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WORK: KEN PICKERILL HOUSE RENOVATIONS 
6350A MINKLER ROAD 
YORKVILLE, ILLINOIS 60560 

OWNER: KENDALL COUNTY FOREST PRESERVE DISTRICT
110 W. MADISON STREET
YORKVILLE, ILLINOIS 60560

ARCHITECT/ KLUBER ARCHITECTS + ENGINEERS
ENGINEER: 41 W. BENTON STREET

AURORA, ILLINOIS 60506

DESCRIPTION OF THE WORK:

The Owner will receive bids for the renovation of Ken Pickerill Estate House (the "Work"). The
Work will include: selective demolition, exterior siding and trim, new roofing, a new septic system,
select interior renovations to include new public toilet rooms.  Work will also include plumbing,
HVAC, electrical, drywall, acoustical, finishes and a new exterior patio with canopy structure.

The Ken Pickerill House was provided to the Kendall County Forest Preserve District by the late
Ken and Jacqueline Pickerill, beloved members of the Kendall County community and supporters
of the Kendall County Forest Preserve District. Ken Pickerill (often referred to as “Pick”) was a
longtime teacher, coach, athletic director, businessman, and philanthropist who positively impacted
the lives of many individuals in our community. While discussing renovations of the Pickerills’
former estate, local business owners and community members have expressed interest to the
Owner about donating materials and/or services toward this project to help the Owner honor the
Pickerills’ legacy through this project.   As this truly is a “community project”, Owner is seeking a
Contractor who will find unique, creative, and cost-effective ways to include our community
volunteers in this project and to assist the Owner in honoring the philanthropic spirit of Ken and
Jacqueline Pickerill as set forth in this Section.

The District may receive donations from the public, which may include donations of materials to be
used on the Work (“Donated Materials”) and gratuitous services provided by competent
professionals (“Donated Services”). Interested bidders should be familiar with the concept of value
engineering and have the ability to provide Value Engineering Services, as defined in further detail
in the Bidding Documents, so as to incorporate any Donated Materials and Donated Services into
completion of the Project at no extra cost to the Owner. Any Bidder desiring to provide Donated
Materials or Donated Services are encouraged to deduct the cost of same from the stipulated sum
noted in their final bid. Bidders shall NOT make explicit reference to any donation anticipated to be
provided by Bidder in their bid. Owner will not consider any Donated Materials or Donated Services
provided by a Bidder when selecting the lowest responsible bidder except to the extent that such
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donations may have the effect of rendering such bid as the lowest bid. Owner reserves the right to
to let the contract for the Project to the lowest responsible bidder in conformity with Illinois State
Law.

Park & Recreational Facility Construction Grant Program (PARC):  This project is being financed,
in part, with funds from the Illinois Department of Natural Resources Park and Recreational Facility
Construction Grant Program (PARC) grant program.

Minority Business Participation (MBE): Minority business firms are encouraged to submit bids on
the project and bidders are encouraged to utilize minority businesses as sub-contractors, suppliers
and for services related to the construction work.

BASIS OF BIDS:

Bids will be a single contract, stipulated sum. 

TIME OF COMPLETION:

Subject to approval by the Kendall County Forest Preserve District Board of Commissioners the
Work will commence on Monday, April 19, 2022, and be performed such that the Project will be
Substantially Complete as indicated in the Document 00 31 13 - Preliminary Schedule.

BID OPENING:

Sealed bids for all Contracts will be received by the Owner until 3:00 p.m.  on March 30, 2022  in a
sealed envelope addressed with the name of the Bidder, Owner, name and number of Contract,
and the date and time of the Bid. Deliver to the Kendall County Forest Preserve District; 100 W.
Madison Street, Yorkville, IL 60560 . Bids will be publicly opened at that time.

EXAMINATION AND PROCUREMENT OF DOCUMENTS:

The Bidding Documents will consist of one full set of Drawings and one Project Manual.

The Bidding Documents may be viewed free of charge online at www.kluberplanroom.com. Click
on "Public Jobs", then "View Plans" or "View Specs" to browse through the drawings or
specifications. No bid deposit is required to obtain the Bidding Documents. Full sets of plans and
specifications in PDF format may be downloaded for a one-time charge of $ 9.95 . Printed copies of
plans and specifications may be obtained for the cost of reproduction as indicated at the
www.kluberplanroom.com project website.

BID SECURITY:

A Bid Security in the amount of 10 percent of the total Bid is required. Owner reserves the right to
deny any Bid that is submitted without the requisite Bid Security.

PRE-BID MEETING:

A pre-bid meeting will be held at the project site; 6350A Minkler Road, Yorkville, IL 60560  at 10:00
a.m.  on March 10, 2022 . Prospective bidders are requested to attend. 

RIGHT TO REJECT BIDS:

Contract award shall be made to the lowest responsible bidder whose bid properly addresses and
complies with the advertisement and is most advantageous to the Owner; price and other factors
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may be considered. (Factors such as discounts, transportation costs, and taxes may be considered
in determining the lowest responsible bidder). Justification for acceptance of a no-bid contract or
awarding of contracts to other than the lowest bidder is subject to Illinois DNR, Owner approval and
applicable law.

GOVERNING LAWS AND REGULATIONS:

Prevailing wage rates will apply and must be included in the Bid amount.

END OF DOCUMENT
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INSTRUCTIONS TO BIDDERS

1.01 SUMMARY

A. AIA Document A701 (2018 Edition) - Instructions To Bidders, as amended, is hereby made part of
the Bidding Requirements to the same extent as if written out in full.

B. The above document as amended is attached hereto. (8 Pages).

END OF DOCUMENT

















.2 AIA Document AIOJnL2017, Exhibit A, Insurance and Bonds, unless otherwise stated below. 
(J11sert the complete AJA Document 1111111ber, i11cl11di11g year, a11d Docu111e11t title.) 

Refer to Specification Section 00 52 00 - Agreement Form . 

. 3 AJA Document A20JnL2017, General Conditions of the Contract for Construction, unless othenvise 
stated below. 
(I11sert the complete AJA Docu111e11t 1111mber, includi11g year, a11d Document title.) 

Refer to Specification Section 00 72 00 - General Conditions . 

. 4 Drawings (Dated 01/28/2022) 

Refer to the Drawing Index - Specification Section 00 01 15 - Drawing Index. 

.5 Specifications 

Refer to the Table of Contents - Specification Section 00 01 10-Table of Contents . 

. 6 Addenda: 

As posted on the www.Kluberplanroom.com website during the Bidding Phase. 

. 7 Other documents listed below: 
(List here any additional documents that are i11tended to form part of the Proposed Contract Documents.) 

§ 8.2 The Owner shall deliver to the successful Bidder at least three unsigned counterparts of the Agreement and all other
Contract Documents. Within seven days thereafter Bidder shall sign and deliver three counterparts of the Agreement to
Owner with other Contract Documents attached. Within ten days thereafter Owner will deliver one fully signed
counterpart to Bidder.

§ 8.3 Provisions for Owner's Tax Exemption are set forth in the Contract.

AIA Document A701� -2018. Copyright© 1970, 1974, 1978, 1987, 1997 and 2018 by The American Institute of Architects. All rights reserved. The "American 
Institute of Architects," "AIA," the AIA Logo, and "AIA Contract Documents· are registered trademari<s and may not be used without permission. This document was 

8 
produced by AIA software at 10:08:07 ET on 02/25/2022 under Order No.2114238416 which expires on 09/09/2022, Is not for resale, Is licensed for one-time use 
only, and may only be used in accordance with the AIA Contract Documents" Terms of Service. To report copyright violations, e-mail copyright@ala.org. 
User Notes: (1097754952) 
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1.01 GENERAL

A. The following represents the preliminary construction schedule for the Work. This schedule is the
current estimate of the Owner to be used for purposes of bidding. All Bidders shall include the
costs of all overtime, double-shift, or so-called "premium" time that may be necessary to meet this
milestone.

1.02 PRELIMINARY SCHEDULE

A. Award of Contract:  Anticipated April 5, 2022

B. Commencement of Construction: April 19, 2022

C. Substantial Completion: December 5, 2022

END OF DOCUMENT
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1.01 The Owner has retained the services of an Environmental Engineer. An NESHAP Asbestos
Survey was performed by Midwest Environmental Consulting Services, Inc. at the site and
report was issued on September 14, 2018 .  Site reconnaissance was conducted and general
site conditions and environmental findings are included.

1.02 The document "FARM HOUSE - Pickerill Piggott Forest Preserve; 6350B Minkler Road,
Yorkville, IL 60560" dated September 14, 2018; MEC Project #: 18-08-530-INSP is attached for
the Bidders' information. (18 pages)

1.03 The Owner and Architect do not guarantee the data's accuracy or validity. The Bidder is
responsible for his own interpretation of the character and quantity of the materials to be
encountered.

1.04 Bidder's Responsibilities:

A. Verify data and existing site conditions.

B. Perform additional exploration at own expense.

C. Utilize data to determine extent of waste material eligible to be disposed of at Clean Construction
and Demolition Debris (CCDD) landfills versus the extent of waste material that will be required to
be disposed of at Schedule D landfills, and include the associated hauling and disposal costs
thereof in the Base Bid.

END OF DOCUMENT
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18-08-530-INSP

Yorkville, IL  60560

110 W. Madison Street

KENDALL COUNTY  FOREST PRESERVE DISTRICT

Inspection Performed For:

Section 2:

Protocol:

Midwest Environmental Consulting Services, Inc. (MEC) was retained by the Kendall County Forest 

Preserve District to conduct a comprehensive National Emission Standards for Hazardous Air 

Pollutants (NESHAP) survey for suspect asbestos-containing materials (ACM) from residential building 

located at 6350B Minkler Road, Yorkville, IL  60560.  The asbestos inspection was performed on 

September 14, 2018.  This comprehensive NESHAP inspection was intended to address the potential 

existence of ACM on the interior and exterior prior to any future planned renovation or demolition of 

the building. 

Section 1:

Introduction:

MEC Project #:

Observe, assess, and collect bulk samples of friable and non-friable asbestos containing 

building materials within the specific scope of work.

The inspection was intended to identify all homogeneous areas, and did not attempt to 

identify or address any other environmental health hazards.

The scope of work did not include identifying all potential concerns or eliminate possible 

risks.
A total of nine (9) homogeneous areas were identified within the scope of work and of the nine (9) 

homogeneous areas, four (4) homogeneous areas tested positive for asbestos content. Three (3) 

homogeneous areas were assumed to contain asbestos.

The inspection was to address the following objectives:

Section 3:

Building Description:

The bulk sampling strategy is based upon the protocol of homogeneous areas established by the 

United States Environmental Protection Agency (USEPA).  A homogeneous sampling area (HSA) is 

defined as an area of material that is uniform in color, texture, construction, general appearance, and 

date of installation.

Bulk samples of suspect ACM were analyzed by Polarized Light Microscopy (PLM) utilizing the EPA-

600/M4-82-020 Method.  Bulk samples were analyzed using Asbestos Hazard Emergency Response 

Act (AHERA) “positive stop” protocol, meaning each sample of each HSA group is analyzed until 

asbestos is found in the HSA or all samples in the group are analyzed and are negative for asbestos 

content.

The structure is a two-story single family constructed in the 1950’s.  The building was constructed on a 

concrete foundation and has a full basement. The building contains approximately 1,800 square feet of 

usable space. The flooring consists of wood and is covered various types of tile and carpeting. Interior 

walls are wood stud framing and covered with drywall and wood panels.  The exterior walls are 

constructed with face brick. The house has an attached 3-car garage. The pitched roof of the house 

and garage consists of asphalt-based shingles.  

Section 4:

Scope of Work:

Page 1 of 2

















KENDALL COUNTY  FOREST PRESERVE DISTRICT

110 W. Madison Street

Yorkville, IL  60560

MEC Project #: 18-08-530-INSP

Stuart Bruce

IDPH-Licensed Asbestos Building Inspector 100-03616

Inspection Performed For:

Although Midwest Environmental Consulting Services, Inc., has attempted to identify all suspect 

asbestos materials located on the inside of the building; some materials may have been inaccessible.  

Midwest Environmental Consulting Services, Inc. makes no warranty, expressed or implied.

Sincerely,

Executive Summary:

Standard practice requires that the owner provide Certified-As-Built drawings for review by the 

inspector.  At the time of the inspection, these drawings were not available.  Therefore, the accuracy of 

the inspection can only be based on the materials that were accessible or known about prior to the 

inspection.  If a suspect material is identified during demolition, all work shall stop immediately until the 

materials can be sampled for asbestos content.

During renovation or demolition, it is recommended that a project design, project oversight, and air 

monitoring be in place prior to any asbestos abatement work being conducted.  An Illinois Department 

of Public Health licensed asbestos abatement contractor must be in place prior to any asbestos 

abatement activities.

Section 5:

Prior to any planned renovation or demolition taking place, Midwest Environmental Consulting 

Services, Inc., strongly recommends that either the client contact Midwest Environmental Consulting 

Services, Inc., or the Illinois Department of Public Health or the Illinois Environmental Protection 

Agency in regards to applicable rules and regulations.

This survey report is for the exclusive use of the Kendall County Forest Preserve District and its 

respective affiliates, designees, successors, and assignees, and no other party shall have any right to 

rely on service provided by Midwest Environmental Consulting Services, Inc., without prior written 

consent.  This asbestos survey is not intended to be a scope of work or project design.  Estimated 

quantities of materials are for information only and should not be utilized for abatement bidding 

purposes.

Assumed Asbestos-Containing Materials:

MFE - 6x6 Clay Tile/Grout - Brown

MRA - Asphalt Roofing Shingles

MRB - Roofing Paper

MFB - Sheet Flooring - Beige

MFC - Sheet Flooring - Stone Chips Pattern - Beige & Brown

MFD - Sheet Flooring - Stone Pattern - Greenish Color

MFA - Sheet Flooring - Tile Pattern - Yellow & Brown

Asbestos-Containing Materials:

Page 2 of 2



Client: Project Location:

Address: Address:

H S A 
MATERIAL 

CONDITION

MATERIAL 

TYPE

APPROX. 

QUANTITY

ACM 

YES/NO

MFA G M 715 S.F Yes

MFB G M 93 S.F. Yes

MFC G M 550 S.F. Yes

MFD G M 145 S.F Yes

MFE G M 855 S.F. Assumed

MDA G M N/A No

110 W. Madison Street

Yorkville, IL  60560

TYPE OF 

ANALYSIS OR 

ASSUMED

Sheet Flooring - Tile Pattern - 

Yellow & Brown

Entrances From Garage,Basement 

Stairs, Butler Pantry, Kitchen, Utility 

Room, Bathroom 

Cat.I PLM

Cat. I PLMWeight Room
Sheet Flooring - Stone 

Pattern - Greenish Color

COMMENTS

Drywall/Joint Compound Throught N/A PLM

Sheet Flooring - Stone Chips 

Pattern - Beige & Brown

Maid's Bathroom, Laundry Room, 

Master Bath Rooms - His and Hers
Cat. I PLM

Sheet Flooring - Beige Second Floor Bathrooms Cat.! PLM

MATERIAL DESCRIPTION MATERIAL LOCATION
ACM 

CATEGORY

MEC Project #:

Insp. Date:

Inspector:

IDPH #: 

KENDALL COUNTY 

FOREST PRESERVE DISTRICT

FARM HOUSE 

 PICKERALL PIGGOTT FOREST 

PRESERVE6350B Minkler Road

Yorkville, IL  60560

18-08-530-INSP

September 14, 2018

Stuart Bruce

100-03616

6x6 Clay Tile/Grout - Brown Rear Entrance, Center Foyer Cat. I Assumed

1



Client: Project Location:

Address: Address:

H S A 
MATERIAL 

CONDITION

MATERIAL 

TYPE

APPROX. 

QUANTITY

ACM 

YES/NO

110 W. Madison Street

Yorkville, IL  60560

TYPE OF 

ANALYSIS OR 

ASSUMED

COMMENTSMATERIAL DESCRIPTION MATERIAL LOCATION
ACM 

CATEGORY

MEC Project #:

Insp. Date:

Inspector:

IDPH #: 

KENDALL COUNTY 

FOREST PRESERVE DISTRICT

FARM HOUSE 

 PICKERALL PIGGOTT FOREST 

PRESERVE6350B Minkler Road

Yorkville, IL  60560

18-08-530-INSP

September 14, 2018

Stuart Bruce

100-03616

MMA G M 64 S.F No

MRA G M N/A Assumed

MFB G M N/A AssumedAssumed
Not Sampled - House 

is Occupied
Roofing Paper Roofing Paper

Roof of House & Garage Cat. II Assumed
House Occupied and 

Not Sampled

Door Grout Around Garage Doors N/A PLM

N/A

Asphalt Roofing Shingles

2



Comments:

Comments:

KENDALL COUNTY  FOREST PRESERVE DISTRICT
FARM HOUSE   PICKERALL PIGGOTT FOREST PRESERVE

6350B Minkler Road

Yorkville, IL  60560

Midwest Environmental Consulting Services, Inc.

Homogeneous Area:

Material Description:

Material Location:

ACM Y/N:

MFB

Sheet Flooring - Beige

Second Floor Bathrooms

Yes

Material Location:

ACM Y/N:

MFA

Sheet Flooring - Tile Pattern - Yellow & Brown

Entrances From Garage,Basement Stairs, Butler Pantry, Kitchen, 

Utility Room, Bathroom 

Yes

Homogeneous Area:

Material Description:



Comments:

Comments:

Homogeneous Area: MFC

KENDALL COUNTY  FOREST PRESERVE DISTRICT
FARM HOUSE   PICKERALL PIGGOTT FOREST PRESERVE

6350B Minkler Road

Yorkville, IL  60560

Material Description:

Material Location:

ACM Y/N:

Sheet Flooring - Stone Chips Pattern - Beige & Brown

Maid's Bathroom, Laundry Room, Master Bath Rooms - His and 

HersYes

Homogeneous Area:

Material Description:

MFD

Sheet Flooring - Stone Pattern - Greenish Color

MEC Project #: 18-08-530-INSP

Midwest Environmental Consulting Services, Inc.

Material Location:

ACM Y/N:

Weight Room

Yes



Comments:

Comments:

Homogeneous Area: MFE

KENDALL COUNTY  FOREST PRESERVE DISTRICT
FARM HOUSE   PICKERALL PIGGOTT FOREST PRESERVE

6350B Minkler Road

Yorkville, IL  60560

Material Description:

Material Location:

ACM Y/N:

6x6 Clay Tile/Grout - Brown

Rear Entrance, Center Foyer

Assumed

Homogeneous Area:

Material Description:

MDA

Drywall/Joint Compound

MEC Project #: 18-08-530-INSP

Midwest Environmental Consulting Services, Inc.

Material Location:

ACM Y/N:

Throught

No



Comments:

Comments:

Homogeneous Area: MMA

KENDALL COUNTY  FOREST PRESERVE DISTRICT
FARM HOUSE   PICKERALL PIGGOTT FOREST PRESERVE

6350B Minkler Road

Yorkville, IL  60560

Material Description:

Material Location:

ACM Y/N:

Door Grout

Around Garage Doors

No

Homogeneous Area:

Material Description:

MRA

Asphalt Roofing Shingles

MEC Project #: 18-08-530-INSP

Midwest Environmental Consulting Services, Inc.

House Occupied and Not Sampled

Material Location:

ACM Y/N:

Roof of House & Garage 

Assumed



Comments:

Homogeneous Area: MFB

KENDALL COUNTY  FOREST PRESERVE DISTRICT
FARM HOUSE   PICKERALL PIGGOTT FOREST PRESERVE

6350B Minkler Road

Yorkville, IL  60560

Material Description:

Material Location:

ACM Y/N:

Roofing Paper

Roofing Paper

Assumed

Not Sampled - House is Occupied

MEC Project #: 18-08-530-INSP

Midwest Environmental Consulting Services, Inc.
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SECTION 00 41 13
BID FORM - STIPULATED SUM

SINGLE CONTRACT

PROJECT: KEN PICKERILL HOUSE RENOVATIONS
6350A MINKLER ROAD
YORKVILLE, ILLINOIS 60560

BID TO: KENDALL COUNTY FOREST PRESERVE DISTRICT
110 W. MADISON STREET
YORKVILLE, ILLINOIS 60560

BID FROM: Corporate Name: __________________________________
Address: __________________________________
City, State, Zip: __________________________________
Telephone No.: __________________________________
Fax No.: __________________________________
Email Address: __________________________________
Contact Person: __________________________________

1.01 ACCEPTANCE

The undersigned Bidder agrees, if this Bid is accepted, to enter into an agreement with the
Owner, in the form included in the Bidding Documents, to perform and furnish the Work as
indicated in the Bidding Documents for the Bid Price and within the Bid times indicated in
this Bid and in accordance with the terms and conditions of the Contract Documents.

1.02 ACKNOWLEDGMENTS

In submitting this Bid, the Bidder represents that:

A. This Bid will remain open for acceptance for a period of 90  days from the Bid opening date;

B. The Owner has the right to reject this Bid;

C. The Bidder accepts the provisions of the Instructions and Supplementary Instructions to Bidders
regarding the disposition of the Bid;

D. The Bidder agrees to sign and submit the Agreement and other documents required by the Bidding
Requirements within 14 days after the Owner's Notice of Award;

E. The Bidder has examined the complete set of Bidding Documents;

F. The Bidder has visited the site and become familiar with the general, local, and site conditions;
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 SECTION 00 41 13
BID FORM - STIPULATED SUM

G. The Bidder is familiar with Federal, State and Local Laws and Regulations;

H. The Bidder has correlated the information known to the Bidder; information and observations
obtained from visits to the site, reports and drawings identified in the Bidding Documents and
additional examinations, investigations, explorations, tests, studies, and data with the Bidding
Documents;

I. This Bid is genuine and not made in the interest of or on behalf of an undisclosed person, firm, or
corporation and is not submitted in conformity with an Agreement or rules or group, association,
organization, or corporation;

J. The Bidder has not directly or indirectly induced or solicited another Bidder to submit a false or
sham Bid; sought by collusion to obtain for itself an advantage over another Bidder or over the
Owner;

K. The Bidder is/has an ICC Certified Energy Efficiency Measures Installer to qualify for Utility Energy
Incentives.

L. The Bidder has received the following Addenda, receipt of which is hereby acknowledged:

1. Addendum No. _______Date __________________

2. Addendum No. _______Date __________________

3. Addendum No. _______Date __________________

The Bidder understands that, in submitting this Bid, he waives all right to plead any
misunderstandings regarding the foregoing.

