7. Back rails (guards) along rear of units where required by referenced safety 

standard. 
8. Front rails (guards) along front of units where required by referenced safety 

standard. 
9. Removable, programming-support front rails to allow seating in upper rows while 

lower rows remain in the stored position. 
10. Rear fillers including supports for closing openings between top row and rear wall 

of adjoining construction. 
11. Gap fillers for closing openings between stand units or between stand units and 

adjoining construction. 
12. End panels covering exposed ends of stands in stored position. 

2.4 FABRICATION 

A. Fabricate understructure from structural steel members in size, spacing, and form 
required to support design loads specified in referenced safety standard. 

B. Weld understructure to comply with applicable AWS standards. 

C. Round corners and edges of components and exposed fasteners to reduce snagging 
and pinching hazards. 

D. Form exposed sheet metal with flat, flush surfaces, level and true in line, and without 
cracking and grain separation. 

E. Seating Supports:  Fabricate supports to withstand, without damage to components, 
the forces imposed by use of stands without failure or other conditions that might 
impair the usefulness of seating units. 

1. Cantilever bench seat supports to produce toe space uninterrupted by vertical 
bracing. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where telescoping stands are to be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install telescoping stands to comply with referenced safety standard and 
manufacturer's written instructions. 

3.3 ADJUSTING AND CLEANING 

A. On completion of installation, lubricate, test, and adjust each telescoping stand unit so 
that it operates according to manufacturer's written operating instructions. 

B. Clean installed telescoping stands on exposed and semiexposed surfaces.  Touch up 
shop-applied finishes or replace components as required to restore damaged or soiled 
areas. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain telescoping stands.  Refer to Division 01. 

END OF SECTION 
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SECTION 142100 - ELECTRIC TRACTION ELEVATORS 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Machine-room-less electric traction passenger elevators.  

B. Related Work: The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 051200 - STRUCTURAL STEEL FRAMING for the hoist beams, 
attachment plates, angle brackets, and other preparation of structural steel for 
fastening guide-rail brackets. 

2. Section 055000 - METAL FABRICATIONS for miscellaneous framing and 
supports for hoisting machines, and for elevator door sills, cants in hoistways 
made from sheet steel, and elevator pit ladders. 

3. Division 09 - FINISHES for floor finish requirements. 
4. Division 26 - ELECTRICAL for telephone service to elevators. 
5. Division 26 - ELECTRICAL for electrical service for elevators to and including 

disconnect switches at machine room door and telephone wiring to elevator. 

1.3 DEFINITIONS 

A. Definitions in ASME A17.1 apply to work of this Section. 

B. Defective Elevator Work:  Operation or control system failures; performances below 
specified ratings; excessive wear; unusual deterioration or aging of materials or 
finishes; unsafe conditions; the need for excessive maintenance; abnormal noise or 
vibration; and similar unusual, unexpected, and unsatisfactory conditions. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include capacities, sizes, performances, operations, safety features, finishes, and 
similar information.  Include product data for the following: 

2. Car enclosures and hoistway entrances. 
3. Operation, control, and signal systems. 
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B. Shop Drawings:  Show plans, elevations, sections, and large-scale details indicating 
service at each landing, equipment layout, coordination with building structure, 
relationships with other construction, and locations of equipment and signals.  Include 
large-scale layout of car control station and standby power operation control panel.  
Indicate variations from specified requirements, maximum dynamic and static loads 
imposed on building structure at points of support, and maximum and average power 
demands. 

C. Samples for Verification:  For exposed finishes of cars, hoistway doors and frames, 
and signal equipment; 3-inch-square Samples of sheet materials; and 4-inch lengths of 
running trim members. 

D. Manufacturer Certificates:  Signed by elevator manufacturer certifying that hoistway, 
pit, and machine room layout and dimensions, as shown on Drawings, and electrical 
service, as shown and specified, are adequate for elevator system being provided. 

E. Qualification Data:  For Installer. 

F. Operation and Maintenance Data:  For elevators to include in emergency, operation, 
and maintenance manuals. 

G. Inspection and Acceptance Certificates and Operating Permits:  As required by 
authorities having jurisdiction for normal, unrestricted elevator use. 

H. Warranty:  Special warranty specified in this Section. 

I. Continuing Maintenance Proposal:  Service agreement specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Elevator manufacturer or manufacturer's authorized 
representative who is trained and approved for installation of units required for this 
Project. 

B. Source Limitations:  Obtain elevators through one source from a single manufacturer. 

1. Provide major elevator components, including driving machines, controllers, 
signal fixtures, door operators, car frames, cabs, and entrances, manufactured 
by a single manufacturer. 