1.03 SINGLE CONTRACT  - BASE BID PRICE:

A. Refer to Section 01 10 00 - Summary .

B. The Bidder will complete the Work of the Project  in accordance with the Contract Documents for
the following price:

1. Bid A: Stipulated Sum Bid Price (Pickerill House):

__________________________________________________________________
(Use Numerals)

__________________________________________________________________
(Use Words)
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 SECTION 00 41 13
BID FORM - STIPULATED SUM

2. Bid B: Stipulated Sum Bid Price (Re-Roof):

__________________________________________________________________
(Use Numerals)

__________________________________________________________________
(Use Words)


3. Total Bid: Bid A + Bid B = Total Bid

     __________________________________________________________________

     (Use Numerals)

     __________________________________________________________________

     (Use Words)

1.04 BID BREAKDOWN

A. The Bidder has attached Document 00 45 10 - Bid Breakdown with this Bid.

1.05 BID BOND

A. The Bidder has attached the required bid security in the form described by Document 00 43 13 -
Bid Security Form  with this Bid.

1.06 ALLOWANCES

A. The Bidder has included in the Bid the appropriate allowances as specified in Section 01 21 00 -
Allowances .

1.07 CONTRACT TIME

A. The Bidder agrees to begin and complete Work as indicated in Document 00 31 13 - Preliminary
Schedule .

1.08 OTHER BID FORM SUPPLEMENTS

A. The following additional Documents are attached to and made a condition of this Bid:
1. Document 00 45 10 - Bid Breakdown.
2. Document 00 45 13 - Bidder's Qualifications .
3. Document 00 45 46.01 - Contractor's Certification of Legal Eligibility for Bidding .
4. Document 00 45 46.02 - Contractor's Drug-Free Workplace Certification.
5. Document 00 45 46.03 - Contractor’s Certification of Background Check.
6. Document 00 45 46.04 - Contractor’s Certification of No Conflict of Interest.
7. Document 00 45 46.05 - Contractor’s Discrimination and Harassment Certification.
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1.09 SIGNATURES

A. Respectfully submitted this _______ day of ____________________, 20____.

B. Type of Firm: (check one)

______ Individual

______ Partnership

______ Corporation

______ Joint Venture

C. Corporate Seal:(SEAL)

D. Full name of firm: _______________________________________________________

E. Authorized Signing Officer: _______________________________________________

Title: _________________________________________________________________

F. Authorized Signing Officer: _______________________________________________

Title: _________________________________________________________________

END OF DOCUMENT
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SECTION 00 43 13
BID SECURITY FORM

1.01 FORM OF BID BOND

A. AIA Document A310 (2010 Edition) - Bid Bond Form.

B. The above document may be examined at the Architect/Engineer's office or purchased at the
American Institute of Architects, http://www.aia.org/contractdocs/.

END OF DOCUMENT
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SECTION 00 45 10
BID BREAKDOWN

1.01 BIDDER MUST SUBMIT THIS FORM FOR THEIR BID TO BE CONSIDERED COMPLETE.

1.02 BID 'A' - BID BREAKDOWN
DESCRIPTION OF WORK BID VALUE
General Conditions  $___________________________________
Bonds & Insurance $___________________________________
Overhead & Profit  $___________________________________
Contingency Allowance (01 21 00) $___________________________________
Septic System Allowance (01 21 00) $___________________________________
Demolition $___________________________________
Cast-In-Place Concrete $___________________________________
Masonry $___________________________________
Structural Steel  $___________________________________
General Trades/Carpentry  $___________________________________
Casework & Countertops  $___________________________________
Weather Barriers  $___________________________________
Fiber Cement Siding  $___________________________________
Sealants  $___________________________________
Doors/Hardware/Glass/Mirrors/Glazing $___________________________________
Drywall & Acoustical  $___________________________________
Flooring $___________________________________
Painting & Staining $___________________________________
Division 10 Specialties (Installed)  $___________________________________
Plumbing  $___________________________________
HVAC $___________________________________
Electrical  $___________________________________
Fire Detection & Alarm $___________________________________
Earthwork  $___________________________________
Exterior Improvements  $___________________________________
Other  $___________________________________
Grand Total Bid 'A' =  $___________________________________
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1.03 BID 'B' - BID BREAKDOWN
DESCRIPTION OF WORK BID VALUE
General Conditions  $___________________________________
Bonds & Insurance  $___________________________________
Overhead & Profit  $___________________________________
Contingency Allowance (01 21 00) $___________________________________
Roofing Demolition & Disposal  $___________________________________
New Roofing Work (Asphalt Shingles) $___________________________________
New Roofing Work (EPDM) $___________________________________
Roofing Sheet Metal Work  $___________________________________
Other  $___________________________________
Grand Total Bid 'B' =  $___________________________________

END OF SECTION
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SECTION 00 45 13
BIDDER'S QUALIFICATIONS

All questions must be answered and the data given must be clear and comprehensive. This
statement must be notarized.  Attach additional pages if needed.

1. Name of Bidder ___________________________________________________

2. Names of principals ________________________________________________

3. Names of authorized signatories _____________________________________

4. Permanent main office address ______________________________________

5. When organized or incorporated ______________________________________

6. Where organized or incorporated _____________________________________

7. How many years engaged in contracting business under present company name?
_________________________________________________________________

8. Previous names of companies in which the principals listed in Item 2. above have engaged in
the contracting business _____________________________
__________________________________________________________________
__________________________________________________________________

9. List contracts on hand by name of contract and gross amount
__________________________________________________________________
__________________________________________________________________

10. Have you ever defaulted on a contract? _______________________________
If so, where and why? _______________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________

11. Have you ever refused to sign a contract at your original bid? ____________
If yes, explain ______________________________________________
___________________________________________________________
___________________________________________________________
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12. Names, background, experience and current workload of the principal members of your
personnel, including the office:
Name      Background      Years in Contracting   Current Workload
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

13. Furnish written evidence of amount and type of credit available.

14. Will you, upon request, submit a detailed Financial Statement and furnish any other information
that may be required by the Owner? _________

15. The undersigned hereby authorizes and requests any person, firm or corporation to furnish any
information requested by the Owner, in verification of the recitals comprising the Bid Form
Supplement - Contractor's Qualifications.

Dated at _____________________________,

this ____ day of _______________, 20____.

_____________________________________
(Name of Bidder)

By: __________________________________
(Signature of Bidder's Representative)

Title: ________________________________

END OF DOCUMENT
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 SECTION 00 45 46.01
CONTRACTOR'S CERTIFICATION OF

LEGAL ELIGIBILITY FOR BIDDING

SECTION 00 45 46.01
CONTRACTOR'S CERTIFICATION OF LEGAL ELIGIBILITY FOR BIDDING

1.01 CONTRACTOR’S CERTIFICATION OF LEGAL ELIGIBILITY FOR BIDDING

A. ____________________________________ as part of its bid on a contract for the project

(Name of Contractor)

as identified in Document 00 01 01, hereby certifies that said contractor is not barred from bidding
on the aforementioned contract as a result of a violation of either Section 33E-3 (bid rigging) or
33E-4 (bid rotating) of Article 33E of Chapter 38 of the Illinois Revised Statutes or as a result of a
violation of 820 ILCS 130/1 et seq. (the Illinois Prevailing Wage Act).  COMPANY further certifies
by signing the Contract documents that COMPANY, its parent companies, subsidiaries, and
affiliates have not been convicted of, or are not barred for attempting to rig bids, price-fixing or
attempting to fix prices as defined in the Sherman Anti-Trust Act and Clayton Act. 15 U.S.C. § 1 et
seq.; and has not been convicted of or barred for bribery or attempting to bribe an officer or
employee of a unit of state or local government or school district in the State of Illinois in that
Officer’s or employee’s official capacity. Nor has Contractor made an admission of guilt of such
conduct that is a matter of record, nor has any official, officer, agent, or employee of Contractor
 been so convicted nor made such an admission.

By: _________________________________
Authorized Agent of Contractor

Subscribed and sworn to before me

This __________ day of ____________________, 20____.

_______________________________________________

Notary Public

END OF DOCUMENT
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CONTRACTOR'S DRUG-FREE
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SECTION 00 45 46.02
CONTRACTOR'S DRUG-FREE WORKPLACE CERTIFICATION

1.01 CONTRACTOR'S DRUG-FREE WORKPLACE CERTIFICATION

A. Pursuant to Chapter 30, Section 580/1 of the Illinois Compiled Statutes (30 ILCS 580/1) et.  seq.
entitled "Drug Free Workplace Act", the undersigned contractor hereby certifies to Owner's Actual
Name that it will provide a drug-free workplace by:
1. Publishing a statement:

a. Notifying employees that the unlawful manufacture, distribution, dispensation, possession, or
use of a controlled substance, including cannabis, is prohibited in the grantee's of
contractor's workplace.

b. Specifying the actions that will be taken against employees for violations of such prohibition.
c. Notifying the employee that, as a condition of employment on such contract or grant, the

employee will:
1) abide by the terms of the statement; and
2) notify the employer of any criminal drug statute conviction for a violation occurring in the

workplace no later than 5 days after such conviction.
2. Establishing a drug free awareness program to inform employees about:

a. the dangers of drug abuse in the workplace;
b. the grantee's or contractor's policy of maintaining drug free workplace;
c. any available drug counseling, rehabilitation, and employee assistance program; and
d. the penalties that may be imposed upon employees for drug violations.

3. Making it a requirement to give a copy of the statement required by subsection (a) to each
employee engaged in the performance of the contract or grant and to post the statement in a
prominent place in the workplace.

4. Notifying the contracting agency within 10 days after receiving notice under part (B) of
paragraph (3) of subsection (a) from an employee or otherwise receiving actual notice of such
conviction.

5. Imposing a sanction on, or requiring the satisfactory participation in a drug assistance or
rehabilitation program by any employee who is so convicted, as required by Section 5 (30 ILCS
580/5) of the Act.

6. Assisting employees in selecting a course of action in the event drug counseling treatment, and
rehabilitation is required and indicating that a trained referral team in place.

7. Making a good faith effort to continue to maintain a drug free workplace through implementation
of Section 3 of the Drug Free Workplace Act.

B. Failure to abide by this Contractor's Drug Free Workplace Certification shall subject the Contractor
to the penalties set forth in Sections 6, 7 and 8 of the Drug Free Workplace Act.

C. Notice:  This Contractor's Drug Free Workplace Certification is to be completed by any
corporations, partnerships or other entities with twenty-five or more employees at the time of the
contract, or a department, division or unit thereof, directly responsible for the performance of a
contract of $5,000 or more with Owner's Actual Name.
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CONTRACTOR'S DRUG-FREE
WORKPLACE CERTIFICATION

______________________________
Name of Contractor

By:  ___________________________

Its:  ___________________________

Attest:

By:  ______________________________

Its:  ______________________________

DATED:  __________________________

2.01 INDIVIDUAL'S DRUG-FREE WORKPLACE CERTIFICATION

A. Pursuant to Chapter 30, Section 580/1 of the Illinois Compiled Statutes (30 ILCS 580/1) et.  seq.
entitled "Drug Free Workplace Act", the undersigned individual hereby certifies to Owner's Actual
Name that the individual will not engage in the unlawful manufacture, distribution, posession or use
of a controlled substance in the performance of the contract.

B. Failure to abide by this Contractor's Drug Free Workplace Certification shall subject the individual
to the penalties set forth in Sections 6, 7 and 8 of the Drug Free Workplace Act.

C. Notice:  This Individual's Drug Free Workplace Certification is to be completed by any individual
directly responsible for the performance of a contract of $5,000 or more with Owner's Actual Name.

_____________________________________
Name of Individual

Signature:  ___________________________

DATED:  _____________________________

END OF DOCUMENT
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SECTION 00 45 46.03
CONTRACTOR’S CERTIFICATION OF BACKGROUND CHECK

1.01 CONTRACTOR’S CERTIFICATION OF BACKGROUND CHECK

A. Contractor shall exercise general and overall control of its officers, employees and/or
agents.  Contractor agrees that no one shall be assigned to perform work at Owner’s facilities or on
Owner’s properties on behalf of Contractor, Contractor’s consultants, subcontractors and their
respective officers, employees, agents and assigns unless Contractor has completed a criminal
background investigation for each individual to be performing work at the site.  In the event that the
individual’s criminal background investigation reveals that the individual has a conviction record
that has not been sealed, expunged or impounded under Section 5.2 of the Criminal Identification
Act, Contractor agrees that the individual shall not be assigned to perform work on or at Owner’s
facilities or on Owner’s properties absent prior written consent from Owner.  Owner, at any time, for
any reason and in Owner’s sole discretion, may require Contractor and/or Contractor’s consultants,
and/or subcontractors to remove any individual from performing any further work under this
Agreement.

______________________________
Name of Contractor

By:  ___________________________
Its: ___________________________

Attest:

By:  ______________________________

Its:  ______________________________

DATED:  __________________________

END OF DOCUMENT
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SECTION 00 45 46.04
CONTRACTOR’S CERTIFICATION OF NO CONFLICT OF INTEREST

1.01 CONTRACTOR'S CERTIFICATION OF NO CONFLICT OF INTEREST

A. Contractor affirms that no Kendall County Forest Preserve Commissioner or elected official has a
direct or indirect pecuniary interest in Contractor or this Agreement, or, if any Kendall County
Forest Preserve Commissioner or elected official does have a direct or indirect pecuniary interest
in Contractor or this Agreement, that interest, and the procedure followed to effectuate this
Agreement has and will comply with 50 ILCS 105/3.

______________________________
Name of Contractor

By:  ___________________________
Its: ___________________________

Attest:

By:  ______________________________

Its:  ______________________________

DATED:  __________________________

END OF DOCUMENT
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SECTION 00 45 46.05
CONTRACTOR’S DISCRIMINATION AND HARASSMENT CERTIFICATION

1.01 CONTRACTOR'S DISCRIMINATION AND HARASSMENT CERTIFICATION

A. Contractor its officers, employees, and agents agree not to commit unlawful discrimination and
agree to comply with all applicable provisions of the Illinois Human Rights Act, Title VII of the Civil
Rights Act of 1964, as amended, the Americans with Disabilities Act, the Age Discrimination in
Employment Act, Section 504 of the Federal Rehabilitation Act, and all applicable rules and
regulations. 

B. Contractor shall comply with the Illinois Human Rights Act, 775 ILCS 5/1‐101 et seq., as amended
and any rules and regulations promulgated in accordance therewith, including, but not limited to the
Equal Employment Opportunity Clause, Illinois Administrative Code, Title 44, Part 750 (Appendix
A), 775 ILCS 5/1‐102, which is incorporated herein by reference, and constituting of a written EEO
Policy and a workforce profile that demonstrates its EEO practices. Furthermore, Contractor shall
comply the Public Works Employment Discrimination Act, 775 ILCS 10/0.01 et seq., as amended.
Contractor  must have a written sexual harassment policy, which complies with 775 ILCS 15/3.

______________________________
Name of Contractor

By:  ___________________________
Its: ___________________________

Attest:

By:  ______________________________

Its:  ______________________________

DATED:  __________________________

END OF DOCUMENT
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SECTION 00 52 00
AGREEMENT FORM

1.01 FORM OF AGREEMENT

A. AIA Document A101, Standard Form of Agreement Between Owner and Contractor where the
basis of payment is a Stipulated Sum (2017 Edition), as amended, forms the basis of Contract
between the Owner and Contractor.

B. The above document as amended is attached hereto. (8 Pages).

END OF DOCUMENT
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���� �¡¢�£¤¥¦�¤§�̈©�ª«¦����¥¤¬�̈©����®�ª«¦�¬¦¤̄���°±²�³́µ¶·̧�¹²¶¹º»¼½�¶»¾̧�¿́²¼À�»²¶�¾½»µÁÂÃ�¢Ä��¡�ª«¦�ÅÆ®¦̄Ç°È»¿½̧�É½Ê»É�·¼»¼Ë·̧�»¶¶µ½··�»²¶�́¼À½µ�¹²Ì́µ¿»¼¹́²ÂÍ¦®¥¤ÎÎ�Ï̈Ð®ª¬�Ñ̈ ¦̄§ª�Ò̄¦§¦̄Ó¦�Ô§ª̄Õª�ÖÖ×�Ø�Ù¤¥§̈®�ÚªÛ�Ü̈ Ý̄ÓÎÎ¦Þ�ßà�á×âá×���¤®¥�ª«¦�Ï̈®ª̄¤Õª̈̄Ç°È»¿½̧�É½Ê»É�·¼»¼Ë·̧�»¶¶µ½··�»²¶�́¼À½µ�¹²Ì́µ¿»¼¹́²Â����������©̈̄�ª«¦�©̈ÎÎ̈Æ®ã�Ò̄ ä̈¦ÕªÇ°È»¿½̧�É́º»¼¹́²�»²¶�¶½¼»¹É½¶�¶½·ºµ¹å¼¹́²ÂÍ¦®�ÒÕÝ¦̄ÎÎ�æ̈Ð§¦�ç¦®̈Ó¤ª̈®§�áèâ×é�Ù®ÝÎ¦̄�ç¥Û��Ü̈ Ý̄ÓÎÎ¦Þ�ßà�á×âá×��ê«¦�é̄Õ«ª¦ÕªÇ°È»¿½̧�É½Ê»É�·¼»¼Ë·̧�»¶¶µ½··�»²¶�́¼À½µ�¹²Ì́µ¿»¼¹́²Â�ÍÎÐë¦̄Þ�ß®ÕÛ�����ìÖ�Ø�í¦®ª̈®�ÚªÛ�éÐ̄̈ ¤̄Þ�ßà�á×â×á����ê«¦�ÅÆ®¦̄�¤®¥�Ï̈®ª̄¤Õª̈̄�¤ã̄¦¦�¤§�©̈ÎÎ̈Æ§Û



������ ����	
��������������������������������� �!"�� �#"�� $!"�� %&"�� !�"�� !#"�� '�"�� '%"�� '&"�� &("�� &&"�� #&"��  �"��  &"�$))&�*+,�$)�&�-��.�/�01/��2*+�3+4���5�/��6�0�2���/2�47�088������4��/4/�9/,7�.�/�:01/��2*+�3+4���5�/��6�0�2���/2�4";�:030";���/�030�<���"�=0�)�"=�*+,�:030���+��*2��>�251/+�4;�*�/��/��4�/�/,���*,/1*�?4�*+,�1*��+���-/�54/,�@����5���/�1�44��+7�.��4�,�251/+��@*4����,52/,�-��030�4�6�@*�/�*���!A$�A%$�B.��+�)$C$%C$)$$�5+,/��D�,/��E�7$��($%#(�'�@��2��/F���/4��+�) C) C$)$$"��4�+���6����/4*8/"��4�8�2/+4/,�6����+/G��1/�54/��+8�"�*+,�1*���+8��-/�54/,��+�*22��,*+2/�@������/�030���+��*2��>�251/+�4H�./�14��6�I/�9�2/7�.���/�����2���������9��8*���+4"�/G1*�8�2��������J*�*7���7KL�M�N
��LO� P$)%('(&'!%Q �

RSTUV�WX�SYRZ[UV\] R̂V�[W_RYS[R�̀W[abV_R\c R̂V�dWYe�WX�R̂Z\�[W_RYS[Rf S̀RV�WX�[WbbV_[VbV_R�S_̀�\aT\RS_RZSU�[WbgUVRZW_h [W_RYS[R�\abi gSjbV_R\k Z̀\gaRV�YV\WUaRZW_l RVYbZ_SRZW_�WY�\a\gV_\ZW_m bZ\[VUUS_VWa\�gYWnZ\ZW_\o V_abVYSRZW_�WX�[W_RYS[R�̀W[abV_R\Vp̂ZTZR�S����Z_\aYS_[V�S_̀�TW_̀\SYRZ[UV�]���R̂V�[W_RYS[R�̀W[abV_R\qrs�tuvwxyzw�{uz|}svw~�zuv~�~w�u��wr�~���xss}svw��tuv��w�uv~�u��wrs�tuvwxyzw���svsxy����|���s}svwyx���yv��uwrsx�tuv��w�uv~���{xy��v�~����sz���zyw�uv~���xu�szw��yv|y������sxw�~s}svw��ux����~���v~wx|zw�uv~��ux�����sx~�����sv�y��~~|s���x�ux�wu�s�sz|w�uv�u��wr�~���xss}svw��uwrsx��uz|}svw~���~ws���v�wr�~���xss}svw��yv���u����zyw�uv~��~~|s��y�wsx�s�sz|w�uv�u��wr�~���xss}svw��y���u���r�zr��ux}�wrs�tuvwxyzw��yv��yxs�y~��|����y��yxw�u��wrs�tuvwxyzw�y~����ywwyzrs��wu�wr�~���xss}svw�ux�xs�syws��rsxs�v��qrs�tuvwxyzw�xs�xs~svw~�wrs�svw�xs�yv���vws�xyws��y�xss}svw��sw�ssv�wrs��yxw�s~�rsxswu�yv��~|�sx~s�s~��x�ux�vs�uw�yw�uv~��xs�xs~svwyw�uv~��ux�y�xss}svw~��s�wrsx��x�wwsv�ux�uxy����v�sv|}sxyw�uv�u��wrs�tuvwxyzw�{uz|}svw~��uwrsx�wryv�y��u����zyw�uv��y��syx~��v��xw�z�s���SYRZ[UV�c���R̂V�dWYe�WX�R̂Z\�[W_RYS[Rqrs�tuvwxyzwux�~ry����|����s�sz|ws�wrs��ux���s~zx��s���v�wrs�tuvwxyzw�{uz|}svw~��s�zs�w�y~�~�sz���zy�����v��zyws���v�wrs�tuvwxyzw�{uz|}svw~�wu��s�wrs�xs~�uv~�����w��u��uwrsx~�SYRZ[UV�f���̀SRV�WX�[WbbV_[VbV_R�S_̀�\aT\RS_RZSU�[WbgUVRZW_��f�]�qrs��yws�u��zu}}svzs}svw�u��wrs��ux��~ry����s����� ¡�¢£��¢¤�¥���¤¢¦¦¢§̈£©�ª¢«�¬®�̄���° qrs��yws�u��wr�~���xss}svw��̄���° ���yws�~sw��uxwr��v�y�vuw�zs�wu��xuzss���~~|s�����wrs�±�vsx��̄���° ²~wy���~rs��y~��u��u�~��³£¬�́¥�µ�¶µ¥��¢́�µ�·�µ£¬�¥¢�¶�¥�́·̈£��¥���¶µ¥��¢¤� ¢··�£ �·�£¥�¢¤�¥���̧¢́¡®�����y��yws�u��zu}}svzs}svw�u��wrs��ux���~�vuw�~s�szws���wrsv�wrs��yws�u��zu}}svzs}svw�~ry����s�wrs��yws�u��wr�~���xss}svw���f�c�qrs�tuvwxyzw�q�}s�~ry����s�}sy~|xs���xu}�wrs��yws�u��zu}}svzs}svw�u��wrs��ux����f�f�\¹º»¼½¾¼¿½À�[ÁÂÃÀÄ¼¿Á¾��f�f�]��|��szw�wu�y��|~w}svw~�u��wrs�tuvwxyzw�q�}s�y~��xu���s���v�wrs�tuvwxyzw�{uz|}svw~��wrs�tuvwxyzwux�~ry���yzr�s�s��|�~wyvw�y��tu}��sw�uv�u��wrs�svw�xs��ux������ ¡�¢£��¢¤�¥���¤¢¦¦¢§̈£©�ª¢«�¬�µ£¶� ¢·Å¦�¥��¥���£� �¬¬µ́Æ�̈£¤¢́·µ¥̈¢£®



������ ����	
��������������������������������� �!"�� �#"�� $!"�� %&"�� !�"�� !#"�� '�"�� '%"�� '&"�� &("�� &&"�� #&"��  �"��  &"�$))&�*+,�$)�&�-��.�/�01/��2*+�3+4���5�/��6�0�2���/2�47�088������4��/4/�9/,7�.�/�:01/��2*+�3+4���5�/��6�0�2���/2�4";�:030";���/�030�<���"�=0�)�"=�*+,�:030���+��*2��>�251/+�4;�*�/��/��4�/�/,���*,/1*�?4�*+,�1*��+���-/�54/,�@����5���/�1�44��+7�.��4�,�251/+��@*4����,52/,�-��030�4�6�@*�/�*���!A$�A%$�B.��+�)$C$%C$)$$�5+,/��D�,/��E�7$��($%#(�'�@��2��/F���/4��+�) C) C$)$$"��4�+���6����/4*8/"��4�8�2/+4/,�6����+/G��1/�54/��+8�"�*+,�1*���+8��-/�54/,��+�*22��,*+2/�@������/�030���+��*2��>�251/+�4H�./�14��6�I/�9�2/7�.���/�����2���������9��8*���+4"�/G1*�8�2��������J*�*7���7KL�M�N
��LO� P$)%('(&'!%Q R
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STUSUVWXVY�WTZ�[U\�SWT\�U]�\̂Z�_U[\TẀ\�aÙbcZ[\V�b[XZVV�Z[bcZTW\Zd�e[�\̂eV�fgTZZcZ[\h�f[i�Vb̀ �̂dÙbcZ[\V�V̂UbXd�jZ�XeV\Zd�̂ZTZ�U[Xi�e]�e[\Z[dZd�\U�jZ�SWT\�U]�\̂Z�_U[\TẀ\�aÙbcZ[\Vhklmn�opqrnst�uvwxvy�zqp�tmn�{nw�o|s}np|yy�~qx�n��nwq�vt|qw����lm|����pnn�nwt�nwtnpn��|wtq�v��qz�tmn��v��vw���nvp�z|p�t��p|ttnw�v�q�n��� ����������eg[W\bTZk �������������eg[W\bTZk���� ������Te[\Zd�[WcZ�W[d�\e\XZk ��Te[\Zd�[WcZ�W[d�\e\XZk



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 00 72 00 -1

 SECTION 00 72 00
GENERAL CONDITIONS

SECTION 00 72 00
GENERAL CONDITIONS

1.01 FORM OF GENERAL CONDITIONS

A. AIA Document A201 - 2017 "General Conditions of the Contract for Construction"  is the General
Conditions between the Owner and Contractor, as amended.

B. The above document as amended is attached hereto. (46 Pages).

END OF DOCUMENT
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oxzupv�p��xq�²z«zx°z�oxz�srsxzwhbmbae�abcb�e��bhbde�dnbhoxz�srsxzw�xt�r©p�oxzrqvurdbdbde�lbdbde�lbdbaoxzwpzre�ªqsrrpzhbabce�hbdabce�abdbce�gb�bfe�gbgbde�gbdnbce�gbdnbhe�dhbce�dfbababcS\̀[\�W�ZVW\̀�\U�³\Ẁ�TU��jkjkS������S�����́ �̄���������́ �̄��]������S�����S����dbdbae� S\̀[VU®YVW\̀�S�Z̀�T��WUTYVWµTe��ptszsrsxz�xt�j¤j�S\̀[VU®YVW\̀�S�Z̀�T��WUTYVWµT[dbdbde�hbabce�hbdde�hbdcb�e�abcb�e�mbdbde�mbdbce�mbdbhe��j¤e�gbhbdbdoxzwrq�ursxz�¥u©p���pwe�oxzrqvurxq¶whbdne�hbdde�hbdcbde�hbdcbce�lbdbhe�dfbdblbcS\̀VẀ�T̀V��[[W�̀_T̀V�\X��®·Y\̀VUZYV[�jke�dabcbcbcS\̀VẀ®Ẁ��S\̀VUZYV�]TUX\U_Z̀YT��j�jkS\̀VUZYVe��ptszsrsxz�xt�j�j�S�����S�£�������������������]��������̧ ����fbabdbde�fbabce�ddbfe��koxzrqvur�~��szswrqvrsxzhbdbhe�ae�gbae�gbfoxzrqvur�~°vq��vz��¹ºpu�rsxze�oxz�srsxzw�¬p�vrsz}�rxhbmbde�hbdne�fbce�lbdoxzrqvur��xu��pzrwe�ox{spw�»�qzsw©p��vz��²wp�xtdbfbce�cbhble�fbhS\̀VUZYV��\Y®_T̀V[e��ptszsrsxz�xt�j�j�S\̀VUZYV��®_cbcbce�cbcbae�hbmbae�hbmbfe�hb�e�hbdnbce�fbcbhe�mbhe�mbae�ij�e�gbce�gbabce�gbfbdbae�gblbme�gbme�dnbhbce�ddbfe�dcbdbce�dcbhe�dabcbae�dabhbce�dfbdbabce���j�j�£���j�j�S\̀VUZYV��®_e��ptszsrsxz�xtij�oxzrqvur�|s�pdbdbae�cbcbde�cbcbce�hbmbae�hbmbfe�hbdnbce�fbcbhe�lbdbfe�mbcbdbhe�mbhbde�mbhbfe�mbhble�me�me�mbhbdne�mbae��bdbde��bcbde��bcbhe��bhbde�gbfbde�gbme�dnbhbce�dcbdbde�dcbdbce�dabhbce�dfbdbabce�dfbdblbde�dfbcbfS\̀VUZYV��W_Te��ptszsrsxz�xt�bdbdS�����S���¤oxzrqvurxqe��ptszsrsxz�xt¤j�£� j�j�S\̀VUZYV\U¼[�S\̀[VU®YVW\̀�Z̀���®·_WVVZ���Y�T�®�T[¤j�½e�hbdcbde�hbdcbce�abcbhe�lbdbhe�dfbdblbc
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��LO� P$(%&& '�&EQ R

STUVWXYVTWZ[�\]̂ _T̀aa[bcbcde�fcfcbe�fcdcfe�fcgche�fcie�fchgcbe�dcbcfe�dcbcje�hkcbe�hkcfe�hhcfe�hdche�hdcbchchlmnopqrompst�uvqwvxvoy�znt{pqnr|}}~}STUVWXYVTWZ[��a_XV�TU[��̂���V���âXWXVa�STUVWXYVTW[�XU����UaWZ[��TWYa[fchbc�e�fchdcbe�dcbcde�je�hhcfe�hbcbcdSTUVWXYVTWZ[��a_XV�TU[��̂���V�����YTUVWXYVTW[hcbcbe�bcbcde�fcfcbe�fchgche�fchgcbe�dcbcde��e�icjcbe�icjc�e�ichkcbe�hhcbe�hhcfe�hhcdSTUVWXYVTWZ[��a_XV�TU[��̂���V��V�a��WY��VaYVhchcbe�hc�e�bcfcfe�fchcfe�fcbcbe�fcbcfe�fcbcde�fcfche�fcdcbe�fc�che�fc�cde�fchke�fchhe�fchbe�fchje�fchge�dcbe��cbe�jcbcbe��e�gcfche�icbe�icfe�icde�ic�e�ic�e�icge�icie�hkcbcje�hkcfe�hhcfe�hbe�hfcde�h�chcfe�h�cbchSTUVWXYVTWZ[��âWa[aUVXV�TU[fcbche�fcbcbe�fc�e�fchbcje�jcbcbe�gcbche�icfcfe�icgcbSTUVWXYVTWZ[��a[̂TU[���_�V̀��TW���T[a��aW�TW]�U��V�a��TW�fcfcbe�fchge��cfe�jchcfe�jcbe�ic�che�hkcbcgSTUVWXYVTWZ[��a��a��T��STUVWXYV��TY�]aUV[fcbSTUVWXYVTWZ[�����V�VT��VT̂�V�a��TW�bcbcbe�ic�STUVWXYVTWZ[�����V�VT��aW]�UXVa�V�a�STUVWXYVhdchSTUVWXYVTWZ[����]�VVX_[fchke�fchhe�fchbe�dcbc�e��cbche��cbcfe�icbe�icfe�icgcbe�icgcfe�iciche�ichkcbe�ichkcfSTUVWXYVTWZ[���̂aW�UVaU�aUVfcie�hkcbcjSTUVWXYVTWZ[���̂aW��[�TU�XU��STU[VW�YV�TU��WTYa��Wa[hcbcbe�fcfe�fcde�fchbchke�dcbcbe�dcbc�e�jchcfe�jcbcde��chcfe��cfcde��cfcje�gcbe�hke�hbe�hde�h�chcdSTTW��UXV�TU�XU��STWWa_XV�TUhcbe�fcbche�fcfche�fchke�fchbcje�jchcfe�jcbchST̂�a[���WU�[�a��T���WX��U�[�XU���̂aY���YXV�TU[hc�e�bcfcje�fchhST̂ Ẁ���V[hc�e��~}�STWWaYV�TU�T���TW�bc�e�fc�cfe�icdcbe�icgcbe�icgcfe�iciche�hbchcbe�}�~�e�hbcfe�h�chcfche�h�chcfcbe�h�cbchlmpp|xqovmn�qn��zno|no�m��o�|�lmnopqro��mr{�|not}~�lmtoe��a��U�V�TU�T��~�~�ST[V[bc�e�fcbcde�fc�cfe�fcgcbe�fch�cbe��cdcbe�jchche�jcbcfe��cfcfcfe��cfcde��cfcge��cfcie�ichkcbe�hkcfcbe�hkcfcje�hhcbe�hbchcbe�hbcbche�hbcbcde�hfcde�hdl{oovn��qn���qor�vn��~}�e�jcbc��

�X]X�a�VT�STU[VW�YV�TU�T����UaW�TW��âXWXVa�STUVWXYVTW[fchdcbe�jcbcde�hkcbchcbe�hkcbc�e�hkcde�hbcbcd�X]X�a�VT�V�a��TW�fchdcbe�iciche�hkcbchcbe�hkcbc�e�hkcde�hbcbcd�X]X�a[e�S_X�][��TWfcbcde�fchge�jchche�gcfcfe�ic�che�icjc�e�hkcfcfe�hhcfcbe�hhcfe�hdcbcde�h�chc��X]X�a[��TW��a_X̀jcbcfe�gcfcfe�ic�chcje�ic�e�hkcfcbe�hdcfcb�qo|�m��lm��|nr|�|no�m��o�|��mp e��a��U�V�TU�T�¡~}~��qo|�m��¢{wtoqnovqx�lm�£x|ovmne��a��U�V�TU�T�¡~}~��qye��a��U�V�TU�T�¡~}~��aY�[�TU[�T��V�a��WY��VaYVfc�cde�dcbcje�dcbc�e�dcbchhe�dcbchbe�dcbchfe�jcfe��cfcde��cfcie�gchcfe�gcfche�icbe�icde�ic�che�icgcde�iciche�hfcdcbe�hdcbcbe�hdcbcde�h�che�h�cb�|rvtvmnt�om��vo��mx��l|pov�vrqovmnicdche�¤~¥e�ic�e�hdchchcf�a�aYV��a�TW�¦TUYTU�TW]�U���TW�e��YYâVXUYae��a§aYV�TU�XU��STWWaYV�TU�T�bc�e�fc�e�dcbcje�jcbcfe�ic�che�ic�cfe�icjcje�icgcbe�icicfe�ichkcde�hbcbch�a��U�V�TU[hche�bchche�fchche�fc�e�fchbche�fchbcbe�fchbcfe�dchche��che�jchcbe��cbche��cfche�gche�iche�icgche�h�chch�|xqyt�qn��̈©o|ntvmnt�m��ªv�|�~�e��~�~�e��cbcfe��cbche��cfche��~�e�¡~�e�ic�che�¤~�e�hkcfcbe�}«~�e�hdcfcbe�}¥~}~¬e�h�cbc��v�voqx��qoq�t|�qn��ªpqnt�vttvmn}~���[̂�Va[jcfe��cfcie�h�che�h�cb�mr{�|not�qn��¢q�£x|t�qo�o�|�¢vo|�~}}�pq®vn�te��a��U�V�TU�T�}~}~¥�WX��U�[�XU���̂aY���YXV�TU[e�̄[a�XU����UaW[��̂�T�fchh\��aYV��a��XVa�T��°U[�WXUYagcbcb�̈|p�|nrv|t}«~�e�hdchchcbe�}¥~}~¥\]̂ _T̀aa[e�STUVWXYVTWZ[fcfcbe�fcdcfe�fcgche�fcie�fchgcbe�dcbcfe�dcbcje�hkcbe�hkcfcfe�hhcfe�hdche�hdcbchch\±��̂]aUVe�²X�TWe�TW�³XVaW�X_[hchcfe�hchcje�fcde�fc�e�fcgcbe�fcgcfe�fchbe�fchfe�fch�che�dcbcje�dcbc�e��cbche�jcbche��cfcde�icfcbe�icfcfe�ic�chcfe�ichkcbe�hkcbche�hkcbcde�hdcbchche�hdcbchcb\́aY�V�TU�XU���WT�Wa[[�T��V�a��TW�hchcfe�hcbche�hcbcbe�bcfcde�bcfcje�fche�fcfche�fcdche�fc�che�fchkche�fchbe�fchde�dcbe�jcbcbe��chcfe��cfcje�gcbe�ic�che�iciche�hkcbe�hkcfe�hbche�hbcbe�hdcbe�hdcfche�h�chcd
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��LO� P$(%&& '�&EQ R

STUVWXYZWX�Z[�\Y]V_̂̀_ab�̂_c_ab�d_̀_̂b�c_̀_eb�c_̂b�c_ab�f_d_eb�f_cb�eg_̂_̀b�eg_ab�ea_̂b�ed_e_hb�ijklkjmnopqrs�tu�vnwxsyzf_d_e_̂b�{k|b�f_eg_̀b�ê_db�ea_e_e_̂b�ea_̀_e_̀}~��U���Z����VV��V[V�UY�V�Z���ZW�ZW[Z�]YW���Z���moynp��tx�pszoty�ny��moynp�vnwxsyza_̀_eb�a_̀_fb�f_�_̀b�{ki�b�è_̂b�ea_̀_ab�ea_a_̂}YW~W�Y~�����~W�V]VWUXb���WV��X_̀̀_eb�ê_̀_̀b�ea_e_e_a��������v���������i�t sryoy¡��n¢i£ki¤�~�~WUVVX���VV��~��~WU��¥n¦nr�tq§�̈nzsronp§�ny���q©§znyªs§eg_̀_ab�i�k£«¬VWUY[Y�~UYZW�Z[����ZWU�~�UZ�X�~W¬���®®�YV�Xd_̀_e�y�sxyouoªnzoty_̂ecb�£kīb�f_h_�b�f_eg_̀b�eg_̂_̂b�ee_̂�yutrxnzoty�ny���sr oªs§��s°qors��tu�z±s��¢ysr_̀e_̀b�lklb�̀_̂b�̂_̀_̀b�̂_è_eg_eb�h_e_̂b�h_e_ab�h_̀_db�f_h_eb�f_f_̀b�f_eg_̂b�eg_̂_̂b�ee_̀b�ê_a_eb�ê_a_̀b�ea_e_e_ab�ea_e_ab�ed_e_a�yozonp�²sªo§otyijkl�yozonp�²sªo§oty�̈n³sŕ�²suoyozoty�tue_e_�«WYUY~���V�YXYZW�µ~�V�b��V�YXYZWXea_̀_ab�ed_e_a_̀b�ed_̀_eb�ed_̀_̀b�ed_̀_̂b�ed_̀_ab�ed_̀_d«WYUY~���V�YXYZW�µ~�V�b�STUVWU�Z[���U¶Z�YU�ea_̀_ab�ed_e_a_̀b�ed_̀_eb�ed_̀_̀b�ed_̀_̂b�ed_̀_ab�ed_̀_d�y·qrw�tr�²nxn¡s�zt�vsr§ty�tr�vrt�srzwi�klk̄b�eg_a«WX®V�UYZWX_̂e_̂b�̂_̂_̂b�̂_c_eb�a_̀_̀b�a_̀_hb�a_̀_fb�f_a_̀b�f_�_̂b�f_f_̀b�f_eg_eb�è_̀_eb�ê_a«WXU���UYZWX�UZ�̧Y¬¬V�Xe_e_e«WXU���UYZWX�UZ�U¶V�¹ZWU�~�UZ�_̂̀_ab�̂_̂_eb�̂_�_eb�d_̀_eb�cb��_̀_̀b�èb�ê_a_̀�y§zrqxsyz§�tu��sr oªsb��V[YWYUYZW�Z[ikik|«WX��~W�Vh_e_eb�c_̂_ab��_̀_̀b�f_̂_̀b�f_�_ab�f_f_eb�f_eg_̀b�eg_̀_db�ii«WX��~W�Vb��ZUY�V�Z[�¹~W�V��~UYZW�Z��ST®Y�~UYZWee_e_ab�ee_̀_̂�y§qrnyªś��tyzrnªztrº§��on©opozwiiki«WX��~W�Vb�S[[V�UY�V��~UV�Z[�_̀_̀b�ea_a_̀�y§qrnyªś��¢ysrº§��on©opozwiikl�y§qrnyªś�vrt�srzwi�klkjb�ee_̀b�ee_ab�ee_d