C. Regulatory Requirements:  Comply with ASME A17.1. 

D. Accessibility Requirements:  Comply with Section 4.10 in the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA). 

E. Fire-Rated Hoistway Entrance Assemblies:  Door and frame assemblies complying 
with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction, for fire-protection ratings indicated, based on testing 
at as close to neutral pressure as possible according to NFPA 252. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle materials, components, and equipment in manufacturer's 
protective packaging. 

B. Store materials, components, and equipment off of ground, under cover, and in a dry 
location.  Handle according to manufacturer's written recommendations to prevent 
damage, deterioration, or soiling. 

1.7 COORDINATION 

A. Coordinate installation of sleeves, block outs, and items that are embedded in concrete 
or masonry for elevator equipment.  Furnish templates and installation instructions and 
deliver to Project site in time for installation. 

B. Coordinate sequence of elevator installation with other work to avoid delaying the 
Work. 

C. Coordinate locations and dimensions of other work relating to traction elevators 
including pit ladders, sumps, and floor drains in pits; entrance subsills; and electrical 
service, electrical outlets, lights, and switches in pits and machine rooms. 

1.8 WARRANTY 

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair, restore, or replace defective elevator work within specified warranty 
period. 

1. Warranty Period:  One year from date of Substantial Completion. 

1.9 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, provide one year's 
full maintenance service by skilled employees of elevator Installer.  Include monthly 
preventive maintenance, repair or replacement of worn or defective components, 
lubrication, cleaning, and adjusting as required for proper elevator operation at rated 
speed and capacity.  Provide parts and supplies same as those used in the 
manufacture and installation of original equipment. 

1. Include 24-hour-per-day, 7-day-per-week emergency callback service. 

B. Continuing Maintenance Proposal:  Provide a continuing maintenance proposal from 
Installer to Owner, in the form of a standard one-year maintenance agreement, starting 
on date initial maintenance service is concluded.  State services, obligations, 
conditions, and terms for agreement period and for future renewal options. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering electric traction elevators that may be incorporated into the Work include, but 
are not limited to, the following: 

1. KONE Inc.; MonoSpace 500 Dx. 
2. Basis of Design: Otis Elevator Co.; Gen3; Core. 
3. TK Elevator; evolution 200. 

2.2 PASSENGER ELEVATORS 

A. Elevator No.: 1 

1. Type:  Machine-room-less (MRL), gearless traction. 
2. Rated Load:  3500 lb. 
3. Rated Speed:  150 fpm. 
4. Operation System:  [Selective collective automatic operation] [Group automatic 

operation, two-car group] [Group automatic operation]. 
5. Auxiliary Operations: 

a. Standby power operation. 
b. Standby powered lowering. 
c. Battery-powered lowering. 
d. Independent service. 
e. Loaded-car bypass. 
f. Automatic dispatching of loaded car. 
g. Nuisance call cancel. 

6. Car Enclosures:  As follows: 

a. Inside Width:  As indicated on the Drawings. 
b. Inside Depth:  As indicated on the Drawings. 
c. Inside Height: As indicated on the Drawings. 
d. Front Walls:  Plastic laminate with integral car door frames. 
e. Car Fixtures:  Satin stainless steel. 
f. Side and Rear Wall Panels:  Plastic laminate. 
g. Reveals:  Satin stainless steel. 
h. Door Faces (Interior):  Satin stainless steel. 
i. Door Sills:  Aluminum. 
j. Ceiling:  Satin stainless steel, with recessed LED lights. 
k. Handrails:  Satin stainless steel, at side and rear walls. 
l. Floor prepared to receive luxury vinyl tile flooring specified in Section 

096510 - RESILIENT FLOORING AND ACCESSORIES. 

7. Hoistway Entrances:  As follows: 

a. Width: As indicated on the Drawings 
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b. Height: As indicated on the Drawings. 
c. Type:  [Single-speed side sliding] [Two-speed side sliding]. 
d. Frames:  Satin stainless steel. 
e. Doors:  Satin stainless steel. 
f. Sills:  Aluminum. 

8. Hall Fixtures:  Satin stainless steel. 
9. Additional Requirements:  As follows: 

a. Provide inspection certificate in each car, mounted under acrylic cover with 
satin stainless-steel frame. 

b. Provide protective blanket hooks in all cars and two complete sets of full-
height blankets. 