«WX��~W�Vb��UZ�V¬�µ~UV�Y~�Xf_̂_̀���»��������²�¼��²�ii«WX��~W�V�¹Z]®~WYVXb�¹ZWXVWU�UZ�½~�UY~������®~W��f_f_e«WX��V¬��ZXXb��¬¾�XU]VWU�~W¬��VUU�V]VWU�Z[ee_d«WUVWU�Z[�U¶V�¹ZWU�~�U��Z��]VWUXe_̀_eb�a_̀_cb�a_̀_èb�a_̀_ê�yzsrs§zi£kj�yzsr�rsznzotye_e_�b�e_̀_̂b�ik¿b�a_e_eb�d_eb�h_e_̀b�ed_e_e«WUV�®�VU~UYZWXb���YUUVWa_̀_eeb�a_̀_èÀ�¬�]VWU�ZW�}YW~����~�¬ed_a_̀�n©tr�ny��̈nzsronp§́��°qo�xsyze_e_̂b�e_e_hb�£k¿b�̂_db�̂_�_̀b�̂_�_̂b�̂_èb�̂_êb�̂_ed_eb�d_̀_eb�h_̀_eb�c_̂_ab�f_̂_̀b�f_̂_̂b�f_d_e_̂b�f_eg_̀b�eg_̀_eb�eg_̀_ab�ea_̀_e_eb�ea_̀_e_̀Á~Z���YX®�UVX�_̂_eÁ~�X�~W¬�ÂV���~UYZWXe_db�̀_̂_̀b�̂_̀_̂b�̂_̀_ab�̂_hb�̂_cb�̂_è_egb�̂_êb�f_h_ab�f_f_eb�eg_̀_̀b�ê_eb�ê_̂_eb�ê_a_̀b�ê_db�eab�ed_̀_�b�ed_aÁYVWX_̀e_̀b�f_̂_eb�f_̂_̂b�f_h_�b�f_eg_̀b�f_eg_ab�ed_̀_�ÁY]YU~UYZWXb��U~U�UVX�Z[è_̀_db�ed_e_̀b�ed_a_e_eÁY]YU~UYZWX�Z[�ÁY~Y�YU�_̂̀_̀b�̂_db�̂_è_egb�̂_è_eg_eb�̂_ecb�̂_e�_eb�a_̀_hb�a_̀_cb�h_̀_̀b�f_a_̀b�f_h_ab�f_h_cb�f_h_�b�eg_̀_db�eg_̂_̂b�ee_̂b�è_̀_db�ê_̂_eÁY]YU~UYZWX�Z[�\Y]V_̀e_̀b�̀_̀b�̀_db�̂_̀_̀b�̂_egb�̂_eeb�̂_è_db�̂_ed_eb�a_̀_cb�d_̀b�d_̂b�d_a_eb�h_̀_ab�c_̂b�c_ab��_̀b�f_̀b�f_̂_eb�f_̂_̂b�f_a_eb�f_db�f_hb�f_cb�f_�b�f_fb�f_egb�è_̀b�ê_ab�eab�edb�ed_e_̀b�ed_e_̂b�ed_e_d¨nzsronp§́�¥n¦nr�tq§eg_̀_ab�i�k£µ~UV�Y~�Xb�Á~Z�b�SÃ�Y®]VWU�~W¬e_e_̂b�e_e_hb�̂_a_eb�̂_db�̂_�_̀b�̂_�_̂b�̂_èb�̂_êb�̂_ed_eb�d_̀_eb�h_̀_eb�c_̂_ab�f_̂_̀b�f_̂_̂b�f_d_e_̂b�f_eg_̀b�eg_̀_e_̀b�eg_̀_ab�ea_̀_e_eb�ea_̀_e_̀µV~WXb�µVU¶Z¬Xb�\V�¶WYÃ�VXb��VÃ�VW�VX�~W¬�½�Z�V¬��VX�Z[�¹ZWXU���UYZW_̂̂_eb�̂_è_egb�a_̀_̀b�a_̀_cb�f_a_̀µV�¶~WY��X�ÁYVW_̀e_̀b�f_̂_eb�f_̂_̂b�f_h_�b�f_eg_̀b�f_eg_ab�ed_̀_�¨s�onzoty�_̂_eb�ed_e_̂_̀b�ed_̀_eb�ed_̀_db�ed_̀_hb�ijk£b�ed_a_eb�ed_a_e_e¨oytr��±ny¡s§�oy�z±s�Ätr³e_e_eb�̂_a_̀b�̂_è_�b�a_̀_�b�c_eb�|k¿
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S�TUVUW�XYZ[\�]̂_�\[̀[ab[�cdẐe[f�g[\bà[h�̂Zf�cdẐe[f�i ê[\âjh�k\ad\�ed�̀d]][Z̀[][Ze�dl�em[�n\do[̀ep�d\�k[\adfà̂jj_�em\dqrmdqe�em[�n\do[̀es�XYZ[\�hm̂jj�lq\Zahm�̂�jahe�dl�cdẐe[f�g[\bà[h�̂Zf�cdẐe[f�i ê[\âjh�ed�tdZe\̂̀ed\�YaemaZ�̂�\[̂hdẐuj[�ea][�dl�XYZ[\�m̂baZr�\[̀[ab[f�̂�̀d]]ae][Ze�ld\�ĥ][s�tdZe\̂̀ed\�]̂_�\[j_�dZ�em[�jahe�aZ�k\[k̂\̂eadZ�dl�̂Z_�v̂jq[�wZraZ[[\aZr�n\dkdĥjp�Ym[Z�k\[k̂\aZr�Yd\x�h̀m[fqj[�d\�f[bahaZr�̂Z_�\[yq[he�ld\�̂�̀m̂Zr[�d\f[\sS�TUz�{|}~��������������������~������l�em[�tdZe\̂̀ed\�l̂ajh�ed�̀d\\[̀e��d\x�em̂e�ah�Zde�aZ�̂̀ d̀\f̂Z̀[�Yaem�em[�\[yqa\[][Zeh�dl�em[�tdZe\̂̀e�cd̀q][Zeh�̂h�\[yqa\[f�u_�g[̀eadZ���s��d\�\[k[̂e[fj_�l̂ajh�ed�̀̂\\_�dqe��d\x�aZ�̂̀ d̀\f̂Z̀[�Yaem�em[�tdZe\̂̀e�cd̀q][Zehp�em[�XYZ[\�]̂_�ahhq[�̂�Y\aee[Z�d\f[\�ed�em[�tdZe\̂̀ed\�ed�hedk�em[��d\xp�d\�̂Z_�kd\eadZ�em[\[dlp�qZeaj�em[�̀̂qh[�ld\�hq̀m�d\f[\�m̂h�u[[Z�[ja]aẐe[f��mdY[b[\p�em[�\arme�dl�em[�XYZ[\�ed�hedk�em[��d\x�hm̂jj�Zde�rab[�\ah[�ed�̂�fqe_�dZ�em[�k̂\e�dl�em[�XYZ[\�ed�[�[\̀ah[�emah�\arme�ld\�em[�u[Z[lae�dl�em[�tdZe\̂̀ed\�d\�̂Z_�dem[\�k[\hdZ�d\�[Zeae_p�[�̀[ke�ed�em[�[�e[Ze�\[yqa\[f�u_�g[̀eadZ��s�s�sS�TU��{|}~�������������������{�����~������l�em[�tdZe\̂̀ed\�f[l̂qjeh�d\�Z[rj[̀eh�ed�̀̂\\_�dqe�em[��d\x�d\�ah�dem[\Yah[�f[làa[Ze�aZ�̀̂\\_aZr�dqe�em[��d\x�aZ�^̀ d̀\f̂Z̀[�Yaem�em[�tdZe\̂̀e�cd̀q][Zeh�̂Zf�l̂ajh�YaemaZ�̂�h[b[Z�f̂_�k[\adf�̂le[\�\[̀[ake�dl�Zdeà[�l\d]�em[�XYZ[\�ed�d̀]][Z̀[�̂Zf�d\�̀dZeaZq[�̀d\\[̀eadZ�dl�hq̀m�f[l̂qjep�Z[rj[̀e�d\�dem[\�f[làa[Z̀_�Yaem�fajar[Z̀[�̂Zf�k\d]keZ[hhp�em[�XYZ[\�]̂_p�Yaemdqe�k\[oqfà[�ed�dem[\�\[][fa[h�em[�XYZ[\�]̂_�m̂b[p�̀d\\[̀e�hq̀m�f[l̂qje�d\�Z[rj[̀es�gq̀m�̂̀eadZ�u_�em[�XYZ[\�̂Zf�̂]dqZeh�̀m̂\r[f�ed�em[�tdZe\̂̀ed\p�aZ̀jqfaZr�XYZ[\�h�[�k[Zh[h�̂Zf�̀d]k[ZĥeadZ�ld\�em[��\̀mae[̀e�h�f̂faeadẐj�h[\bà[h�]̂f[�Z[̀[hĥ\_�u_�hq̀m�f[l̂qjep�Z[rj[̀e�d\�dem[\�l̂ajq\[p�̂\[�hquo[̀e�ed�k\ad\�[b̂jq̂eadZ�u_�em[��\̀mae[̀ep�̂Zf�em[��\̀mae[̀e�]̂_p�kq\hq̂Ze�ed�g[̀eadZ��s�s�p�Yaemmdjf�d\�Zqjjal_�̂�t[\ealà̂e[�ld\�n̂_][Ze�aZ�Ymdj[�d\�aZ�k̂\ep�ed�em[�[�e[Ze�\[̂hdẐuj_�Z[̀[hĥ\_�ed�\[a]uq\h[�em[�XYZ[\�ld\�em[�̂̀eq̂j�̀dhe�dl�̀d\\[̀eaZr�hq̀m�f[làa[Z̀a[hs��l�q̀\\[Ze�̂Zf�lqeq\[�k̂_][Zeh�̂\[�Zde�hqllàa[Ze�ed�̀db[\�hq̀m�̂]dqZehp�em[�tdZe\̂̀ed\�hm̂jj�k̂_�em[�fall[\[Z̀[�ed�em[�XYZ[\s��l�em[�tdZe\̂̀ed\�faĥr\[[h�Yaem�em[�̂̀eadZh�dl�em[�XYZ[\�d\�em[��\̀mae[̀ep�em[�tdZe\̂̀ed\�]̂_�laj[�̂�tĵa]�kq\hq̂Ze�ed��\eàj[���s�� ¡¢�£¤¥¦§̈©�§¦ª¦«¬¦©�¥£�¦®̄ °±©¬²¦³́µ�\armeh�̂Zf�\[][fa[h�dl�XYZ[\�hêe[f�aZ�emah��\eàj[���hm̂jj�u[�aZ�̂ffaeadZ�edp�̂Zf�Zde�aZ�ja]aêeadZp�dl�̂Z_�dem[\�\armeh�dl�em[�XYZ[\�r\̂Ze[f�aZ�em[�tdZe\̂̀e�cd̀q][Zeh�d\�̂e�ĵY�d\�aZ�[yqae_s¶�·̧�¹º�V����{»·�¶�·{�S�VU¼�½~}~��¾S�VU¼U¼�¿m[�tdZe\̂̀ed\�ah�em[�k[\hdZ�d\�[Zeae_�af[Zeala[f�̂h�hq̀m�aZ�em[��r\[[][Ze�̂Zf�ah�\[l[\\[f�ed�em\dqrmdqe�em[�tdZe\̂̀e�cd̀q][Zeh�̂h�al�haZrqĵ\�aZ�Zq]u[\s�¿m[�tdZe\̂̀ed\�hm̂jj�u[�ĵYlqjj_�jà[Zh[fp�al�\[yqa\[f�aZ�em[�oq\ahfàeadZ�Ym[\[�em[�n\do[̀e�ah�jd̀ ê[fs�¿m[�tdZe\̂̀ed\�hm̂jj�f[harẐe[�aZ�Y\aeaZr�̂�\[k\[h[Zêeab[�Ymd�hm̂jj�m̂b[�[�k\[hh�̂qemd\ae_�ed�uaZf�em[�tdZe\̂̀ed\�Yaem�\[hk[̀e�ed�̂jj�]̂ee[\h�qZf[\�emah�tdZe\̂̀es�¿m[�e[\]�ÀtdZe\̂̀ed\À�][̂Zh�em[�tdZe\̂̀ed\�d\�em[�tdZe\̂̀ed\�h�̂qemd\aÁ[f�\[k\[h[Zêeab[sS�VU¼UT�¿m[�tdZe\̂̀ed\�hm̂jj�k[\ld\]�em[��d\x�aZ�̂̀ d̀\f̂Z̀[�Yaem�em[�tdZe\̂̀e�cd̀q][ZehsS�VU¼UV�¿m[�tdZe\̂̀ed\�hm̂jj�Zde�u[�\[ja[b[f�dl�aeh�dujar̂eadZh�ed�k[\ld\]�em[��d\x�aZ�̂̀ d̀\f̂Z̀[�Yaem�em[�tdZe\̂̀e�cd̀q][Zeh�[aem[\�u_�̂̀eabaea[h�d\�fqea[h�dl�em[��\̀mae[̀e�aZ�em[��\̀mae[̀e�h�̂f]aZahe\̂eadZ�dl�em[�tdZe\̂̀ep�d\�u_�e[hehp�aZhk[̀eadZh�d\�̂kk\db̂jh�\[yqa\[f�d\�k[\ld\][f�u_�k[\hdZh�d\�[Zeaea[h�dem[\�em̂Z�em[�tdZe\̂̀ed\sS�VUT��~Â�~|��Ã���}���Ä��Å�Ä�Æ~}����}Ç�È�~¾Ç���}Ç����}��É����}���Ä���S�VUTU¼�w�[̀qeadZ�dl�em[�tdZe\̂̀e�u_�em[�tdZe\̂̀ed\�ah�̂�\[k\[h[ZêeadZ�u_�em[�tdZe\̂̀ed\�em̂ep�k\ad\�ed�em[�hqu]ahhadZ�dl�aeh�uafp�em[�tdZe\̂̀ed\�m̂h�Ê�Ë�emd\dqrmj_�[�̂]aZ[f�em[�tdZe\̂̀e�cd̀q][Zeh�̂Zf�f[e[\]aZ[f�em[]�ed�u[�lqjjp�̀d]kj[e[�̂Zf�hqllàa[Ze�ed�[Ẑuj[�em[�tdZe\̂̀ed\�ed�̀dZhe\q̀e�em[��d\x�dqejaZ[f�em[\[aZp�aZ�̂̀ d̀\f̂Z̀[�Yaem�̂kkjà̂uj[�ĵYh�̂Zf�\[rqĵeadZhp�ld\�̂Z�̂]dqZe�Zde�aZ�[�̀[hh�dl�em[�tdZe\̂̀e�gq]�dZ�d\�u[ld\[�em[�f̂e[ÊhË�dl�gquhêZeâj�td]kj[eadZ�[hêujahm[f�aZ�em[��r\[[][Ze��Ê�Ë�bahae[f�̂Zf�[�̂]aZ[f�em[�n\do[̀e�hae[�̂Zf�ah�l̂]ajâ\�Yaem�̂jj�dl�em[�̀dZfaeadZh�em[\[dZ��Ê�Ë�[�̂]aZ[f�em[�Ẑeq\[p�jd̀ êadZ�̂Zf�̀m̂\̂̀ e[\�dl�em[�r[Z[\̂j�̂\[̂�aZ�Ymàm�em[�n\do[̀e�ah�jd̀ ê[fp�aZ̀jqfaZrp�Yaemdqe�ja]aêeadZp�aeh�̀ja]̂ èà�̀dZfaeadZhp�̂b̂aĵuj[�ĵud\�hqkkj_p�ĵud\�̀dheh�̂Zf�̂b̂aĵuj[�[yqak][Ze�hqkkj_�̂Zf�̀dheh��̂Zf�ÊÌË�[�̂]aZ[f�em[�yq̂jae_�̂Zf�yq̂Zeae_�dl�]̂e[\âjhp�hqkkja[hp�eddjhp�[yqak][Zep�ĵud\�̂Zf�k\dl[hhadẐj�h[\bà[h�Z[̀[hĥ\_�ed�d̀]kj[e[�em[��d\xp�aZ̀jqfaZr�uqe�Zde�ja]ae[f�ed�cdẐe[f�i ê[\âjh�̂Zf�cdẐe[f�g[\bà[hp�aZ�em[�]̂ZZ[\�̂Zf�YaemaZ�em[�d̀he�̂Zf�ea][�l\̂][�\[yqa\[f�u_�em[�tdZe\̂̀e�cd̀q][Zehs
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������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���$@"&@('�A-��*�($B$#B$($$�4*+.��C�+.��D�6$��E$%#E�'�?��1��.F���.3��*�( B( B$($$!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P$(%&& '�&EQ �R
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S�TUVV�WXYZ[\]̂_�̀]a�b̀[cd\_�̀̂�̂e\�bf̂\ghi�jklmnopmkn�qhorr�soti�ouovrowrix�om�mhi�ynkzipm�qvmix�mhi�jklmnopm�{kp|silmqx�vlpr|}vl~�jhol~i��n}inqx�jklqmn|pmvkl�jhol~i�{vnipmvuiqx�ol}�kmhin��k}v�vpomvklqx�vl�~kk}�kn}in�ol}�sonti}�p|nnilmr��mk�vl}vpomi��vir}�phol~iq�ol}�qiripmvklq�so}i�}|nvl~�pklqmn|pmvklx�ol}�mhi�o��nkui}��hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�ol}�qvsvron�ni�|vni}�q|wsvmmorq��ghiqi�qhorr�wi�vl�iripmnklvp��kns�kn��o�in�pk��x�ouovrowri�mk�mhi��nphvmipm�ol}���linx�ol}�}irvuini}�mk�mhi��nphvmipm��kn�q|wsvmmor�mk�mhi���lin�|�kl�pks�rimvkl�k��mhi��knt�oq�o�nipkn}�k��mhi��knt�oq�pklqmn|pmi}�S�TUV��beXc�W�̀�f]�_����XaZŶ�Ẁ^̀�̀]a�b̀[cd\_S�TUV�UV��hk��{no�vl~q�oni�}no�vl~qx�}vo~nosqx�qphi}|riqx�ol}�kmhin�}omo�q�ipvorr���ni�oni}��kn�mhi��knt�w��mhi�jklmnopmkn�kn�o��|wpklmnopmknx��|w�q|wpklmnopmknx�sol|�opm|ninx�q|��rvinx�kn�}vqmnvw|mkn�mk�vrr|qmnomi�qksi��knmvkl�k��mhi��knt�S�TUV�U��ynk}|pm�{omo�oni�vrr|qmnomvklqx�qmol}on}�qphi}|riqx��in�knsolpi�phonmqx�vlqmn|pmvklqx�wnkph|niqx�}vo~nosqx�ol}�kmhin�vl�knsomvkl��|nlvqhi}�w��mhi�jklmnopmkn�mk�vrr|qmnomi�sominvorq�kn�i�|v�silm��kn�qksi��knmvkl�k��mhi��knt�S�TUV�UT��os�riq�oni��h�qvpor�i�os�riq�mhom�vrr|qmnomi�sominvorqx�i�|v�silmx�kn��kntsolqhv�x�ol}�iqmowrvqh�qmol}on}q�w���hvph�mhi��knt��vrr�wi�z|}~i}�S�TUV�U���hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�ol}�qvsvron�q|wsvmmorq�oni�lkm�jklmnopm�{kp|silmq��ghivn��|n�kqi�vq�mk�}isklqmnomi�hk��mhi�jklmnopmkn��nk�kqiq�mk�pkl�kns�mk�mhi�vl�knsomvkl�~vuil�ol}�mhi�}iqv~l�pklpi�m�i��niqqi}�vl�mhi�jklmnopm�{kp|silmq��kn�mhkqi��knmvklq�k��mhi��knt��kn��hvph�mhi�jklmnopm�{kp|silmq�ni�|vni�q|wsvmmorq���iuvi��w��mhi��nphvmipm�vq�q|wzipm�mk�mhi�rvsvmomvklq�k���ipmvkl���������l�knsomvklor�q|wsvmmorq�|�kl��hvph�mhi��nphvmipm�vq�lkm�i��ipmi}�mk�moti�niq�klqvui�opmvkl�so��wi�qk�v}ilmv�vi}�vl�mhi�jklmnopm�{kp|silmq���|wsvmmorq�mhom�oni�lkm�ni�|vni}�w��mhi�jklmnopm�{kp|silmq�so��wi�nim|nli}�w��mhi��nphvmipm��vmhk|m�opmvkl�S�TUV�U��ghi�jklmnopmkn�qhorr�niuvi���kn�pks�rvolpi��vmh�mhi�jklmnopm�{kp|silmqx�o��nkuix�ol}�q|wsvm�mk�mhi��nphvmipmx��hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�ol}�qvsvron�q|wsvmmorq�ni�|vni}�w��mhi�jklmnopm�{kp|silmqx�vl�oppkn}olpi��vmh�mhi�q|wsvmmor�qphi}|ri�o��nkui}�w��mhi��nphvmipm�knx�vl�mhi�owqilpi�k��ol�o��nkui}�q|wsvmmor�qphi}|rix��vmh�nioqklowri��nks�mliqq�ol}�vl�q|ph�qi�|ilpi�oq�mk�po|qi�lk�}iro��vl�mhi��knt�kn�vl�mhi�opmvuvmviq�k��mhi���lin�kn�k���i�onomi�jklmnopmknq�S�TUV�U�����q|wsvmmvl~��hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�ol}�qvsvron�q|wsvmmorqx�mhi�jklmnopmkn�ni�niqilmq�mk�mhi���lin�ol}��nphvmipm�mhom�mhi�jklmnopmkn�hoq�����niuvi�i}�ol}�o��nkui}�mhisx�����}iminsvli}�ol}�uinv�vi}�sominvorqx��vir}�sioq|nisilmq�ol}��vir}�pklqmn|pmvkl�pnvminvo�niromi}�mhinimkx�kn��vrr�}k�qkx�ol}�����phipti}�ol}�pkkn}vlomi}�mhi�vl�knsomvkl�pklmovli}��vmhvl�q|ph�q|wsvmmorq��vmh�mhi�ni�|vnisilmq�k��mhi��knt�ol}�k��mhi�jklmnopm�{kp|silmq�S�TUV�U��ghi�jklmnopmkn�qhorr��in�kns�lk��knmvkl�k��mhi��knt��kn��hvph�mhi�jklmnopm�{kp|silmq�ni�|vni�q|wsvmmor�ol}�niuvi��k���hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�kn�qvsvron�q|wsvmmorqx�|lmvr�mhi�niq�ipmvui�q|wsvmmor�hoq�wiil�o��nkui}�w��mhi��nphvmipm�S�TUV�U �ghi��knt�qhorr�wi�vl�oppkn}olpi��vmh�o��nkui}�q|wsvmmorq�i�pi�m�mhom�mhi�jklmnopmkn�qhorr�lkm�wi�nirviui}�k��niq�klqvwvrvm���kn�}iuvomvklq��nks�mhi�ni�|vnisilmq�k��mhi�jklmnopm�{kp|silmq�w��mhi��nphvmipm¡q�o��nkuor�k���hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�kn�qvsvron�q|wsvmmorqx�|lriqq�mhi�jklmnopmkn�hoq�q�ipv�vporr��lkmv�vi}�mhi��nphvmipm�k��q|ph�}iuvomvkl�om�mhi�mvsi�k��q|wsvmmor�ol}�����mhi��nphvmipm�hoq�~vuil��nvmmil�o��nkuor�mk�mhi�q�ipv�vp�}iuvomvkl�oq�o�svlkn�phol~i�vl�mhi��kntx�kn�����o�jhol~i��n}in�kn�jklqmn|pmvkl�jhol~i�{vnipmvui�hoq�wiil�vqq|i}�o|mhknv¢vl~�mhi�}iuvomvkl��ghi�jklmnopmkn�qhorr�lkm�wi�nirviui}�k��niq�klqvwvrvm���kn�innknq�kn�ksvqqvklq�vl��hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�kn�qvsvron�q|wsvmmorqx�w��mhi��nphvmipm¡q�o��nkuor�mhinik��S�TUV�U£�ghi�jklmnopmkn�qhorr�}vnipm�q�ipv�vp�ommilmvklx�vl��nvmvl~�kn�kl�niq|wsvmmi}��hk��{no�vl~qx�ynk}|pm�{omox��os�riqx�kn�qvsvron�q|wsvmmorqx�mk�niuvqvklq�kmhin�mhol�mhkqi�ni�|iqmi}�w��mhi��nphvmipm�kl��niuvk|q�q|wsvmmorq���l�mhi�owqilpi�k��q|ph�lkmvpix�mhi��nphvmipm¡q�o��nkuor�k��o�niq|wsvqqvkl�qhorr�lkm�o��r��mk�q|ph�niuvqvklq�S�TUV�UV¤�ghi�jklmnopmkn�qhorr�lkm�wi�ni�|vni}�mk��nkuv}i��nk�iqqvklor�qinuvpiq�mhom�pklqmvm|mi�mhi��nopmvpi�k��onphvmipm|ni�kn�il~vliinvl~�|lriqq�q|ph�qinuvpiq�oni�q�ipv�vporr��ni�|vni}�w��mhi�jklmnopm�{kp|silmq��kn�o��knmvkl�k��mhi��knt�kn�|lriqq�mhi�jklmnopmkn�lii}q�mk��nkuv}i�q|ph�qinuvpiq�vl�kn}in�mk�ponn��k|m�mhi�jklmnopmkn¡q�niq�klqvwvrvmviq��kn�pklqmn|pmvkl�
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RSTUVW�RSXYZ[VW�XS\YU]̂_SVW�VŜ_SU\SVW�TU[�̀aZ\S[_aSVb�cYS�dZUXaT\XZa�VYTee�UZX�fS�aŜ_]aS[�XZ�̀aZg][S�̀aZhSVV]ZUTe�VSag]\SV�]U�g]ZeTX]ZU�Zh�T̀ è]\TfeS�eTibj�klmnlmolm�ph�̀aZhSVV]ZUTe�[SV]qU�VSag]\SV�Za�\SaX]h]\TX]ZUV�fr�T�[SV]qU�̀aZhSVV]ZUTe�aSeTXS[�XZ�VrVXSRVW�RTXSa]TeVW�Za�Ŝ_]̀RSUX�TaS�V̀S\]h]\Teer�aŜ_]aS[�Zh�XYS�dZUXaT\XZa�fr�XYS�dZUXaT\X�sZ\_RSUXVW�XYS�tiUSa�TU[�XYS�ua\Y]XS\X�i]ee�V̀S\]hr�Tee�̀SahZaRTU\S�TU[�[SV]qU�\a]XSa]T�XYTX�V_\Y�VSag]\SV�R_VX�VTX]Vhrb�cYS�dZUXaT\XZa�VYTee�fS�SUX]XeS[�XZ�aSer�_̀ZU�XYS�T[Ŝ_T\r�TU[�T\\_aT\r�Zh�XYS�̀SahZaRTU\S�TU[�[SV]qU�\a]XSa]T�̀aZg][S[�]U�XYS�dZUXaT\X�sZ\_RSUXVb�cYS�dZUXaT\XZa�VYTee�\T_VS�V_\Y�VSag]\SV�Za�\SaX]h]\TX]ZUV�XZ�fS�̀aZg][S[�fr�TU�T̀ àZ̀a]TXSer�e]\SUVS[�[SV]qU�̀aZhSVV]ZUTeW�iYZVS�V]qUTX_aS�TU[�VSTe�VYTee�T̀ S̀Ta�ZU�Tee�[aTi]UqVW�\Te\_eTX]ZUVW�V̀S\]h]\TX]ZUVW�\SaX]h]\TX]ZUVW�vYZ̀�saTi]UqVW�TU[�ZXYSa�V_fR]XXTeV�̀aS̀TaS[�fr�V_\Y�̀aZhSVV]ZUTeb�vYZ̀�saTi]UqVW�TU[�ZXYSa�V_fR]XXTeV�aSeTXS[�XZ�XYS�wZaxW�[SV]qUS[�Za�\SaX]h]S[�fr�V_\Y�̀aZhSVV]ZUTeW�]h�̀aS̀TaS[�fr�ZXYSaVW�VYTee�fSTa�V_\Y�̀aZhSVV]ZUTeyV�ia]XXSU�T̀ àZgTe�iYSU�V_fR]XXS[�XZ�XYS�ua\Y]XS\Xb�cYS�tiUSa�TU[�XYS�ua\Y]XS\X�VYTee�fS�SUX]XeS[�XZ�aSer�_̀ZU�XYS�T[Ŝ_T\r�TU[�T\\_aT\r�Zh�XYS�VSag]\SVW�\SaX]h]\TX]ZUVW�TU[�T̀ àZgTeV�̀SahZaRS[�Za�̀aZg][S[�fr�V_\Y�[SV]qU�̀aZhSVV]ZUTeVW�̀aZg][S[�XYS�tiUSa�TU[�ua\Y]XS\X�YTgS�V̀S\]h]S[�XZ�XYS�dZUXaT\XZa�XYS�̀SahZaRTU\S�TU[�[SV]qU�\a]XSa]T�XYTX�V_\Y�VSag]\SV�R_VX�VTX]Vhrb�z_aV_TUX�XZ�XY]V�vS\X]ZU�{b|}b|~W�XYS�ua\Y]XS\X�i]ee�aSg]Si�TU[�T̀ àZgS�Za�XTxS�ZXYSa�T̀ àZ̀a]TXS�T\X]ZU�ZU�V_fR]XXTeV�ZUer�hZa�XYS�e]R]XS[�_̀àZVS�Zh�\YS\x]Uq�hZa�\ZUhZaRTU\S�i]XY�]UhZaRTX]ZU�q]gSU�TU[�XYS�[SV]qU�\ZU\S̀X�S�̀aSVVS[�]U�XYS�dZUXaT\X�sZ\_RSUXVbj�klmnlmoln�ph�XYS�dZUXaT\X�sZ\_RSUXV�aŜ_]aS�XYS�dZUXaT\XZayV�[SV]qU�̀aZhSVV]ZUTe�XZ�\SaX]hr�XYTX�XYS�wZax�YTV�fSSU�S̀ahZaRS[�]U�T\\Za[TU\S�i]XY�XYS�[SV]qU�\a]XSa]TW�XYS�dZUXaT\XZa�VYTee�h_aU]VY�V_\Y�\SaX]h]\TX]ZUV�XZ�XYS�ua\Y]XS\X�TX�XYS�X]RS�TU[�]U�XYS�hZaR�V̀S\]h]S[�fr�XYS�ua\Y]XS\Xbj�klmk������������cYS�dZUXaT\XZa�VYTee�\ZUh]US�Z̀SaTX]ZUV�TX�XYS�V]XS�XZ�TaSTV�̀SaR]XXS[�fr�T̀ è]\TfeS�eTiVW�VXTX_XSVW�Za[]UTU\SVW�\Z[SVW�a_eSV�TU[�aSq_eTX]ZUVW�eTih_e�Za[SaV�Zh�̀_fe]\�T_XYZa]X]SVW�TU[�XYS�dZUXaT\X�sZ\_RSUXV�TU[�VYTee�UZX�_UaSTVZUTfer�SU\_RfSa�XYS�V]XS�i]XY�RTXSa]TeV�Za�Ŝ_]̀RSUXbj�klm����������������������j�klm�lm�cYS�dZUXaT\XZa�VYTee�fS�aSV̀ZUV]feS�hZa�\_XX]UqW�h]XX]UqW�Za�̀TX\Y]Uq�aŜ_]aS[�XZ�\ZR̀ eSXS�XYS�wZax�Za�XZ�RTxS�]XV�T̀aXV�h]X�XZqSXYSa�̀aZ̀Saerb�uee�TaSTV�aŜ_]a]Uq�\_XX]UqW�h]XX]UqW�Za�̀TX\Y]Uq�VYTee�fS�aSVXZaS[�XZ�XYS�\ZU[]X]ZU�S�]VX]Uq�̀a]Za�XZ�XYS�\_XX]UqW�h]XX]UqW�Za�̀TX\Y]UqW�_UeSVV�ZXYSai]VS�aŜ_]aS[�fr�XYS�dZUXaT\X�sZ\_RSUXVbj�klm�ln�cYS�dZUXaT\XZa�VYTee�UZX�[TRTqS�Za�SU[TUqSa�T�̀ZaX]ZU�Zh�XYS�wZax�Za�h_eer�Za�̀TaX]Teer�\ZR̀ eSXS[�\ZUVXa_\X]ZU�Zh�XYS�tiUSa�Za�vS̀TaTXS�dZUXaT\XZaV�fr�\_XX]UqW�̀TX\Y]UqW�Za�ZXYSai]VS�TeXSa]Uq�V_\Y�\ZUVXa_\X]ZUW�Za�fr�S�\TgTX]ZUb�cYS�dZUXaT\XZa�VYTee�UZX�\_X�Za�ZXYSai]VS�TeXSa�\ZUVXa_\X]ZU�fr�XYS�tiUSa�Za�T�vS̀TaTXS�dZUXaT\XZa�S�\S̀X�i]XY�ia]XXSU�\ZUVSUX�Zh�XYS�tiUSa�TU[�Zh�XYS�vS̀TaTXS�dZUXaT\XZab�dZUVSUX�VYTee�UZX�fS�_UaSTVZUTfer�i]XYYSe[b�cYS�dZUXaT\XZa�VYTee�UZX�_UaSTVZUTfer�i]XYYZe[W�haZR�XYS�tiUSa�Za�T�vS̀TaTXS�dZUXaT\XZaW�]XV�\ZUVSUX�XZ�\_XX]Uq�Za�ZXYSai]VS�TeXSa]Uq�XYS�wZaxbj�klm�������������j�klm�lm�cYS�dZUXaT\XZa�VYTee�fS�aSV̀ZUV]feS�hZa�XYS�̀aZXS\X]ZU�Zh�Tee�iZax��]U\e_[]UqW�f_X�UZX�e]R]XS[�XZW�Tee�iZax�S̀ahZaRS[�fr�dZUXaT\XZa�TU[�v_f\ZUXaT\XZaV�_UX]e�]XV�\ZR̀ eSX]ZU�TU[�h]UTe�T\\S̀XTU\SW�TU[�VYTee�TX�dZUXaT\XZayV�ZiU�S�̀SUVS�aS̀eT\S�[TRTqS[�Za�eZVX�RTXSa]TeV�Za�aS̀T]a�[TRTqS[�̀TaXV�Zh�XYS�iZaxW�TU[�XYS�dZUXaT\XZa�VYTee�fS�e]TfeS�XYSaShZaSb��dZUXaT\XZa�TU[�v_f\ZUXaT\XZaV�VYTee�XTxS�Tee�a]VxV�haZR�heZZ[V�TU[�\TV_TeX]SVW�TU[�VYTee�RTxS�UZ�\eT]R�hZa�[TRTqSV�hZa�[SeTr�haZR�V_\Y�\T_VSVb��cYS�dZUXaT\XZa�TU[�v_f\ZUXaT\XZaV�RTrW�YZiSgSaW�fS�TeeZiS[�T�aSTVZUTfeS�S�XSUV]ZU�Zh�X]RS�ZU�T\\Z_UX�Zh�V_\Y�[SeTrVW�V_f�S\X�XZ�XYS�\ZU[]X]ZUV�YSaS]U�fShZaS�V̀S\]h]S[b��cYS�dZUXaT\XZa�VYTee�aSRZgS�haZR�XYS�g]\]U]Xr�Zh�XYS�iZax�_̀ZU�]XV�\ZR̀ eSX]ZU�Tee�V_àe_V�RTXSa]Te�Za�Ŝ_]̀RSUX�fSeZUq]Uq�XZ�dZUXaT\XZa�TU[�v_f\ZUXaT\XZaV�Za�_VS[�_U[Sa�XYS]a�[]aS\X]ZU�[_a]Uq�\ZUVXa_\X]ZUb��dZUXaT\XZa�VYTee�aSRZgS�Tee�V_àe_V�RTXSa]TeVW�S�\TgTX]ZUW�\ZU\aSXS�TU[�[Sfa]V�Zh�Tee�x]U[V�haZR�XYS�̀aZ�S\X�V]XSW�VXaSSXV�Za�̀ZaX]ZUV�Zh�f_]e[]UqV�Za�̀aZ̀SaXr�TX�Za�T[�T\SUX�XZ�XYS�V]XS�Zh�XYS�iZaxW�S�\S̀X�XYTX�iY]\Y�RTr�fS�aŜ_]aS[�hZa�aSh]ee]Uq�Za�qaT[]Uq�XYS�V_ahT\SW�i]XY]U�T�aSTVZUTfeS�X]RS�Za�TV�[]aS\XS[�fr�XYS�tiUSa�Za�ua\Y]XS\Xj�klm�ln�ph�XYS�dZUXaT\XZa�hT]eV�XZ�\eSTU�_̀�TV�̀aZg][S[�]U�XYS�dZUXaT\X�sZ\_RSUXVW�XYS�tiUSa�RTr�[Z�VZ�TU[�XYS�tiUSa�VYTee�fS�SUX]XeS[�XZ�aS]Rf_aVSRSUX�haZR�XYS�dZUXaT\XZabj�klm����������������cYS�dZUXaT\XZa�VYTee�̀aZg][S�XYS�tiUSa�TU[�ua\Y]XS\X�i]XY�T\\SVV�XZ�XYS�wZax�]U�̀aS̀TaTX]ZU�TU[�̀aZqaSVV�iYSaSgSa�eZ\TXS[b
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R�STUV�WXYZ[\]̂_̀�aZ\̂b\_�Zbc�dXeYf]gh\_ijk�lmnopqromp�sjqtt�uqv�qtt�pmvqtowks�qnx�twrknsk�ykksz�ijk�lmnopqromp�sjqtt�xkyknx�s{wos�mp�rtqw|s�ymp�wnypwn}k|kno�my�rmuvpw}jos�qnx�uqokno�pw}jos�qnx�sjqtt�jmtx�ojk�~�nkp�qnx��prjwokro�jqp|tkss�ypm|�tmss�mn�qrrm{no�ojkpkmy���{o�sjqtt�nmo��k�pksumnsw�tk�ymp�xkyknsk�mp�tmss��jkn�q�uqpowr{tqp�xksw}n��upmrkss��mp�upmx{ro�my�q�uqpowr{tqp�|qn{yqro{pkp�mp�|qn{yqro{pkps�ws�pk�{wpkx��v�ojk�lmnopqro��mr{|knos��mp��jkpk�ojk�rmuvpw}jo��wmtqowmns�qpk�rmnoqwnkx�wn��pq�wn}s���ukrwywrqowmns��mp�mojkp�xmr{|knos�upkuqpkx��v�ojk�~�nkp�mp��prjwokroz��m�k�kp��wy�qn�wnypwn}k|kno�my�q�rmuvpw}jo�mp�uqokno�ws�xwsrm�kpkx��v��mp�|qxk��nm�n�om��ojk�lmnopqromp��ojk�lmnopqromp�sjqtt��k�pksumnsw�tk�ymp�ojk�tmss�{ntkss�ojk�wnymp|qowmn�ws�upm|uotv�y{pnwsjkx�om�ojk��prjwokrozR�STU���bĉ�b]�]�Z\]XbR�STU�TU��lmnopqromp�sjqtt��qw�k�qnv�pw}jo�my�rmnopw�{owmn�q}qwnso�~�nkp�qnx�wnxk|nwyv��jmtx�jqp|tkss�qnx�xkyknx��woj�rm{nskt�my�~�nkp�s�m�n�rjmmswn}��~�nkp��wos�myywrwqts��myywrkps��k|utmvkks��wnrt{xwn}�ojkwp�uqso��upkskno��qnx�y{o{pk��mqpx�|k|�kps��ktkrokx�myywrwqts�qnx�q}knos�ypm|�qnx�q}qwnso�qtt�twq�wtwov��rtqw|s��s{wos��rq{sks�my�qrowmn��xk|qnxs��upmrkkxwn}s��sko�myys��twkns��qooqrj|knos��xk�os��k�uknsks���{x}|knos��mp�mojkp�twq�wtwowks�wnrt{xwn}�rmsos��pkqsmnq�tk�ykks�qnx�k�uknsk�my�xkyknsk��qpwswn}�ypm|�qnv�tmss��xq|q}k��wn�{pv��xkqoj��mp�tmss�mp�xq|q}k�om�upmukpov��my��jqosmk�kp��wnx�mp�nqo{pk�qs��ktt�qs�ymp�qnv��pkqrj�my�qnv�rm�knqno�wn�ojk�lmnopqro�mp�qnrwttqpv�xmr{|knos�qnx�qnv��pkqrj��v�lmnopqromp�my�qnv�pkupksknoqowmns�mp��qppqnowks�|qxk��wojwn�ojk�rmnopqro�xmr{|knos��rmttkrow�ktv��ojk��ltqw|s����om�ojk�k�okno�s{rj�ltqw|s�pks{to�ypm|�ojk�ukpymp|qnrk�my�ojws�rmnopqro��v�lmnopqromp�mp�ojmsk�ltqw|s�qpk�x{k�om�qnv�qro�mp�m|wsswmn��nk}tkro���wtty{t�qros��kppmps��m|wsswmns�mp�|wsrmnx{ro�my�lmnopqromp�wn�wos�ukpymp|qnrk�{nxkp�ojws��}pkk|knoz�ijk�lmnopqromp�sjqtt�sw|wtqptv��wnxk|nwyv�qnx�jmtx�jqp|tkss�ojk�~�nkp��wos�myywrwqts��myywrkps��k|utmvkks��wnrt{xwn}�ojkwp�uqso��upkskno��qnx�y{o{pk��mqpx�|k|�kps��ktkrokx�myywrwqts�qnx�q}knos�q}qwnso�qnx�ypm|�qnv�qnx�qtt�rtqw|s��rmsos��rq{sks��qrowmns�qnx�k�uknsks��wnrt{xwn}��{o�nmo�tw|wokx�om��tk}qt�ykks��wnr{ppkx��v�pkqsmn�my�lmnopqromp�s��pkqrj�my�qnv�my�wos�m�tw}qowmns�{nxkp�ojws�lmnopqro�mp�wos�xkyq{to�my�qnv�upm�wswmns�my�ojk�lmnopqroz�������������mojwn}�rmnoqwnkx�jkpkwn�sjqtt��k�rmnsop{kx�qs�upmjw�wown}�ojk�~�nkp��wos�myywrwqts��xwpkromps��myywrkps��q}knos�qnx�k|utmvkks��ypm|�xkyknxwn}�ojpm{}j�ojk�sktkrowmn�qnx�{sk�my�ojkwp�m�n�q}knos��qoompnkvs�qnx�k�ukpos��qnv�rtqw|s��s{wos��xk|qnxs��upmrkkxwn}s�qnx�qrowmns��pm{}jo�q}qwnso�ojk|z���{ps{qno�om��ttwnmws�tq��������l���� �¡¢¢���qnv�qoompnkv�pkupksknown}�ojk�~�nkp��{nxkp�ojws�uqpq}pquj��|{so��k�quupm�kx��v�ojk�£knxqtt�lm{nov��oqok�s��oompnkv�qnx�sjqtt��k�quumwnokx�q��ukrwqt��sswsoqno��oqok�s��oompnkvz��ijk�~�nkp�s�uqpowrwuqowmn�wn�wos�xkyknsk�sjqtt�nmo�pk|m�k�lmnopqromp�s�x{ov�om�wnxk|nwyv��xkyknx��qnx�jmtx�ojk�~�nkp�jqp|tkss��qs�sko�ympoj�q�m�kz���������¤�ijk�~�nkp�xmks�nmo��qw�k�wos�xkyknsks�mp�w||{nwowks�{nxkp�ojk��mrqt�¥m�kpn|kno�qnx�¥m�kpn|knoqt�¦|utmvkks�impo��||{nwov��ro��§̈����l��©¢�©�ko�sk�z���v�pkqsmn�my�wnxk|nwywrqowmn�mp�wns{pqnrkz���nxk|nwywrqowmn�sjqtt�s{p�w�k�ojk�okp|wnqowmn�my�ojws�rmnopqroz������������{ps{qno�om�ojk�lmnsop{rowmn�lmnopqro��nxk|nwywrqowmn�ymp��k}tw}knrk��ro��§̈¢���l�� ����ojk��qpowks�sjqtt�nmo�wnxk|nwyv�ojk�mojkp�ymp�qnv�twq�wtwowks��xq|q}ks��rmsos�mp�k�uknsk�pks{town}�ypm|�ojk�mojkp�uqpov�s�m�n��wtty{t�|wsrmnx{ro�mp�nk}tw}knrkz���������ª�ijk��mpxs��rtqw|����xq|q}k����tmss��qnx��k�uknsk��qs�{skx�wn�ojws�lmnopqro�sjqtt��k�rmnsop{kx�om�wnrt{xk���{o��k�nmo�tw|wokx�om��©��wn�{pv�mp�xq|q}k�rmnsk�{kno�{umn�ojk�yqwt{pk�my�mp�{sk�mp�|ws{sk��v�lmnopqromp��wos��{�rmnopqromps��q}knos��skp�qnos�mp�k|utmvkks��my�qnv�jmwso��pw}}wn}���tmr�wn}��srqyymtxwn}��mp�qnv�qnx�qtt�mojkp��wnxs�my�wok|s�my�k�{wu|kno��wnrt{xwn}�ojmsk�rm�kpkx�wn�ojk��ttwnmws��op{ro{pqt�«mp���ro��jkojkp�mp�nmo�ojk�sq|k��k�m�nkx��y{pnwsjkx�mp�tmqnkx��v�~�nkp¬����qtt�qoompnkvs��ykks�qnx�rmsos�wnr{ppkx�wn��pwn}wn}�qn�qrowmn�om�knymprk�ojk�upm�wswmns�my�ojws�wnxk|nwov�mp�qnv�mojkp�wnxk|nwov�rmnoqwnkx�jkpkwn¬�� ��ow|k�k�uknxkx��v�ojk�uqpov��kwn}�wnxk|nwywkx�qnx�ojkwp�k|utmvkks��qo�ojkwp�{s{qt�pqoks�ut{s�rmsos�my�opq�kt��tmn}�xwsoqnrk�oktkujmnk�qnx�pkupmx{rowmn�my�xmr{|knos¬�qnx��̈��kppmp�mp�m|wsswmn�mp�xkykro�wn�qnv�s{�|wsswmn�|qxk�om��prjwokro���¦n}wnkkp�ymp�wos�quupm�qt�mp�pk�wk�z�ijk�lmnopqromp�qnx�k�kpv�s{�rmnopqromp�k�upksstv��qw�k�qtt�sm�rqttkx�£mokr�w�pw}jos�{nxkp�ojk��ttwnmws��mp�kps��rm|uknsqowmn�soqo{oks�k�kn�ojm{}j�ojk�~�nkp�jqs�pkoqwnkx�qtt�s{rj�pw}joszR�STU�T®��n�rtqw|s�q}qwnso�qnv�ukpsmn�mp�knowov�wnxk|nwywkx�{nxkp�ojws��krowmn� z©̄��v�qn�k|utmvkk�my�ojk�lmnopqromp��q��{�rmnopqromp��qnvmnk�xwpkrotv�mp�wnxwpkrotv�k|utmvkx��v�ojk|��mp�qnvmnk�ymp��jmsk�qros�ojkv�|qv��k�twq�tk��ojk�wnxk|nwywrqowmn�m�tw}qowmn�{nxkp��krowmn� z©̄z©�sjqtt�nmo��k�tw|wokx��v�q�tw|woqowmn�mn�q|m{no�mp�ovuk�my�xq|q}ks��rm|uknsqowmn��mp��knkywos�uqvq�tk��v�mp�ymp�ojk�lmnopqromp�mp�q��{�rmnopqromp�{nxkp��mp�kps��rm|uknsqowmn�qros��xwsq�wtwov��knkywo�qros��mp�mojkp�k|utmvkk��knkywo�qrosz