10. Building Product Disclosure and Optimization, Environmental Product 
Declarations (EPD): Type III EPD. 

2.3 SYSTEMS AND COMPONENTS 

A. General:  Provide manufacturer's standard elevator systems.  Where components are 
not otherwise indicated, provide standard components published by manufacturer as 
included in standard preengineered elevator systems and as required for complete 
system. 

B. Elevator Machines:  Provide variable-voltage, variable-frequency, ac-type or variable-
voltage, dc-type hoisting machines.  Provide solid-state power converters. 

1. Provide regenerative or nonregenerative system. 
2. Limit total harmonic distortion of regenerated power to 5 percent per IEEE 519. 
3. Provide means for absorbing regenerated power when elevator system is 

operating on standby power. 
4. Provide line filters or chokes to prevent electrical peaks or spikes from feeding 

back into building power system. 

C. Fluid for Oil Buffers:  If oil buffers are used, use only fire-resistant hydraulic fluid 
containing antioxidant, anticorrosive, antifoaming, and metal-passivating additives. 

1. Available Product:  Subject to compliance with requirements, a product that may 
be incorporated into the Work includes, but is not limited to, "Hydro Safe (FR)" by 
Hydro Safe Oil Division, Inc. 

D. Inserts:  Furnish required concrete and masonry inserts and similar anchorage devices 
for installing guide rails, machinery, and other components of elevator work where 
installation of devices is specified in another Section. 

E. Machine Beams:  Provide framing to support elevator hoisting machine and deflector 
sheaves from the building structure.  Comply with Division 05 Section "Metal 
Fabrications" for materials and fabrication. 

F. Car Frame and Platform:  Welded steel units. 
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G. Guides:  Provide roller guides or polymer-coated, nonlubricated sliding guides at top 
and bottom of car and counterweight frames. 

2.4 OPERATION SYSTEMS 

A. General:  Provide manufacturer's standard microprocessor operation system for each 
elevator as required to provide type of operation system indicated. 

B. Single-Car Auxiliary Operations:  In addition to primary operation system features, 
provide the following operational features for elevators where indicated: 

1. Standby Power Operation:  On activation of standby power, car is returned to a 
designated floor and parked with doors open.  Car can be manually put in service 
on standby power, either for return operation or for regular operation, by switches 
in control panel located at main lobby.  Manual operation causes automatic 
operation to cease. 

2. Nuisance Call Cancel:  When car calls exceed a preset number while car load is 
less than a predetermined weight, all car calls are canceled.  Preset number of 
calls and predetermined weight can be adjusted. 

C. Group Auxiliary Operations:  In addition to primary operation system features, provide 
the following operational features for elevators and elevator groups where indicated: 

1. Standby Power Operation:  On activation of standby power, cars are returned to 
a designated floor and parked with doors open.  Only one car is moved upward 
at a time, with priority given to loaded cars.  If a car cannot be returned after two 
attempts, it is removed from the system.  When all cars have been returned or 
removed from the system, one car is automatically placed in service.  If car 
selected for service cannot operate within 60 seconds, the system removes car 
from service and places another car in service.  Cars can be manually put in 
service on standby power, either for return operation or for regular operation, by 
switches in control panel located at main lobby.  Manual operation causes 
automatic operation to cease. 

2. Nuisance Call Cancel:  When car calls exceed a preset number while car load is 
less than a predetermined weight, all car calls are canceled.  Preset number of 
calls and predetermined weight can be adjusted. 

3. Priority Service:  Service is initiated by a keyswitch at designated floors.  One 
elevator is removed from group operation and directed to the floor where service 
was initiated.  On arriving at the floor, elevator opens its doors and parks and a 
lighted sign directs passengers to exit elevator.  Car is placed in operation by 
selecting a floor and pressing door close button or by operating keyswitch to put 
car in independent service.  After responding to floor selected or being removed 
from independent service, car is returned to group operation.  If car is not placed 
in operation within a preset time after being called, it is returned to group 
operation. 

4. Independent Service:  Keyswitch in car control station removes car from group 
operation and allows it to respond only to car calls.  Key cannot be removed from 
keyswitch when car is in independent service.  When in independent service, 
doors close only in response to door close button. 
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5. Loaded-Car Bypass:  When car load exceeds 80 percent of rated capacity, car 
will respond only to car calls, not to hall calls. 

D. Security Features:  Provide the following security features, where indicated.  Security 
features shall not affect emergency firefighters' service. 

1. Card-Reader Operation:  System uses card readers at car control stations to 
authorize calls.  Security system determines which landings and at what times 
calls require authorization by card reader.  Provide required conductors in 
traveling cable and panel in machine room for interconnecting card readers, 
other security access system equipment, and elevator controllers.  Provide 
stripe-swipe card reader integral with each car control station. 

2. Keyswitch Operation:  Push buttons are activated and deactivated by security 
keyswitches at car control stations.  Key is removable only in deactivated 
position.  

3. Car-to-Lobby Feature:  Feature, activated by keyswitch at main lobby, that 
causes car to return immediately to lobby and open doors for inspection.  On 
deactivation by keyswitch, calls registered before keyswitch activation are 
completed and normal operation is resumed.  

2.5 DOOR REOPENING DEVICES 

A. Infrared Array:  Provide door reopening devices with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance.  
Interruption of one or more of the light beams shall cause doors to stop and reopen. 

2.6 FINISH MATERIALS 

A. General:  Provide the following materials for exposed parts of elevator car enclosures, 
car doors, hoistway entrance doors and frames, and signal equipment as indicated. 

B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, commercial steel, Type B, exposed, 
matte finish. 

C. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, commercial steel, Type B, pickled. 

D. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, satin (No. 4) finish. 

1. Textured Stainless-Steel Sheet:  Product with embossed texture rolled into 
exposed surface. 

E. Stainless-Steel Tubing:  ASTM A 554, Grade MT 304, satin (No. 4) finish. 

F. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063. 

G. Nickel Silver Extrusions:  ASTM B 151/B 151M, Alloy UNS No. C74500 or No. C77600. 

H. Plastic Laminate:  High-pressure type complying with NEMA LD 3, Type HGS for flat 
applications. 
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2.7 CAR ENCLOSURES 

A. General:  Provide enameled-steel car enclosures to receive removable wall panels, 
with removable car roof, access doors, power door operators, and ventilation. 

1. Provide standard railings complying with ASME A17.1 on car tops where 
required by ASME A17.1. 

2. Provide finished car including materials and finishes specified below. 

B. Materials and Finishes:  Provide manufacturer's standards, but not less than the 
following: 

1. Subfloor:  Underlayment grade, exterior plywood, 5/8-inch nominal thickness. 
2. Fabricate car with recesses and cutouts for signal equipment. 
3. Fabricate car door frame integrally with front wall of car. 
4. Stainless-Steel Doors:  Flush, hollow-metal construction; fabricated from 

stainless-steel sheet. 
5. Sight Guards:  Provide sight guards on car doors. 
6. Sills:  Extruded nickel silver, with grooved surface, 1/4 inch thick. 
7. Handrails:  Manufacturer's standard handrails meeting code requirements, of 

shape, metal, and finish indicated. 

2.8 HOISTWAY ENTRANCES 

A. General:  Provide manufacturer's standard horizontal-sliding, door-and-frame hoistway 
entrances complete with track systems, hardware, sills, and accessories.  Provide 
frame size and profile to coordinate with hoistway wall construction. 

1. Where gypsum board wall construction is indicated, provide self-supporting 
frames with reinforced head sections. 

B. Materials and Fabrication:  Provide manufacturer's standards, but not less than the 
following: 

1. Stainless-Steel Frames:  Formed from stainless-steel sheet. 
2. Sight Guards:  Provide sight guards on doors matching door edges. 
3. Sills:  Extruded metal, with grooved surface, 1/4 inch thick. 
4. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107. 

2.9 SIGNAL EQUIPMENT 

A. General:  Provide hall-call and car-call buttons that light when activated and remain lit 
until call has been fulfilled.  Fabricate lighted elements with long-life incandescent 
lamps and acrylic or other permanent, nonyellowing translucent plastic diffusers or 
LEDs.  

B. Car Control Stations:  Provide manufacturer's standard recessed car control stations.  
Mount in return panel adjacent to car door, unless otherwise indicated. Provide ADA 
compliant buttons with braille. 
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C. Emergency Communication System:  Provide system that complies with ASME A17.1 
and the U.S. Architectural & Transportation Barriers Compliance Board's "Americans 
with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities 
(ADAAG)."  On activation, system dials preprogrammed number of monitoring station 
and identifies elevator location to monitoring station.  System provides two-way voice 
communication without using a handset and provides visible signals that indicate when 
system has been activated and when monitoring station has responded.  System is 
contained in flush-mounted cabinet, with identification, instructions for use, and battery 
backup power supply. 

D. Firefighters' Two-Way Telephone Communication Service:  Provide flush-mounted 
cabinet in each car and required conductors in traveling cable for firefighters' two-way 
telephone communication service specified in Division 26 - ELECTRICAL. 

E. Car Position Indicator:  Provide illuminated, digital-type car position indicator, located 
above car door or above car control station.  Also provide audible signal to indicate to 
passengers that car is either stopping at or passing each of the floors served. 