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���$@"&@('�A-��*�($B$#B$($$�4*+.��C�+.��D�6$��E$%#E�'�?��1��.F���.3��*�( B( B$($$!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P$(%&& '�&EQ ��

RSTUVT�WXYZ[�\]̂_][[̀_]̂R�STUVTUab�cbde�fg�hid�jkghlmnh�okncpdghbq�hid�rkssktfgu�hdlpb�imvd�hid�edrfgfhfkg�mbnlfwde�hk�hidp�wdsktxyz {|mscd�}gufgddlfgu�~dlvfndb{�kl�{|mscd�}gufgddlfgu{�pdmgb�mg�klumgf�de�drrklh�w��jkghlmnhkl�hk�mgms��d�hid�rcgnhfkgb�mge�chfsfh��kr�okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsb�rkl�hid��cl�kbd�kr�mnifdvfgu�hid�dbbdghfms�rcgnhfkgb�mh�hid�sktdbh�nkbh�nkgbfbhdgh�tfhi�ld�cflde��dlrklpmgndq�ldsfmwfsfh�q��cmsfh�q�mge�bmrdh�z�z {okgmhde�~dlvfndb{�pdmgb�mg��smwklq�b�fssde�kl�khidltfbdq��lkvfede�w��m�hifle��mlh�q�fgnscefgu�wch�gkh�sfpfhde�hk�m�bcwnkghlmnhklq�tfhikch�mg�d��dnhmgn��kr�nkgbfedlmhfkg�hk�wd�hdgedlde�rkl�bmpdq�kl�mg�d��dnhmgn��kr��lkvfefgu�bcni�smwkl�fg�nkgbfedlmhfkg�rkl�m�ldecnde�lmhd�kr��m�pdghz�ag��bcwnkghlmnhkl��lkvfefgu�ekgmhde�bdlvfndb�bimss�wd�ldb�kgbfwsd�rkl�nkp�s�fgu�tfhi��ssfgkfb��ldvmfsfgu��mud��mtq�hid�omvfb��mnkg�anhq�kl�mg��khidl�smt�ldsmhde�hk�dp�sk�dd�kl�nkghlmnhkl��m�pdghb�fgvksvfgu��cwsfn�tkl�bz�z {okgmhde��mhdlfmsb{�pdmgb�mg��hmgufwsd��dlbkgms��lk�dlh���lkvfede�w��m�hifle��mlh�q�fgnscefgu�wch�gkh�sfpfhde�hk�m�bcwnkghlmnhklq�tfhikch�mg�d��dnhmgn��kr�nkgbfedlmhfkg�hk�wd�hdgedlde�rkl�bmpdq�kl�mg�d��dnhmgn��kr��lkvfefgu�bcni�pmhdlfmsb�rkl�nkgbfedlmhfkg�himh�fb�sdbb�himg�rmfl�pml�dh�vmscd�rkl�bmpdzR�STUVT���id�dbhmhd�ikpd�tmb��lkvfede�hk�hid��dgemss�jkcgh���kldbh��ldbdlvd�ofbhlfnh�w��hid�smhd��dg�mge��mn�cdsfgd��fn�dlfssq�wdskvde�pdpwdlb�kr�hid��dgemss�jkcgh��nkppcgfh��mge�bc��klhdlb�kr�hid��dgemss�jkcgh���kldbh��ldbdlvd�ofbhlfnhz��dg��fn�dlfss��krhdg�ldrdllde�hk�mb�{�fn�{��tmb�m�skguhfpd�hdmnidlq�nkmniq�mhisdhfn�efldnhklq�wcbfgdbbpmgq�mge��ifsmghilk�fbh�tik��kbfhfvds��fp�mnhde�hid�sfvdb�kr�pmg��fgefvfecmsb�fg�kcl�nkppcgfh�z��ifsd�efbncbbfgu�ldgkvmhfkgb�kr�hid��fn�dlfssb��rklpdl�dbhmhdq�sknms�wcbfgdbb�ktgdlb�mge�nkppcgfh��pdpwdlb�imvd�d��ldbbde�fghdldbh�hk�hid��tgdl�mwkch�ekgmhfgu�pmhdlfmsb�mge�kl�bdlvfndb�hktmle�hifb��lk�dnh�hk�ids��hid��tgdl�ikgkl�hid��fn�dlfssb��sdumn��hilkcui�hifb��lk�dnhz���ab�hifb�hlcs��fb�m�{nkppcgfh���lk�dnh{q��tgdl�fb�bdd�fgu�m�jkghlmnhkl�tik�tfss�rfge�cgf�cdq�nldmhfvdq�mge�nkbh�drrdnhfvd�tm�b�hk�fgnsced�kcl�nkppcgfh��fg�hifb��lk�dnh�mge�hk�mbbfbh�hid��tgdl�fg�ikgklfgu�hid��ifsmghilk�fn�b�flfh�kr��dg�mge��mn�cdsfgd��fn�dlfsszR�STUVTS�jkghlmnhkl�bimss��y���dlrklp�|mscd�}gufgddlfgu�~dlvfndb�hilkcuikch�jkghlmnhkl�b��dlrklpmgnd�kr�hid�nkghlmnh�hk�mnnkppkemhd��tgdl�b�mnnd�hmgnd�kr�okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsbq�mge�����bcwpfh�hk�hid��tgdl�mg��ldbcshfgu�vmscd�dgufgddlfgu��lk�kbms��{|}�{�kl�{|}��b{�z��|}��b�bimss�wd�nldmhde�nkgnclldghs��tfhiq�mge�tfhikch�edsm��hkq�hid�bnidecsd�bdh�rklhi�fg�hid�jkghlmnh�rkl�dmni��imbd�kr�hid��lk�dnhz�}mni�|}��bimss�edrfgd�b�dnfrfnmss��hid�bnk�d�kr�tkl��hk�wd�mnnkp�sfbide�mge�bimss�fgnsced�ldsdvmgh��lfnd�edecnhfkgb�wmbde�c�kg�okgmhde�~dlvfndb�mge�kl�okgmhde��mhdlfmsbz����id�jkghlmnhkl�bimss�wd��mfe�mb�hid�jkghlmnh�b�dnfrfdb�rkl�hifb�drrklh�wch�bimss�gkh�bimld�fg�bmvfgub�tifni�pm��ldbcsh�rlkp��tgdl�b�mnnd�hmgnd�mge�cbd�kr�okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsb��nkssdnhfvds��ldrdllde�hk�idldfg�mb�{okgmhfkgb{�z��jkghlmnhkl�bimss�dgbcld�himh�mss�okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsb�nkp�s��tfhi�mss�m��sfnmwsd�wcfsefgu�bhmgemleb�mge�mss�khidl�m��sfnmwsd�smtb�mge�klefgmgndbzR�STUVT���fhifg�bdvdg�����wcbfgdbb�em�b�mrhdl�jkghlmnh�m��lkvmsq��tgdl�bimss�hdgedl�hk�jkghlmnhkl�m�sfbh�ld�ldbdghfgu�mss�okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsb�mge�hid�gmpdb�kr�hid��lkvfedlb�kr�bmpdz��tgdl�bimss�mpdge�hid�sfbh�rlkp�hfpd�hk�hfpd�hk�mnnkcgh�rkl�mg��meefhfkgms�okgmhfkgb�himh�pm��mlfbd�hilkcuikch�hid��dgedgn��kr�hid��lk�dnhz��khdghfms�bcwnkghlmnhklb�bimss�wd�mevfbde�himh��tgdl�b�mnnd�hmgnd�kr�hid��khdghfms�bcwnkghlmnhkl�b�okgmhfkgbq�fr�mg�q�bimss�imvd�gk�wdmlfgu�kg�hid�edhdlpfgmhfkg�kr�tidhidl�hid��khdghfms�bcwnkghlmnhkl�fb�ldhmfgde�mb�m�bcwnkghlmnhkl�rkl�hid��lk�dnhzR�STUVT��arhdl�mtmle�kr�id�jkghlmnh�hid�jkghlmnhkl�bimss�������������y��~cwpfh�rkl�m��lkvms�w���tgdl�m�nkp�sdhde�|}��rkl�dmni��imbd�kr�hid��lk�dnhz�~cwbd�cdgh�nimgudb�kl�bcwbhfhchfkgb�hk�mg�m��lkvde�|}��bimss�wd�bcwpfhhde�fg�tlfhfgu�hk�hid��tgdl�m��lkvmsz���������������|}���ld�mlmhfkgz�ah�m�pfgfpcpq�jkghlmnhkl�bimss�fgnsced�hid�rkssktfgu�fgrklpmhfkg�fg�dmni�|}�x�f��a�edbnlf�hfkg�kr�hid�nkbh�mevmghmudb�kl�efbmevmghmudb�rkl�mnnd�hfgu�okgmhde�~dlvfndb�mge�kl�okgmhde��mhdlfmsbq�fgnscefgu�wch�gkh�sfpfhde�hid�rmfl�pml�dh�vmscd�kr�mg��okgmhde�~dlvfndb�mge�okgmhde��mhdlfmsq�mge�fp�mnhb�kg�hid�nkbh�kr�hid��lk�dnh�rkl��tgdl�b�mnnd�hmgnd�kr�bmpdz��ff��a�sfbh�mge�mgms�bfb�kr�edbfug�nlfhdlfm�kl�b�dnfrfnmhfkgb�himh�pcbh�wd�nimgude�fr�hid�okgmhde�~dlvfndb�mge�kl�okgmhde��mwkl�fb�mnnd�hdeq�fgnscefgu�wch�gkh�sfpfhde�hk�mg��nimgud�kledlb�himh�pm��wd�ld�cflde�hk�mnnkppkemhd��tgdl�b�mnnd�hmgnd�kr�okgmhfkgbz�fff��a�bd�mlmhd�edhmfsde�dbhfpmhd�kr�hid�fp�mnh�kg�hid�hfpdsfgd�rkl�nkp�sdhfkg�kr�hid��lk�dnh�rkl�dmni�okgmhde�~dlvfnd�mge�okgmhde��mwklq�fr�mnnd�hde�mge�fp�sdpdghde�w��alnifhdnh��tgdlq�fgnscefgu�wch�gkh�sfpfhde�hk�hid�fp�mnh�kg�hid�emhd�kr�nkp�sdhfkg�rkl�hid�ldsdvmgh��imbdq�hid�fp�mnh�c�kg�hid�emhd�kr�nkp�sdhfkg�kr�rchcld��imbdb�kr�hid��lk�dnhq�mge�hid�ldmbkgb�hidldrkldz{



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���$@"&@('�A-��*�($B$#B$($$�4*+.��C�+.��D�6$��E$%#E�'�?��1��.F���.3��*�( B( B$($$!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P$(%&& '�&EQ �R