1. Include travel direction arrows if not provided in car control station. 

F. Hall Push-Button Stations:  Provide one hall push-button station at second floor for 
each single elevator or group of elevators, but not less than one station for each four 
elevators in a group. Provide ADA compliant buttons with braille. 

G. Corridor Call Station Pictograph Signs:  Provide signs matching hall push-button 
stations, with text and graphics as required by authorities having jurisdiction, indicating 
that in case of fire elevators are out of service and exits should be used instead.  
Provide one sign at each hall push-button station, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elevator areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.  Examine hoistways, 
hoistway openings, pits, and machine rooms as constructed; verify critical dimensions; 
and examine supporting structure and other conditions under which elevator work is to 
be installed. 

1. For the record, prepare a written report, endorsed by Installer, listing dimensional 
discrepancies and conditions detrimental to performance or indicating that 
dimensions and conditions were found to be satisfactory. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions. 
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B. Welded Construction:  Provide welded connections for installing elevator work where 
bolted connections are not required for subsequent removal or for normal operation, 
adjustment, inspection, maintenance, and replacement of worn parts.  Comply with 
AWS standards for workmanship and for qualifications of welding operators. 

C. Sound Isolation:  Mount rotating and vibrating equipment on vibration-isolating mounts 
designed to minimize transmission of vibrations to structure and thereby minimize 
structure-borne noise from elevator system. 

D. Lubricate operating parts of systems, including ropes, as recommended by 
manufacturers. 

E. Alignment:  Coordinate installation of hoistway entrances with installation of elevator 
guide rails for accurate alignment of entrances with car.  Where possible, delay final 
adjustment of sills and doors until car is operable in shaft.  Reduce clearances to 
minimum, safe, workable dimension at each landing. 

F. Leveling Tolerance:  1/8 inch, up or down, regardless of load and direction of travel. 

G. Set sills flush with finished floor surface at landing.  Fill space under sill solidly with 
nonshrink, nonmetallic grout. 

H. Locate hall signal equipment for elevators as follows, unless otherwise indicated: 

1. For groups of elevators, locate hall push-button stations between two elevators at 
center of group or at location most convenient for approaching passengers. 

3.3 FIELD QUALITY CONTROL 

A. Acceptance Testing:  On completion of elevator installation and before permitting use 
(either temporary or permanent) of elevators, perform acceptance tests as required 
and recommended by ASME A17.1 and by governing regulations and agencies. 

B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and 
times tests are to be performed on elevators. 

3.4 PROTECTION 

A. Temporary Use:  Limit temporary use for construction purposes to one 
elevator.  Comply with the following requirements for each elevator used for 
construction purposes: 

1. Provide car with temporary enclosure, either within finished car or in place of 
finished car, to protect finishes from damage. 

2. Provide strippable protective film on entrance and car doors and frames. 
3. Provide padded wood bumpers on entrance door frames covering jambs and 

frame faces. 
4. Provide other protective coverings, barriers, devices, signs, and procedures as 

needed to protect elevator and elevator equipment. 
5. Do not load elevators beyond their rated weight capacity. 



05 June 2024  Town / Village of Harrison 
Issued for Bid  Harrison Recreation & Community Center 

Phase 2 
 

ELECTRIC TRACTION ELEVATORS 
142100 - 11 

6. Engage elevator Installer to provide full maintenance service.  Include preventive 
maintenance, repair or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as necessary for proper elevator operation at rated speed 
and capacity.  Provide parts and supplies same as those used in the 
manufacture and installation of original equipment. 

7. Engage elevator Installer to restore damaged work, if any, so no evidence 
remains of correction.  Return items that cannot be refinished in the field to the 
shop, make required repairs and refinish entire unit, or provide new units as 
required. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner’s maintenance 
personnel to operate elevator. 

B. Check operation of each elevator with Owner’s personnel present and before date of 
Substantial Completion.  Determine that operation systems and devices are functioning 
properly. 

END OF SECTION 
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	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Roof hatches and safety rails.
	2. Roof curbs and equipment supports

	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:
	1. Section 055000 - METAL FABRICATIONS for metal vertical ladders, ships' ladders, and stairs for access to roof hatches, and from roof to roof.
	2. Section 061000 - Rough Carpentry for wood cants and wood nailers
	3. Section 076200 - Sheet Metal Flashing and Trim for shop- and field-fabricated metal flashing and counterflashing, roof expansion-joint covers, and miscellaneous sheet metal trim and accessories.
	4. Section 089000 - LOUVERS AND VENTS for elevator vents.
	5. Division 23 - Heating, Ventilating, and Air Conditioning for roof-mounted ventilators.
	6. Division 26 - Electrical for power supply and final connections for automatically operated heat and smoke vents.


	1.3 SUBMITTALS
	A. Product Data: For each type of roof accessory indicated. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: Show fabrication and installation details for roof accessories. Show layouts of roof accessories including plans and elevations. Indicate dimensions, weights, loadings, required clearances, method of field assembly, and components. I...

	1.4 QUALITY ASSURANCE
	A. Sheet Metal Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" details for fabrication of units, including flanges and cap flashing to coordinate with type of roofing indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Pack, handle, and ship roof accessories properly labeled in heavy-duty packaging to prevent damage.

	1.6 PROJECT CONDITIONS
	A. Field Measurements: Verify required openings for each type of roof accessory by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 COORDINATION
	A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive installation.


	PART 2 -  PRODUCTS
	2.1 ROOF HATCHES
	A. Available Products: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Babcock-Davis; ThermalMAX roof hatch.
	2. Bilco; Thermally Broken Roof Hatch.

	B. Roof Hatches, Thermally Broken Types: Fabricate roof hatches with insulated double-wall lids and insulated double-wall curb frame with integral deck mounting flange and lid frame counterflashing. Fabricate with welded or mechanically fastened and s...
	1. Loads: Fabricate roof hatches to withstand 40-lbf/sq. ft. external and 20-lbf/sq. ft. internal loads.
	2. Type and Size: Lid type and size as indicated on Drawings.
	3. Curb and Lid Material: Galvanized steel or aluminum sheet, 0.079 inch thick.
	4. Insulation: Manufacturer's standard board insulation, R-18 min.
	5. Curb: Fabricate units to minimum height of 12 inches.
	6. Thermal Break: Fabricate with thermal break between interior and exterior surfaces.
	7. Hardware: Galvanized steel spring latch with turn handles, butt- or pintle-type hinge system, and padlock hasps inside and outside.
	8. Ladder Safety Post: Manufacturer's standard ladder safety post. Post to lock in place on full extension. Provide release mechanism to return post to closed position.

	C. Safety Railing System: Roof-hatch manufacturer's standard system including rails, clamps, fasteners, safety barrier at railing opening, and accessories required for a complete installation; attached to roof hatch and complying with 29 CFR 1910.23 r...
	1. Height: 42 inches above finished roof deck.
	2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches in diameter or galvanized-steel tube, 1-5/8 inches in diameter.
	3. Flat Bar: Galvanized steel, 2 inches high by 3/8 inch thick.
	4. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in diameter.
	5. Chain Passway Barrier: Galvanized proof coil chain with quick link on fixed end.
	6. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing system. Provide manufacturer's standard hinges and self-latching mechanism.
	7. Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated end fittings.
	8. Provide weep holes or another means to drain entrapped water in hollow sections of handrail and railing members.
	9. Fabricate joints exposed to weather to be watertight.
	10. Fasteners: Manufacturer's standard, finished to match railing system.
	11. Finish: Manufacturer's standard.


	2.2 ROOF CURBS AND EQUIPMENT SUPPORTS
	A. Roof Curbs/Equipment Supports: Internally reinforced roof-curb units capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings, bearing continuously on roof structure, and capable...
	1. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	2. Material: Galvanized steel sheet, 0.0747-inch thick, galvanized structural steel; factory primed and prepared for painting with fully welded corner joints.
	3. Construction:
	a. Profile:  Manufacturer's standard compatible with roofing system. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	b. Provide self-flashing units with straight-wall cants and base profile coordinated with roof insulation thickness and roof deck slope.
	c. Fabricate curbs to minimum height of 14 inches above roofing surface, unless otherwise in HVAC specification requirements.
	d. Top Surface: Level top of curb, with roof slope accommodated by sloping deck-mounting flange.
	e. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip unit with water diverter or cricket on side that obstructs water flow.
	f. Insulation: Factory-insulated with manufacturer’s standard rigid or semi-rigid insulation, 1-1/2-inch- (38-mm-) thick, 3 lb. density, glass-fiber insulation.
	g. Liner: Same material as curb, of manufacturer's standard thickness and finish.
	h. Nailer: Factory-installed, preservative-treated wood nailer along top flange of curb, continuous around curb perimeter.
	i. Platform Cap: Where portion of roof curb is not covered by equipment, provide weathertight platform cap formed from 3/4-inch (19-mm) thick plywood covered with metal sheet of same type, thickness, and finish as required for curb.
	j. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and finish as curb.