S�TUVWUX�YZ[\]�̂[_�̀a[b]̂cba]�dêff�caag\]̂b\�Zhbe�a[\�̂[abe\]�Zhbe�]\dg\cb�ba�be\�̂cc\gb̂[c\�a]�ia_hjhĉbha[�aj�̂�klmn�oj�YZ[\]pd�̂cc\gb̂[c\�aj�̂�klm�Zaqf_�]\dqfb�h[�̂�cê[r\�a]_\]�dqst\cb�ba�be\�]\uqh]\i\[bd�aj�be\�mqsfhc�va]wd�̀a[b]̂cb�è̂[r\�Y]_\]�xcb�yz{�o|̀ }�z~z���\b�d\un���YZ[\]�î��]\t\cb�be\�klm�̂[_�]\uq\db�bêb�̀a[b]̂cba]�g]\ĝ]\�̂[_�dqsihb�̂�[\Z�klm�ja]�be\�gêd\�aj�be\�m]at\cb�da�hiĝcb\_nS�TUVWU���e\�̀a[b]̂cba]�î��h[cfq_\�̂[�̂gg]ag]ĥb\��̂fq\�\[rh[\\]h[r�cf̂qd\�h[�̂[��dqsca[b]̂cbn��e\�̀a[b]̂cba]�î��ceaad\�̂[��̂]]̂[r\i\[b�ja]�dqsca[b]̂cba]��̂fq\�\[rh[\\]h[r�h[c\[bh�\�ĝ�i\[bd��g]a�h_\_��bêb�be\d\�ĝ�i\[bd�dêff�[ab�]\_qc\�be\�YZ[\]pd�dê]\�aj�be\�d̂�h[rd�]\dqfbh[r�j]ai�be\�dqsca[b]̂cba]pd�klmn�̀a[b]̂cba]�dêff�\[caq]̂r\�dqsca[b]̂cba]��̂fq\�\[rh[\\]h[r�Ze\]\�g]̂cbhĉf�̂[_�h[�be\�s\db�h[b\]\db�aj�YZ[\]n���������������������S��UV��������S��UVUV��e\�x]cehb\cb�hd�be\�g\]da[�a]�\[bhb��]\b̂h[\_�s��be\�YZ[\]�gq]dq̂[b�ba�}\cbha[�~n�n~�̂[_�h_\[bhjh\_�̂d�dqce�h[�be\�xr]\\i\[bnS��UVU���qbh\d��]\dga[dhshfhbh\d��̂[_�fhihb̂bha[d�aj�̂qbea]hb��aj�be\�x]cehb\cb�̂d�d\b�ja]be�h[�be\�̀a[b]̂cb��acqi\[bd�dêff�[ab�s\�]\db]hcb\_��ia_hjh\_��a]�\�b\[_\_�Zhbeaqb�Z]hbb\[�ca[d\[b�aj�be\�YZ[\]��̀a[b]̂cba]��̂[_�x]cehb\cbn�̀a[d\[b�dêff�[ab�s\�q[]\̂da[̂sf��Zhbee\f_nS��U�������������� �� ¡��¢��� ����£�S��U�UV��e\�x]cehb\cb�Zhff�g]a�h_\�̂_ih[hdb]̂bha[�aj�be\�̀a[b]̂cb�̂d�_\dc]hs\_�h[�be\�̀a[b]̂cb��acqi\[bd�̂[_�Zhff�s\�̂[�YZ[\]pd�]\g]\d\[b̂bh�\�_q]h[r�ca[db]qcbha[�q[bhf�be\�_̂b\�be\�x]cehb\cb�hddq\d�be\�jh[̂f�̀\]bhjhĉb\�ja]�m̂�i\[bn��e\�x]cehb\cb�Zhff�ê�\�̂qbea]hb��ba�̂cb�a[�s\êfj�aj�be\�YZ[\]�a[f��ba�be\�\�b\[b�g]a�h_\_�h[�be\�̀a[b]̂cb��acqi\[bdnS��U�U���e\�x]cehb\cb�Zhff��hdhb�be\�dhb\�̂b�h[b\]�̂fd�̂gg]ag]ĥb\�ba�be\�db̂r\�aj�ca[db]qcbha[��a]�̂d�abe\]Zhd\�̂r]\\_�Zhbe�be\�YZ[\]��ba�s\cai\�r\[\]̂ff��ĵihfĥ]�Zhbe�be\�g]ar]\dd�̂[_�uq̂fhb��aj�be\�ga]bha[�aj�be\�va]w�caigf\b\_��̂[_�ba�_\b\]ih[\�h[�r\[\]̂f�hj�be\�va]w�asd\]�\_�hd�s\h[r�g\]ja]i\_�h[�̂�î[[\]�h[_hĉbh[r�bêb�be\�va]w��Ze\[�jqff��caigf\b\_��Zhff�s\�h[�̂cca]_̂[c\�Zhbe�be\�̀a[b]̂cb��acqi\[bdn�¤aZ\�\]��be\�x]cehb\cb�Zhff�[ab�s\�]\uqh]\_�ba�îw\�\�êqdbh�\�a]�ca[bh[qaqd�a[¥dhb\�h[dg\cbha[d�ba�ce\cw�be\�uq̂fhb��a]�uq̂[bhb��aj�be\�va]wn��e\�x]cehb\cb�Zhff�[ab�ê�\�ca[b]af�a�\]��cê]r\�aj��a]�]\dga[dhshfhb��ja]�be\�ca[db]qcbha[�i\̂[d��i\bea_d��b\ce[huq\d��d\uq\[c\d�a]�g]ac\_q]\d��a]�ja]�be\�d̂j\b��g]\ĉqbha[d�̂[_�g]ar]̂id�h[�ca[[\cbha[�Zhbe�be\�va]w��dh[c\�be\d\�̂]\�daf\f��be\�̀a[b]̂cba]pd�]hrebd�̂[_�]\dga[dhshfhbh\d�q[_\]�be\�̀a[b]̂cb��acqi\[bdnS��U�UT�Y[�be\�ŝdhd�aj�be\�dhb\��hdhbd��be\�x]cehb\cb�Zhff�w\\g�be\�YZ[\]�]\̂da[̂sf��h[ja]i\_�̂saqb�be\�g]ar]\dd�̂[_�uq̂fhb��aj�be\�ga]bha[�aj�be\�va]w�caigf\b\_��̂[_�g]aigbf��]\ga]b�ba�be\�YZ[\]�y���w[aZ[�_\�ĥbha[d�j]ai�be\�̀a[b]̂cb��acqi\[bd��y~��w[aZ[�_\�ĥbha[d�j]ai�be\�iadb�]\c\[b�ca[db]qcbha[�dce\_qf\�dqsihbb\_�s��be\�̀a[b]̂cba]��̂[_�y���_\j\cbd�̂[_�_\jhch\[ch\d�asd\]�\_�h[�be\�va]wn��e\�x]cehb\cb�Zhff�[ab�s\�]\dga[dhsf\�ja]�be\�̀a[b]̂cba]pd�ĵhfq]\�ba�g\]ja]i�be\�va]w�h[�̂cca]_̂[c\�Zhbe�be\�]\uqh]\i\[bd�aj�be\�̀a[b]̂cb��acqi\[bdn��e\�x]cehb\cb�Zhff�[ab�ê�\�ca[b]af�a�\]�a]�cê]r\�aj��̂[_�Zhff�[ab�s\�]\dga[dhsf\�ja]�̂cbd�a]�aihddha[d�aj��be\�̀a[b]̂cba]��}qsca[b]̂cba]d��a]�be\h]�̂r\[bd�a]�\igfa�\\d��a]�̂[��abe\]�g\]da[d�a]�\[bhbh\d�g\]ja]ih[r�ga]bha[d�aj�be\�va]wnS��U�U��� ��¦��£��� ����e\�YZ[\]�̂[_�̀a[b]̂cba]�dêff�h[cfq_\�be\�x]cehb\cb�h[�̂ff�caiiq[hĉbha[d�bêb�]\f̂b\�ba�a]�̂jj\cb�be\�x]cehb\cbpd�d\]�hc\d�a]�g]aj\ddha[̂f�]\dga[dhshfhbh\dn��e\�YZ[\]�dêff�g]aigbf��[abhj��be\�x]cehb\cb�aj�be\�dqsdb̂[c\�aj�̂[��_h]\cb�caiiq[hĉbha[d�s\bZ\\[�be\�YZ[\]�̂[_�be\�̀a[b]̂cba]�abe\]Zhd\�]\f̂bh[r�ba�be\�m]at\cbn�̀aiiq[hĉbha[d�s��̂[_�Zhbe�be\�x]cehb\cbpd�ca[dqfb̂[bd�dêff�s\�be]aqre�be\�x]cehb\cbn�̀aiiq[hĉbha[d�s��̂[_�Zhbe�}qsca[b]̂cba]d�̂[_�dqggfh\]d�dêff�s\�be]aqre�be\�̀a[b]̂cba]n�̀aiiq[hĉbha[d�s��̂[_�Zhbe�}\ĝ]̂b\�̀a[b]̂cba]d�dêff�s\�be]aqre�be\�YZ[\]n��e\�à[b]̂cb��acqi\[bd�î��dg\chj��abe\]�caiiq[hĉbha[�g]abacafdnS��U�U§�̈ d̂\_�a[�be\�x]cehb\cbpd�\�̂fq̂bha[d�aj�be\�̀a[b]̂cba]pd�xggfhĉbha[d�ja]�m̂�i\[b��be\�x]cehb\cb�Zhff�]\�h\Z�̂[_�c\]bhj��be\�̂iaq[bd�_q\�be\�̀a[b]̂cba]�̂[_�Zhff�hddq\�̀\]bhjhĉb\d�ja]�m̂�i\[b�h[�dqce�̂iaq[bdnS��U�UX��e\�x]cehb\cb�êd�̂qbea]hb��ba�]\t\cb�va]w�bêb�_a\d�[ab�ca[ja]i�ba�be\�̀a[b]̂cb��acqi\[bdn�ve\[\�\]�be\�x]cehb\cb�ca[dh_\]d�hb�[\c\dd̂]��a]�̂_�hd̂sf\��be\�x]cehb\cb�Zhff�ê�\�̂qbea]hb��ba�]\uqh]\�h[dg\cbha[�a]�b\dbh[r�aj�be\�va]w�h[�̂cca]_̂[c\�Zhbe�}\cbha[d���n©n~�̂[_���n©n���Ze\be\]�a]�[ab�be\�va]w�hd�ĵs]hĉb\_��h[db̂ff\_�a]�caigf\b\_n�¤aZ\�\]��[\hbe\]�behd�̂qbea]hb��aj�be\�x]cehb\cb�[a]�̂�_\chdha[�î_\�h[�raa_�ĵhbe�\hbe\]�ba�\�\]chd\�a]�[ab�ba�\�\]chd\�dqce�̂qbea]hb��
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STUVV�WXYZ�[XSZ�\]�U�̂_\̀�][�[ZSa]bSXcXVX\̀�]d�\TZ�e[fTX\Zf\�\]�\TZ�g]b\[Uf\][h�i_cf]b\[Uf\][Sh�S_aaVXZ[Sh�\TZX[�UWZb\S�][�ZjaV]̀ZZSh�][�]\TZ[�aZ[S]bS�][�Zb\X\XZS�aZ[d][jXbW�a][\X]bS�]d�\TZ�k][lmn�opqpr�sTZ�e[fTX\Zf\�tXVV�[ZYXZt�Ub̂�Uaa[]YZh�][�\UlZ�]\TZ[�Uaa[]a[XU\Z�Uf\X]b�_a]bh�\TZ�g]b\[Uf\][uS�S_cjX\\UVS�S_fT�US�iT]a�v[UtXbWSh�w[]̂_f\�vU\Uh�Ub̂�iUjaVZSh�c_\�]bV̀�d][�\TZ�VXjX\Ẑ�a_[a]SZ�]d�fTZflXbW�d][�f]bd][jUbfZ�tX\T�Xbd][jU\X]b�WXYZb�Ub̂�\TZ�̂ZSXWb�f]bfZa\�Zxa[ZSSẐ�Xb�\TZ�g]b\[Uf\�v]f_jZb\Sm�sTZ�e[fTX\Zf\uS�Uf\X]b�tXVV�cZ�\UlZb�Xb�Uff][̂UbfZ�tX\T�\TZ�S_cjX\\UV�SfTẐ_VZ�Uaa[]YẐ�c̀�\TZ�e[fTX\Zf\�][h�Xb�\TZ�UcSZbfZ�]d�Ub�Uaa[]YẐ�S_cjX\\UV�SfTẐ_VZh�tX\T�[ZUS]bUcVZ�a[]ja\bZSS�tTXVZ�UVV]tXbW�S_ddXfXZb\�\XjZ�Xb�\TZ�e[fTX\Zf\uS�a[]dZSSX]bUV�y_̂WjZb\�\]�aZ[jX\�ÛZz_U\Z�[ZYXZtm�{ZYXZt�]d�S_fT�S_cjX\\UVS�XS�b]\�f]b̂_f\Ẑ�d][�\TZ�a_[a]SZ�]d�̂Z\Z[jXbXbW�\TZ�Uff_[Uf̀�Ub̂�f]jaVZ\ZbZSS�]d�]\TZ[�̂Z\UXVS�S_fT�US�̂XjZbSX]bS�Ub̂�z_Ub\X\XZSh�][�d][�S_cS\Ub\XU\XbW�XbS\[_f\X]bS�d][�XbS\UVVU\X]b�][�aZ[d][jUbfZ�]d�Zz_XajZb\�][�S̀S\ZjSh�UVV�]d�tTXfT�[ZjUXb�\TZ�[ZSa]bSXcXVX\̀�]d�\TZ�g]b\[Uf\][�US�[Zz_X[Ẑ�c̀�\TZ�g]b\[Uf\�v]f_jZb\Sm�sTZ�e[fTX\Zf\uS�[ZYXZt�]d�\TZ�g]b\[Uf\][uS�S_cjX\\UVS�STUVV�b]\�[ZVXZYZ�\TZ�g]b\[Uf\][�]d�\TZ�]cVXWU\X]bS�_b̂Z[�iZf\X]bS�|m|h�|m}h�Ub̂�|m~�m�sTZ�e[fTX\Zf\uS�[ZYXZt�STUVV�b]\�f]bS\X\_\Z�Uaa[]YUV�]d�SUdZ\̀�a[ZfU_\X]bS�][�]d�Ub̀�f]bS\[_f\X]b�jZUbSh�jZ\T]̂Sh�\ZfTbXz_ZSh�SZz_ZbfZSh�][�a[]fẐ_[ZSm�sTZ�e[fTX\Zf\uS�Uaa[]YUV�]d�U�SaZfXdXf�X\Zj�STUVV�b]\�Xb̂XfU\Z�Uaa[]YUV�]d�Ub�USSZjcV̀�]d�tTXfT�\TZ�X\Zj�XS�U�f]ja]bZb\mn�opqp��sTZ�e[fTX\Zf\�tXVV�a[ZaU[Z�gTUbWZ��[̂Z[S�Ub̂�g]bS\[_f\X]b�gTUbWZ�vX[Zf\XYZSh�Ub̂�jÙ�][̂Z[�jXb][�fTUbWZS�Xb�\TZ�k][l�US�a[]YX̂Ẑ�Xb�iZf\X]b��m�m�sTZ�e[fTX\Zf\�tXVV�XbYZS\XWU\Z�Ub̂�jUlZ�̂Z\Z[jXbU\X]bS�Ub̂�[Zf]jjZb̂U\X]bS�[ZWU[̂XbW�f]bfZUVẐ�Ub̂�_blb]tb�f]b̂X\X]bS�US�a[]YX̂Ẑ�Xb�iZf\X]b�|m�m�mn�opqp��sTZ�e[fTX\Zf\�tXVV�f]b̂_f\�XbSaZf\X]bS�\]�̂Z\Z[jXbZ�\TZ�̂U\Z�][�̂U\ZS�]d�i_cS\Ub\XUV�g]jaVZ\X]b�Ub̂�\TZ�̂U\Z�]d�dXbUV�f]jaVZ\X]b��XSS_Z�gZ[\XdXfU\ZS�]d�i_cS\Ub\XUV�g]jaVZ\X]b�a_[S_Ub\�\]�iZf\X]b��m���[ZfZXYZ�Ub̂�d][tU[̂�\]�\TZ��tbZ[h�d][�\TZ��tbZ[uS�[ZYXZt�Ub̂�[Zf][̂Sh�t[X\\Zb�tU[[Ub\XZS�Ub̂�[ZVU\Ẑ�̂]f_jZb\S�[Zz_X[Ẑ�c̀�\TZ�g]b\[Uf\�Ub̂�USSZjcVẐ�c̀�\TZ�g]b\[Uf\][�a_[S_Ub\�\]�iZf\X]b��m~���Ub̂�XSS_Z�U�dXbUV�gZ[\XdXfU\Z�d][�wÙjZb\�a_[S_Ub\�\]�iZf\X]b��m~�mn�opqp����d�\TZ��tbZ[�Ub̂�e[fTX\Zf\�UW[ZZh�\TZ�e[fTX\Zf\�tXVV�a[]YX̂Z�]bZ�][�j][Z�w[]yZf\�[Za[ZSZb\U\XYZS�\]�USSXS\�Xb�fU[[̀XbW�]_\�\TZ�e[fTX\Zf\uS�[ZSa]bSXcXVX\XZS�U\�\TZ�SX\Zm�sTZ��tbZ[�STUVV�b]\Xd̀�\TZ�g]b\[Uf\][�]d�Ub̀�fTUbWZ�Xb�\TZ�̂_\XZSh�[ZSa]bSXcXVX\XZS�Ub̂�VXjX\U\X]bS�]d�U_\T][X\̀�]d�\TZ�w[]yZf\�[Za[ZSZb\U\XYZSmn�opqp���sTZ�e[fTX\Zf\�tXVV�Xb\Z[a[Z\�Ub̂�̂ZfX̂Z�jU\\Z[S�f]bfZ[bXbW�aZ[d][jUbfZ�_b̂Z[h�Ub̂�[Zz_X[ZjZb\S�]dh�\TZ�g]b\[Uf\�v]f_jZb\S�]b�t[X\\Zb�[Zz_ZS\�]d�ZX\TZ[�\TZ��tbZ[�][�g]b\[Uf\][m�sTZ�e[fTX\Zf\uS�[ZSa]bSZ�\]�S_fT�[Zz_ZS\S�tXVV�cZ�jÛZ�Xb�t[X\XbW�tX\TXb�Ub̀�\XjZ�VXjX\S�UW[ZẐ�_a]b�][�]\TZ[tXSZ�tX\T�[ZUS]bUcVZ�a[]ja\bZSSmn�opqp�q��b\Z[a[Z\U\X]bS�Ub̂�̂ZfXSX]bS�]d�\TZ�e[fTX\Zf\�tXVV�cZ�f]bSXS\Zb\�tX\T�\TZ�Xb\Zb\�]dh�Ub̂�[ZUS]bUcV̀�XbdZ[UcVZ�d[]jh�\TZ�g]b\[Uf\�v]f_jZb\S�Ub̂�tXVV�cZ�Xb�t[X\XbW�][�Xb�\TZ�d][j�]d�̂[UtXbWSm�kTZb�jUlXbW�S_fT�Xb\Z[a[Z\U\X]bS�Ub̂�ẐfXSX]bSh�\TZ�e[fTX\Zf\�tXVV�Zb̂ZUY][�\]�SZf_[Z�dUX\Td_V�aZ[d][jUbfZ�c̀�c]\T��tbZ[�Ub̂�g]b\[Uf\][h�tXVV�b]\�ST]t�aU[\XUVX\̀�\]�ZX\TZ[h�Ub̂�tXVV�b]\�cZ�VXUcVZ�d][�[ZS_V\S�]d�Xb\Z[a[Z\U\X]bS�][�̂ZfXSX]bS�[Zb̂Z[Ẑ�Xb�W]]̂�dUX\Tmn�opqp���sTZ�e[fTX\Zf\uS�̂ZfXSX]bS�]b�jU\\Z[S�[ZVU\XbW�\]�UZS\TZ\Xf�ZddZf\�tXVV�cZ�dXbUV�Xd�f]bSXS\Zb\�tX\T�\TZ�Xb\Zb\�Zxa[ZSSẐ�Xb�\TZ�g]b\[Uf\�v]f_jZb\Smn�opqp�o�sTZ�e[fTX\Zf\�tXVV�[ZYXZt�Ub̂�[ZSa]b̂�\]�[Zz_ZS\S�d][�Xbd][jU\X]b�Uc]_\�\TZ�g]b\[Uf\�v]f_jZb\Sm�sTZ�e[fTX\Zf\uS�[ZSa]bSZ�\]�S_fT�[Zz_ZS\S�tXVV�cZ�jÛZ�Xb�t[X\XbW�tX\TXb�Ub̀�\XjZ�VXjX\S�UW[ZẐ�_a]b�][�]\TZ[tXSZ�tX\T�[ZUS]bUcVZ�a[]ja\bZSSm��d�Uaa[]a[XU\Zh�\TZ�e[fTX\Zf\�tXVV�a[ZaU[Z�Ub̂�XSS_Z�S_aaVZjZb\UV�v[UtXbWS�Ub̂�iaZfXdXfU\X]bS�Xb�[ZSa]bSZ�\]�\TZ�[Zz_ZS\S�d][�Xbd][jU\X]bm��������������������������n��p���������� �¡n��p�p��e�i_cf]b\[Uf\][�XS�U�aZ[S]b�][�Zb\X\̀�tT]�TUS�U�̂X[Zf\�f]b\[Uf\�tX\T�\TZ�g]b\[Uf\][�\]�aZ[d][j�U�a][\X]b�]d�\TZ�k][l�U\�\TZ�SX\Zm�sTZ�\Z[j�¢i_cf]b\[Uf\][¢�XS�[ZdZ[[Ẑ�\]�\T[]_WT]_\�\TZ�g]b\[Uf\�v]f_jZb\S�US�Xd�SXbW_VU[�Xb�b_jcZ[�Ub̂�jZUbS�U�i_cf]b\[Uf\][�][�Ub�U_\T][X£Ẑ�[Za[ZSZb\U\XYZ�]d�\TZ�i_cf]b\[Uf\][m�sTZ�\Z[j�¢i_cf]b\[Uf\][¢�̂]ZS�b]\�XbfV_̂Z�U�iZaU[U\Z�g]b\[Uf\][�][�\TZ�S_cf]b\[Uf\][S�]d�U�iZaU[U\Z�g]b\[Uf\][mn��p�pq�e�i_c¤S_cf]b\[Uf\][�XS�U�aZ[S]b�][�Zb\X\̀�tT]�TUS�U�̂X[Zf\�][�Xb̂X[Zf\�f]b\[Uf\�tX\T�U�i_cf]b\[Uf\][�\]�aZ[d][j�U�a][\X]b�]d�\TZ�k][l�U\�\TZ�SX\Zm�sTZ�\Z[j�¢i_c¤S_cf]b\[Uf\][¢�XS�[ZdZ[[Ẑ�\]�\T[]_WT]_\�\TZ�g]b\[Uf\�v]f_jZb\S�US�Xd�SXbW_VU[�Xb�b_jcZ[�Ub̂�jZUbS�U�i_c¤S_cf]b\[Uf\][�][�Ub�U_\T][X£Ẑ�[Za[ZSZb\U\XYZ�]d�\TZ�i_c¤S_cf]b\[Uf\][m
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S�TUV�WXYZ[�\]�̂_̀a\bcZYacd�Yb[�ecfgZ�h\bcZYacd�]\Z�i\Zcj\bd�\]�cfg�k\ZlS�TUVUm�nopqrr�stuqvwxrq�rtytqz�xo�tuq�{sotvy|t�}s|~�qotr��tuq�{sotvy|tsv��yr�rsso�yr��vy|tx|y�pq�y�tqv�ywyvz�s��tuq�{sotvy|t��ruypp�ostx���tuq��woqv�yoz��v|uxtq|t�s��tuq��qvrsor�sv�qotxtxqr��vs�srqz��sv�qy|u��vxo|x�yp��svtxso�s��tuq��sv���xo|p~zxo��tusrq�wus�yvq�ts��~voxru��ytqvxypr�sv�q�~x��qot��y�vx|ytqz�ts�y�r�q|xyp�zqrx�o���xtuxo����zy�r�s��vq|qx�t�s��tuq�xo�sv�ytxso��tuq��v|uxtq|t��y��ostx���tuq�{sotvy|tsv�wuqtuqv�tuq��woqv�sv�tuq��v|uxtq|t�����uyr�vqyrsoy�pq�s��q|txso�ts�yo��r~|u��vs�srqz��qvrso�sv�qotxt��sv�����vq�~xvqr�yzzxtxsoyp�tx�q��sv�vq�xqw���yxp~vq�s��tuq��v|uxtq|t�ts��vs�xzq�ostx|q�wxtuxo�tuq����zy���qvxsz�ruypp�|sortxt~tq�ostx|q�s��os�vqyrsoy�pq�s��q|txso�S�TUVUV��uq�{sotvy|tsv�ruypp�ost�|sotvy|t�wxtu�y��vs�srqz��qvrso�sv�qotxt��ts�wus��tuq��woqv�sv��v|uxtq|t�uyr��yzq�vqyrsoy�pq�yoz�tx�qp��s��q|txso���uq�{sotvy|tsv�ruypp�ost��q�vq�~xvqz�ts�|sotvy|t�wxtu�yo�soq�ts�wus��tuq�{sotvy|tsv�uyr��yzq�vqyrsoy�pq�s��q|txso�S�TUVU������tuq��woqv�uyr�y�vqyrsoy�pq�s��q|txso�ts�y��qvrso�sv�qotxt���vs�srqz����tuq�{sotvy|tsv��tuq�{sotvy|tsv�ruypp��vs�srq�yostuqv�ts�wus��tuq��woqv�uyr�os�vqyrsoy�pq�s��q|txso��S�TUVU���uq�{sotvy|tsv�ruypp�ost�r~�rtxt~tq�y��~�|sotvy|tsv���qvrso��sv�qotxt���sv�soq��vq�xs~rp��rqpq|tqz�x��tuq��woqv�sv��v|uxtq|t��y�qr�vqyrsoy�pq�s��q|txso�ts�r~|u�r~�rtxt~txso�S�TU��̂_̀a\bcZYac_Y���g�Ycj\bd���y��vs�vxytq�wvxttqo�y�vqq�qot��tuq�{sotvy|tsv�ruypp�vq�~xvq�qy|u��~�|sotvy|tsv��ts�tuq�q�tqot�s��tuq��sv��ts��q��qv�sv�qz����tuq��~�|sotvy|tsv��ts��q��s~oz�ts�tuq�{sotvy|tsv����tqv�r�s��tuq�{sotvy|t�}s|~�qotr��yoz�ts�yrr~�q�tswyvz�tuq�{sotvy|tsv�ypp�tuq�s�px�ytxsor�yoz�vqr�sorx�xpxtxqr��xo|p~zxo��tuq�vqr�sorx�xpxt���sv�ry�qt��s��tuq��~�|sotvy|tsv�r��sv��tuyt�tuq�{sotvy|tsv�����tuqrq�{sotvy|t�}s|~�qotr��yrr~�qr�tswyvz�tuq��woqv�yoz��v|uxtq|t���y|u�r~�|sotvy|t�y�vqq�qot�ruypp��vqrqv�q�yoz��vstq|t�tuq�vx�utr�s��tuq��woqv�yoz��v|uxtq|t�~ozqv�tuq�{sotvy|t�}s|~�qotr�wxtu�vqr�q|t�ts�tuq��sv��ts��q��qv�sv�qz����tuq��~�|sotvy|tsv�rs�tuyt�r~�|sotvy|txo��tuqvqs��wxpp�ost��vq�~zx|q�r~|u�vx�utr��yoz�ruypp�yppsw�ts�tuq��~�|sotvy|tsv��~opqrr�r�q|x�x|ypp���vs�xzqz�stuqvwxrq�xo�tuq�r~�|sotvy|t�y�vqq�qot��tuq��qoq�xt�s��ypp�vx�utr��vq�qzxqr��yoz�vqzvqrr�y�yxort�tuq�{sotvy|tsv�tuyt�tuq�{sotvy|tsv�����tuq�{sotvy|t�}s|~�qotr��uyr�y�yxort�tuq��woqv���uqvq�y��vs�vxytq��tuq�{sotvy|tsv�ruypp�vq�~xvq�qy|u��~�|sotvy|tsv�ts�qotqv�xots�rx�xpyv�y�vqq�qotr�wxtu��~��r~�|sotvy|tsvr���uq�{sotvy|tsv�ruypp��y�q�y�yxpy�pq�ts�qy|u��vs�srqz��~�|sotvy|tsv���vxsv�ts�tuq�q�q|~txso�s��tuq�r~�|sotvy|t�y�vqq�qot��|s�xqr�s��tuq�{sotvy|t�}s|~�qotr�ts�wux|u�tuq��~�|sotvy|tsv�wxpp��q��s~oz��yoz��~�so�wvxttqo�vq�~qrt�s��tuq��~�|sotvy|tsv��xzqotx���ts�tuq��~�|sotvy|tsv�tqv�r�yoz�|sozxtxsor�s��tuq��vs�srqz�r~�|sotvy|t�y�vqq�qot�tuyt��y���q�yt��yvxyo|q�wxtu�tuq�{sotvy|t�}s|~�qotr���~�|sotvy|tsvr�wxpp�rx�xpyvp���y�q�|s�xqr�s��y��px|y�pq��svtxsor�s��r~|u�zs|~�qotr�y�yxpy�pq�ts�tuqxv�vqr�q|tx�q��vs�srqz��~��r~�|sotvy|tsvr�S�TU��h\bcjb