	2.3 MISCELLANEOUS MATERIALS
	A. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for aboveground use, complying with AWPA C2; not less than 1-1/2 inches thick.
	B. Isolation Coating:  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	C. Fasteners: Same metal as metals being fastened, or nonmagnetic stainless steel or other noncorrosive metal as recommended by roof accessory manufacturer. Match finish of exposed fasteners with finish of material being fastened. Provide nonremovable...
	D. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, or PVC; or flat design of foam rubber, sponge neoprene, or cork.
	E. Elastomeric Sealant: ASTM C 920, polyurethane sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of work.
	1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored and is ready to receive roof accessories.
	2. Verify dimensions of roof openings for roof accessories.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install roof accessories according to manufacturer's written instructions. Anchor roof accessories securely in place and capable of resisting forces specified. Use fasteners, separators, sealants, and other miscellaneous items as required ...
	B. Install roof accessories to fit substrates and to result in watertight performance.
	C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	1. Coat concealed side of uncoated aluminum roof accessories with isolation coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment: Where installing exposed-to-view components of roof accessories directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip-sheet, or install a course of polyethylene underlayment.
	3. Bed flanges in thick coat of asphalt roofing cement where required by roof accessory manufacturers for waterproof performance.

	D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in alignment, excessive oil canning, buckling, or tool marks.
	E. Roof Hatch Installation:
	1. Check roof hatch for proper operation. Adjust operating mechanism as required. Clean and lubricate joints and hardware.
	2. Attach safety railing system to roof hatch curb.
	3. Attach ladder safety post according to manufacturer's written instructions.

	F. Seal joints with elastomeric sealant as required by manufacturer of roof accessories.

	3.3 TOUCH UP
	A. Touch up factory-primed surfaces with compatible primer ready for field painting in accordance with Section 099000 - PAINTING AND COATING.
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.
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	SECTION 087100 - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes commercial door hardware for the following:
	B. Door hardware includes, but is not necessarily limited to, the following:
	C. Related Sections:
	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	E. Standards: All hardware specified herein shall comply with the following industry standards as applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of that standard:

	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	C. Shop Drawings: Details of electrified access control hardware indicating the following:
	D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying system explanation, door numbers, key set symbols, hardware set numbers and special instructions. Owner must approve submitted keying schedule prior to the ordering of permanent cylinders/cores.
	E. Informational Submittals:
	F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Procedures.

	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service performance.
	B. Certified Products: Where specified, products must maintain a current listing in the Builders Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).
	C. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware 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.
	D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent to that indicated for this Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and Owner concerning both standard and electromechanical door hardware and keying.
	E. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	F. Each unit to bear third party permanent label indicating compliance with the referenced testing standards.
	G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project Meetings." Keying conference to incorporate the following criteria into the final keying schedule document:
	H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, handling, and installing door hardware.
	I. At completion of installation, provide written documentation that components were applied according to manufacturer's instructions and recommendations and according to approved schedule.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established at the "Keying Conference".

	1.6 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing hardware to comply with indicated requirements.
	B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled electrified door hardware and related access control equipment with required connections to source power junction boxes, low voltage power supplies, detection and monitoring hardware, and fire and detection alarm systems.
	C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without additional in-field modifications.

	1.7 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties 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. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the Owner. Failures include, but are not limited to, the following:
	C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets and each referenced section that products are to be supplied under.
	B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the end of Part 3. Products are identified by using door hardware designations, as follows:
	C. Substitutions: Requests for substitution and product approval for inclusive mechanical and electromechanical door hardware in compliance with the specifications must be submitted in writing and in accordance with the procedures and time frames outlined in Division 01, Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and their designated consultants.

	2.2 BUTT HINGES
	A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as specified in the Door Hardware Sets.

	2.3 CONTINUOUS HINGES
	A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw locations. Factory trim hinges to suit door height and prepare for electrical cut-outs.  Provide custom screw pattern where required by aluminum door manufacturer.

	2.4 POWER TRANSFER DEVICES
	A. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug directly to through-door wiring harnesses for connection to electric locking devices and power supplies. Wire nut connections are not acceptable.
	B. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door wiring harnesses for connection to electric locking devices and power supplies. Provide sufficient number and type of concealed wires to accommodate electric function of specified hardware. Provide a connector for through-door electronic locking devices and from hinge to junction box above the opening. Wire nut connections are not acceptable. Determine the length required for each electrified hardware component for the door type, size and construction, minimum of two per electrified opening.

	2.5 DOOR OPERATING TRIM
	A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and A156.16, Grade 1.
	B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design specified in the Hardware Sets. Coordinate and provide proper width and height as required where conflicting hardware dictates.

	2.6 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key systems and have on record a published security keying system policy.
	B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and types:
	C. Large Format Interchangeable Cores: Provide removable cores (LFIC) as specified, core insert, removable by use of a special key, and for use with only the core manufacturer's cylinder and door hardware.
	D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1 Certified Products Directory (CPD) listed cylinders employing a utility patented and restricted keyway requiring the use of a patented key. Cylinders are to be protected from unauthorized manufacture and distribution by manufacturer’s United States patents. Cylinders are to be factory keyed with owner having the ability for on-site original key cutting.
	E. Keying System: Each type of lock and cylinders to be factory keyed.
	F. Key Quantity: Provide the following minimum number of keys:
	G. Construction Keying: Provide construction master keyed cylinders.
	H. Construction Keying: Provide temporary keyed construction cores.
	I. Key Registration List (Bitting List):

	2.7 KEY CONTROL
	A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 150% of the number of locks required for the project.

	2.8 MORTISE LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet all functions and features as specified herein.

	2.9 AUXILIARY LOCKS
	A. Mortise Deadlocks, Small Case: ANSI/BHMA A156.36, Grade 1, small case mortise type deadlocks constructed of heavy gauge wrought corrosion resistant steel. Steel or stainless steel bolts with a 1" throw and hardened steel roller pins. Deadlocks to be products of the same source manufacturer and keyway as other specified locksets.

	2.10 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	B. Standards: Comply with the following:

	2.11 CONVENTIONAL EXIT DEVICES
	A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria:
	B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and features as specified herein.

	2.12 DOOR CLOSERS
	A. All door closers specified herein shall meet or exceed the following criteria:
	B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body construction, with adjustable backcheck and separate non-critical valves for closing sweep and latch speed control. Provide non-handed units standard.
	C. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted closers with door stop mechanism to absorb dead stop shock on arm and top hinge. Hold-open arms to have a spring loaded mechanism in addition to shock absorber assembly. Arms to be provided with rigid steel main arm and secondary arm lengths proportional to the door width.
	D. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and opening force. Closers to be of the cam and roller design, one piece cast aluminum silicon alloy body with adjustable backcheck and independently controlled valves for closing sweep and latch speed.

	2.13 SURFACE MOUNTED CLOSER HOLDERS
	A. Electromagnetic Door Holders: ANSI A156.15 electromagnetic door holder/releases with a minimum 20 to 40 pounds holding power and single coil construction able to accommodate.12VDC, 24VAC, 24VDC and 120VAC. Coils to be independently wound, employing an integral fuse and armatures to include a positive release button.

	2.14 ARCHITECTURAL TRIM
	A. Door Protective Trim

	2.15 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops and holders.
	C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory (CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy tempered steel. Provide non-handed design with mounting brackets as required for proper operation and function.

	2.16 ARCHITECTURAL SEALS
	A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors where indicated. At exterior applications provide non-corrosive fasteners and elsewhere where indicated.
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Manufacturers:

	2.17 ELECTRONIC ACCESSORIES
	2.18 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.19 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units of hardware
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
	B. Wood Doors: Comply with ANSI/DHI A115-W series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing work specified in Division 9 Sections. Do not install surface-mounted items until finishes have been completed on substrates involved.
	D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."
	E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after installation.

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, operating and adjusted. Include list of items to be completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.

	3.5 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.

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should 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 and functionality.
	B. Manufacturer’s Abbreviations:



	088000-glazing
	089000-louvers and vents
	092110-gypsum board assemblies
	093000-tiling-LGR 051523
	095100-acoustical ceilings
	096110-vapor mitigation at slabs
	096510-resilient flooring and accessories
	096560-resilient athletic floor
	096800-carpeting
	099000-painting and coating-LGR 051723
	101100-visual display surfaces
	101400-signage
	102110-toilet compartments-plastic
	102220-folding panel partitions
	102600-wall and door protection
	102800-toilet accessories
	104100-Knox Box
	104313-AED cabinets
	104400-fire protection specialties
	105110-metal lockers
	105113-phenolic lockers
	107110-ext sun control
	113100-appliances
	116620-Athletic Equipment
	116640-interior scoreboards-field house
	118129-facility fall protection
	122400-shades-manual and motor
	123216-manufactured plastic-laminate-clad casework
	124810-entrance floor mats
	126610-telescoping stands
	142100-electric traction elevators