gbc�Wddj b¡gbc�\]�̂_̀a\bcZYacdS�TU�Um��y|u�r~�|sotvy|t�y�vqq�qot��sv�y��svtxso�s��tuq��sv��xr�yrrx�oqz����tuq�{sotvy|tsv�ts�tuq��woqv���vs�xzqz�tuytUm yrrx�o�qot�xr�q��q|tx�q�sop��y�tqv�tqv�xoytxso�s��tuq�{sotvy|t����tuq��woqv��sv�|y~rq��~vr~yot�ts��q|txso������yoz�sop���sv�tusrq�r~�|sotvy|t�y�vqq�qotr�tuyt�tuq��woqv�y||q�tr����ostx��xo��tuq��~�|sotvy|tsv�yoz�{sotvy|tsv¢�yozUV yrrx�o�qot�xr�r~��q|t�ts�tuq��vxsv�vx�utr�s��tuq�r~vqt���x��yo���s�px�ytqz�~ozqv��soz�vqpytxo��ts�tuq�{sotvy|t��uqo�tuq��woqv�y||q�tr�tuq�yrrx�o�qot�s��y�r~�|sotvy|t�y�vqq�qot��tuq��woqv�yrr~�qr�tuq�{sotvy|tsv�r�vx�utr�yoz�s�px�ytxsor�~ozqv�tuq�r~�|sotvy|t�S�TU�UV�n�so�r~|u�yrrx�o�qot��x��tuq��sv��uyr��qqo�r~r�qozqz��sv��svq�tuyo�£¤�zy�r��tuq��~�|sotvy|tsv�r�|s��qorytxso�ruypp��q�q�~xty�p��yz�~rtqz��sv�xo|vqyrqr�xo�|srt�vqr~ptxo���vs��tuq�r~r�qorxso�S�TU�U��n�so�yrrx�o�qot�ts�tuq��woqv�~ozqv�tuxr��q|txso�¥����tuq��woqv��y���~vtuqv�yrrx�o�tuq�r~�|sotvy|t�ts�y�r~||qrrsv�|sotvy|tsv�sv�stuqv�qotxt������tuq��woqv�yrrx�or�tuq�r~�|sotvy|t�ts�y�r~||qrrsv�|sotvy|tsv�sv�stuqv�qotxt���tuq��woqv�ruypp�oq�qvtuqpqrr�vq�yxo�pq�ypp��vqr�sorx�pq��sv�ypp�s��tuq�r~||qrrsv�|sotvy|tsv�r�s�px�ytxsor�~ozqv�tuq�r~�|sotvy|t�¦�¥�¥�}soytqz��qv�x|qr¦�¥�¥���{sotvy|tsv�y|�oswpqz�qr�tuyt��woqv��y��y||q�t�}soytqz��qv�x|qr�wux|u��y��r~��pyot��xo�wuspq�sv�xo��yvt��{sotvy|tsv�r�oqqz�ts�vqtyxo�y��~�|sotvy|tsv��sv�y��svtxso�sv��svtxsor�s��tuq��sv����sv�yo���svtxso�s��tuq��sv��xo�wux|u�
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STUVW�XYYVZ[\�]̂UX[V_�̀VWabYV\�[cX[�\dZZeXU[�f̂U[WXY[̂Wg\�UVV_�[̂�WV[XbU�X�̀dhŶU[WXY[̂Wi�XUj�ZVW\̂U�̂W�VU[b[j�ZVWk̂WlbUm�[cX[�̂W�[ĉ\V�ẐW[b̂Un\o�̂k�[cV�p Ŵq�nr]̂ ÛWro�\cXee�Û[�hV�ŶU\b_VWV_�X�̀dhŶU[WXY[̂Ws�f̂U[WXY[̂W�\cXee�WVYVbaV�Û�_bWVY[�kbUXUYbXe�hVUVkb[�kŴl�STUVWg\�XYYVZ[XUYV�̂k�]̂UX[V_�̀VWabYV\st�ususv�wk�f̂U[WXY[̂W�cX\�XUj�̂hxVY[b̂U�[̂�STUVWg\�XYYVZ[XUYV�̂k�]̂UX[V_�̀VWabYV\i�f̂U[WXY[̂W�\cXee�\V[�k̂W[c�\dYc�ĥxVY[b̂U�bU�[cV�yXedV�zUmbUVVWbUm�{ŴẐ\Xe�k̂W�[cV�ẐW[b̂U�̂k�[cV�p Ŵq�k̂W�TcbYc�[cV�]̂UX[V_�̀VWabYV\�T̂de_�hV�XYYVZ[V_�hj�STUVWs�STUVW�lXji�hd[�\cXee�Û[�hV�WV|dbWV_�[̂�WVxVY[�]̂UX[V_�̀VWabYV\�k̂W�[cV�WVX\̂U\�\V[�k̂W[c�bU�f̂U[WXY[̂Wg\�yXedV�zUmbUVVWbUm�{ŴẐ\Xes�̀ĉde_�STUVW�WVxVY[�]̂UX[V_�̀VWabYV\�bU�ebmc[�̂k�[cV�̂hxVY[b̂U\�Û[V_�bU�[cV�yXedV�zUmbUVVWbUm�{ŴẐ\Xei�STUVW�XU_�f̂U[WXY[̂W�lXj�V}VYd[V�X�aXeb_�YcXUmV�̂W_VW�[̂�ŶlZVU\X[V�f̂U[WXY[̂W�k̂W�[cV�ẐW[b̂U�̂k�[cV�p Ŵq�[cX[�lXj�ZWVab̂d\ej�hVVU�ŶlZeV[V_�hj�X�]̂ ÛWs~������������������������������������������~�~��������~������������������������������������������������� �¡����~� �¡���¢ � �������� �����������£cV�[VWl�r̀VZXWX[V�f̂U[WXY[̂Wn\or�\cXee�lVXU�̂[cVW�ŶU[WXY[̂W\�WV[XbUV_�hj�[cV�STUVW�dU_VW�\VZXWX[V�XmWVVlVU[\�Ŵ�̂[cVW�ZVW\̂U\�̂W�VU[b[bV\�Tĉ�cXaV�̂kkVWV_�]̂UX[V_�̀VWabYV\�[cX[�cXaV�hVVU�XYYVZ[V_�hj�STUVWs�£cV�STUVW�WV\VWaV\�[cV�Wbmc[�[̂�ZVWk̂Wl�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�WVeX[V_�[̂�[cV�{ŴxVY[�Tb[c�[cV�STUVWg\�̂TU�k̂WYV\i�XU_�Tb[c�̀VZXWX[V�f̂U[WXY[̂W\�TcbYc�lXj�hd[�\cXee�Û[�hV�WV|dbWV_�[̂�hV�WV[XbUV_�dU_VW�f̂U_b[b̂U\�̂k�[cV�f̂U[WXY[�\dh\[XU[bXeej�\blbeXW�[̂�[ĉ\V�̂k�[cb\�f̂U[WXY[i�bUYed_bUm�[ĉ\V�ZŴab\b̂U\�̂k�[cV�f̂U_b[b̂U\�̂k�[cV�f̂U[WXY[�WVeX[V_�[̂�bU\dWXUYV�XU_�TXbaVW�̂k�\dhŴmX[b̂Us������¤�pcVU�\VZXWX[V�ŶU[WXY[\�XWV�XTXW_V_�k̂W�_bkkVWVU[�ẐW[b̂U\�̂k�[cV�{ŴxVY[�̂W�̂[cVW�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�̂U�[cV�\b[Vi�[cV�[VWl�rf̂U[WXY[̂Wr�bU�[cV�f̂U[WXY[�]̂YdlVU[\�bU�VXYc�YX\V�\cXee�lVXU�[cV�f̂U[WXY[̂W�Tĉ�V}VYd[V\�VXYc�\VZXWX[V�STUVW¥f̂U[WXY[̂W�¦mWVVlVU[s������§�£cV�STUVW�\cXee�ZŴab_V�k̂W�Ŷ Ŵ_bUX[b̂U�̂k�[cV�XY[bab[bV\�̂k�[cV�STUVWg\�̂TU�k̂WYV\�XU_�̂k�VXYc�̀VZXWX[V�f̂U[WXY[̂W�Tb[c�[cV�p Ŵq�̂k�[cV�f̂U[WXY[̂Wi�Tĉ�\cXee�Ŷ ẐVWX[V�Tb[c�[cVls�£cV�f̂U[WXY[̂W�\cXee�ZXW[bYbZX[V�Tb[c�XUj�V̀ZXWX[V�f̂U[WXY[̂W\�XU_�[cV�STUVW�bU�WVabVTbUm�[cVbW�ŶU\[WdY[b̂U�\YcV_deV\s�£cV�f̂U[WXY[̂W�\cXee�lXqV�XUj�WVab\b̂U\�[̂�b[\�ŶU\[WdY[b̂U�\YcV_deV�_VVlV_�UVYV\\XWj�Xk[VW�X�x̂bU[�WVabVT�XU_�ld[dXe�XmWVVlVU[s�£cV�ŶU\[WdY[b̂U�\YcV_deV\�\cXee�[cVU�ŶU\[b[d[V�[cV�\YcV_deV\�[̂�hV�d\V_�hj�[cV�f̂U[WXY[̂Wi�̀VZXWX[V�f̂U[WXY[̂W\i�XU_�[cV�STUVW�dU[be�\dh\V|dVU[ej�WVab\V_s������̈�©UeV\\�̂[cVWTb\V�ZŴab_V_�bU�[cV�f̂U[WXY[�]̂YdlVU[\i�TcVU�[cV�STUVW�ZVWk̂Wl\�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�WVeX[V_�[̂�[cV�{ŴxVY[�Tb[c�[cV�STUVWg\�̂TU�k̂WYV\�̂W�Tb[c�̀VZXWX[V�f̂U[WXY[̂W\i�[cV�STUVW�̂W�b[\�̀VZXWX[V�f̂U[WXY[̂W\�\cXee�cXaV�[cV�\XlV�̂hebmX[b̂U\�XU_�Wbmc[\�[cX[�[cV�f̂U[WXY[̂W�cX\�dU_VW�[cV�f̂U_b[b̂U\�̂k�[cV�f̂U[WXY[i�bUYed_bUmi�Tb[ĉd[�V}Yed_bUm�̂[cVW\i�[ĉ\V�\[X[V_�bU�¦W[bYeV�ª�n[ĉdmc�STUVW�X\�X�m̂aVWUlVU[�ĥ_j�\cXee�cXaV�Û[�_d[j�[̂�bU_VlUbkj�dU_VW�ªs«¬o�i�[cb\�¦W[bYeV�i�XU_�¦W[bYeV\�«®i�««i�XU_�«vi�V}YVZ[�TcVWV�\Xb_�\dYc�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�WVeX[V_�[̂�[cV�{ŴxVY[�XWV�]̂UX[V_�̀VWabYV\i�bU�TcbYc�YX\V�Û�ŶU[WXY[dXe�̂hebmX[b̂U\�V}b\[�hV[TVVU�STUVW�XU_�]̂ ÛWs����¤�̄��� °����¢����±�°��²����¤���£cV�f̂U[WXY[̂W�\cXee�Xkk̂W_�[cV�STUVW�XU_�̀VZXWX[V�f̂U[WXY[̂W\�WVX\̂UXheV�̂ZẐW[dUb[j�k̂W�bU[Ŵ_dY[b̂U�XU_�\[̂WXmV�̂k�[cVbW�lX[VWbXe\�XU_�V|dbZlVU[�XU_�ZVWk̂WlXUYV�̂k�[cVbW�XY[bab[bV\i�XU_�\cXee�ŶUUVY[�XU_�Ŷ Ŵ_bUX[V�[cV�f̂U[WXY[̂Wg\�ŶU\[WdY[b̂U�XU_�̂ZVWX[b̂U\�Tb[c�[cVbW\�X\�WV|dbWV_�hj�[cV�f̂U[WXY[�]̂YdlVU[\s����¤�¤�wk�ZXW[�̂k�[cV�f̂U[WXY[̂Wg\�p Ŵq�_VZVU_\�k̂W�ZŴZVW�V}VYd[b̂U�̂W�WV\de[\�dẐU�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�hj�[cV�STUVW�̂W�X�̀VZXWX[V�f̂U[WXY[̂Wi�[cV�f̂U[WXY[̂W�\cXeei�ZWb̂W�[̂�ZŴYVV_bUm�Tb[c�[cX[�ẐW[b̂U�̂k�[cV�p Ŵqi�ZŴlZ[ej�Û[bkj�[cV�¦WYcb[VY[�̂k�XZZXWVU[�_b\YWVZXUYbV\�̂W�_VkVY[\�bU�[cV�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�hj�[cV�STUVW�̂W�̀VZXWX[V�f̂U[WXY[̂W�[cX[�T̂de_�WVU_VW�b[�dU\db[XheV�k̂W�ZŴZVW�V}VYd[b̂U�XU_�WV\de[\�̂k�[cV�f̂U[WXY[̂Wg\�p Ŵqs�³XbedWV�̂k�[cV�f̂U[WXY[̂W�[̂�Û[bkj�[cV�¦WYcb[VY[�̂k�XZZXWVU[�_b\YWVZXUYbV\�̂W�_VkVY[\�ZWb̂W�[̂�ZŴYVV_bUm�Tb[c�[cV�p Ŵq�\cXee�ŶU\[b[d[V�XU�XYqÛTeV_mlVU[�[cX[�[cV�STUVWg\�̂W�̀VZXWX[V�f̂U[WXY[̂Wg\�ŶlZeV[V_�̂W�ZXW[bXeej�ŶlZeV[V_�ŶU\[WdY[b̂U�b\�kb[�XU_�ZŴZVW�[̂�WVYVbaV�[cV�f̂U[WXY[̂Wg\�p Ŵqs�£cV�f̂U[WXY[̂W�\cXee�Û[�hV�WV\ẐU\bheV�k̂W�_b\YWVZXUYbV\�̂W�_VkVY[\�bU�[cV�ŶU\[WdY[b̂U�̂W�̂ZVWX[b̂U\�hj�[cV�STUVW�̂W�̀VZXWX[V�f̂U[WXY[̂W�[cX[�XWV�Û[�XZZXWVU[s����¤�§�£cV�f̂U[WXY[̂W�\cXee�WVblhdW\V�[cV�STUVW�k̂W�Ŷ\[\�[cV�STUVW�bUYdW\�[cX[�XWV�ZXjXheV�[̂�X�̀VZXWX[V�f̂U[WXY[̂W�hVYXd\V�̂k�[cV�f̂U[WXY[̂Wg\�_VeXj\i�blZŴZVWej�[blV_�XY[bab[bV\�̂W�_VkVY[baV�ŶU\[WdY[b̂Us�£cV�STUVW�\cXee�hV�WV\ẐU\bheV�[̂�[cV�f̂U[WXY[̂W�k̂W�Ŷ\[\�[cV�f̂U[WXY[̂W�bUYdW\�hVYXd\V�̂k�X�̀VZXWX[V�f̂U[WXY[̂Wg\�_VeXj\i�blZŴZVWej�[blV_�XY[bab[bV\i�_XlXmV�[̂�[cV�p Ŵq�̂W�_VkVY[baV�ŶU\[WdY[b̂Us
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R�STUTV�WXY�Z[\]̂_̀][̂�aX_bb�ĉ[dc]be�̂YdYfe�f_d_gY�]X_]�]XY�Z[\]̂_̀][̂�ĥ[\gijbbe�̀_jaYa�][�̀[dcbY]Yf�[̂�c_̂]k_bbe�[̀dcbY]Yf�̀[\a]̂j̀]k[\�[̂�][�ĉ[cŶ]e�[i�]XY�lh\Ŷ�[̂�mYc_̂_]Y�Z[\]̂_̀][̂�_a�ĉ[nkfYf�k\�mỲ]k[\�opqrqsqR�STUTt�WXY�lh\Ŷ�_\f�Y_̀X�mYc_̂_]Y�Z[\]̂_̀][̂�aX_bb�X_nY�]XY�a_dY�̂Yac[\akukbk]kYa�i[̂�̀j]]k\g�_\f�c_]̀Xk\g�_a�_̂Y�fYà̂kuYf�i[̂�]XY�Z[\]̂_̀][̂�k\�mỲ]k[\�vqowqR�STx�yz{|}~�������������|�{����i�_�fkacj]Y�_̂kaYa�_d[\g�]XY�Z[\]̂_̀][̂��mYc_̂_]Y�Z[\]̂_̀][̂a��_\f�]XY�lh\Ŷ�_a�][�]XY�̂Yac[\akukbk]e�j\fŶ�]XYk̂�ŶacỲ]knY�̂Yac[\akukbk]kYa�_\f�[̂�̀[\]̂_̀]j_b�[ubkg_]k[\a�i[̂�d_k\]_k\k\g�]XY�ĉYdkaYa�_\f�aĵ̂[j\fk\g�_̂Y_�îYY�î[d�h_a]Y�d_]Ŷk_ba�_\f�̂juukaX��]XY�lh\Ŷ�d_e�̀bY_\�jc�_\f�]XY��̂ X̀k]Ỳ]�hkbb�_bb[̀_]Y�]XY�̀[a]�_d[\g�]XY�Z[\]̂_̀][̂�_\f�]X[aY�mYc_̂_]Y�Z[\]̂_̀][̂a�]X[aY�̂Yac[\akubYq����������������������������y��R��T���|{|}��R��T�T��ZX_\gYa�k\�]XY��[̂��d_e�uY�_̀ [̀dcbkaXYf�_i]Ŷ�Y�Ỳj]k[\�[i�]XY�Z[\]̂_̀]��_\f�hk]X[j]�k\n_bkf_]k\g�]XY�Z[\]̂_̀]��ue�ZX_\gY�l̂fŶ��Z[\a]̂j̀]k[\�ZX_\gY��k̂Ỳ]knY�[̂�[̂fŶ�i[̂�_�dk\[̂�̀X_\gY�k\�]XY��[̂���aju Ỳ]�][�]XY�bkdk]_]k[\a�a]_]Yf�k\�]Xka��̂]k̀bY�¡�_\f�YbaYhXŶY�k\�]XY�Z[\]̂_̀]��[̀jdY\]aqR��T�TU���ZX_\gY�l̂fŶ�aX_bb�uY�u_aYf�jc[\�_ĝYYdY\]�_d[\g�]XY�lh\Ŷ��Z[\]̂_̀][̂��_\f��̂ X̀k]Ỳ]q���Z[\a]̂j̀]k[\�ZX_\gY��k̂Ỳ]knY�̂Y¢jk̂Ya�_ĝYYdY\]�ue�]XY�lh\Ŷ�_\f��̂ X̀k]Ỳ]�_\f�d_e�[̂�d_e�\[]�uY�_ĝYYf�][�ue�]XY�Z[\]̂_̀][̂q��\�[̂fŶ�i[̂�_�dk\[̂�̀X_\gY�k\�]XY��[̂��d_e�uY�kaajYf�ue�]XY��̂ X̀k]Ỳ]�_b[\YqR��T�Tx�ZX_\gYa�k\�]XY��[̂��aX_bb�uY�cŶi[̂dYf�j\fŶ�_ccbk̀_ubY�ĉ[nkak[\a�[i�]XY�Z[\]̂_̀]��[̀jdY\]aq�WXY�Z[\]̂_̀][̂�aX_bb�ĉ[̀YYf�ĉ[dc]be�hk]X�̀X_\gYa�k\�]XY��[̂���j\bYaa�[]XŶhkaY�ĉ[nkfYf�k\�]XY�ZX_\gY�l̂fŶ��Z[\a]̂j̀]k[\�ZX_\gY��k̂Ỳ]knY��[̂�[̂fŶ�i[̂�_�dk\[̂�̀X_\gY�k\�]XY��[̂�q£¤�¥¦§¦̈�©[̂�_f ja]dY\]a�][�]XY�Z[\]̂_̀]�mjd�u_aYf�[\�[]XŶ�]X_\�]XY�j\k]�ĉk̀Y�dY]X[f��[nŶXY_f��ĉ[ik]�_\f�gY\Ŷ_b�[̀\fk]k[\a�̀[duk\Yf�aX_bb�uY�̀_b̀jb_]Yf�_]�]XY�i[bb[hk\g�cŶ̀Y\]_gYa�[i�]XY�̀[a]�_]]̂kuj]_ubY�][�]XY�̀X_\gY�k\�]XY�h[̂�ª«¬©[̂�]XY�Z[\]̂_̀][̂��i[̂�_\e��[̂��cŶi[̂dYf�ue�]XY�Z[\]̂_̀][̂a�[h\�i[̂̀ Yaª�op�cŶ̀Y\]�[i�]XY�̀[a]q®¬©[̂�]XY�Z[\]̂_̀][̂��i[̂��[̂��cŶi[̂dYf�ue�Xka�mjù[\]̂_̀][̂ª�s�cŶ̀Y\]�[i�]XY�_d[j\]�fjY�]XY�mjù[\]̂_̀][̂q¬̄©[̂�Y_̀X�mjù[\]̂_̀][̂�[̂�mju°ajù[\]̂_̀][̂�k\n[bnYf��i[̂�_\e��[̂��cŶi[̂dYf�ue�]XY�mjù[\]̂_̀][̂a�[h\�i[̂̀ Yaª�op�cŶ̀Y\]�[i�]XY�̀[a]q±¬©[̂�Y_̀X�mjù[\]̂_̀][̂��i[̂��[̂��cŶi[̂dYf�ue�Xka�mju°ajù[\]̂_̀][̂aª�s�cŶ̀Y\]�[i�]XY�_d[j\]�fjY�]XY�mju°ajù[\]̂_̀][̂q²¬�bb�ĉ[c[a_ba��Y�̀Yc]�]X[aY�bYaa�]X_\�³rppqpp��aX_bb�uY�_̀ [̀dc_\kYf�ue�_�̀[dcbY]Y�k]Ydḱ_]k[\�[i�[̀a]a�k\̀bjfk\g�b_u[̂��d_]Ŷk_ba�_\f�ajù[\]̂_̀]aq�µ_u[̂�_\f�d_]Ŷk_ba�aX_bb�uY�k]YdḱYf�k\�]XY�d_\\Ŷ�ĉYà̂kuYf�_u[nYq��XŶY�d_ [̂�̀[a]�k]Yda�_̂Y�ajù[\]̂_̀]a��]XYe�aX_bb�uY�k]YdḱYf�_ba[q��\�\[�̀_aY�hkbb�_�̀X_\gY�k\n[bnk\g�[nŶ�³rppqpp�uY�_cĉ[nYf�hk]X[j]�aj̀X�k]Ydḱ_]k[\qR��TU����{�|�y}¶|}�R��TUT����ZX_\gY�l̂fŶ�ka�_�ĥk]]Y\�k\a]̂jdY\]�ĉYc_̂Yf�ue�]XY��̂ X̀k]Ỳ]�_\f�akg\Yf�ue�]XY�lh\Ŷ��Z[\]̂_̀][̂��_\f��̂ X̀k]Ỳ]�a]_]k\g�]XYk̂�_ĝYYdY\]�jc[\�_bb�[i�]XY�i[bb[hk\gªT� WXY�̀X_\gY�k\�]XY��[̂�·TU WXY�_d[j\]�[i�]XY�_f ja]dY\]��ki�_\e��k\�]XY�Z[\]̂_̀]�mjd·�_\fTx WXY�Y�]Y\]�[i�]XY�_f ja]dY\]��ki�_\e��k\�]XY�Z[\]̂_̀]�WkdYq�̧¡qrqrq��i�_�̀X_\gY�[̂fŶ�̂Yajb]a�k\�_\�Y�cY\fk]ĵY�[i�sp¹�[̂�d[̂Y�[i�]XY�[̂kgk\_b�̀[\]̂_̀]�ĉk̀Y��]XY�º̂[ Ỳ]�dja]�uY�̂Yukf�k\�a_dY�d_\\Ŷ�_a�[̂kgk\_b�Z[\]̂_̀]��[̀jdY\]a�cĵaj_\]�][�sp��µZm�srs�sq�ZX_\gY�[̂fŶa��[̂�_�aŶkYa�[i�̀X_\gY�[̂fŶa��[i�d[̂Y�]X_\�³op�ppp�[̂�vp�f_ea�k\�̀[dcbY]k[\�]kdY��dja]�uY�ĉY°_cĉ[nYf�ue�lh\Ŷ�cĵaj_\]�][�¡rp��µZm�s�vv»°¼q
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S�TUV�WXYZ[\]̂[_XY�ẀaYbc�d_\ĉ[_ecZS�TUVUf�g�hijklmnolpij�hqrjst�upmtolpvt�pk�r�wmplltj�imxtm�ymtyrmtx�z{�lqt�gmoqpltol�rjx�kpsjtx�z{�lqt�|wjtm�rjx�gmoqpltol}�xpmtolpjs�r�oqrjst�pj�lqt�~im��ympim�li�rsmtt�tjl�ij�rx�nkl�tjl}�p��rj{}�pj�lqt�hijlmrol��n��im�hijlmrol��p�t}�im�zilq���qt�|wjtm��r{�z{�hijklmnolpij�hqrjst�upmtolpvt}�wplqinl�pjvr�pxrlpjs�lqt�hijlmrol}�imxtm�oqrjstk�pj�lqt�~im��wplqpj�lqt�stjtmr��koiyt�i��lqt�hijlmrol�oijkpklpjs�i��rxxplpijk}�xt�tlpijk}�im�ilqtm�mtvpkpijk}�lqt�hijlmrol��n��rjx�hijlmrol��p�t�ztpjs�rx�nkltx�rooimxpjs�{��g�hijklmnolpij�hqrjst�upmtolpvt��r{�rmpkt�rk�r�mtkn�l�i��|wjtm�k�rootylrjot�i��uijrltx��tmvpotk�im�uijrltx��rltmpr�k��S�TUVU��g�hijklmnolpij�hqrjst�upmtolpvt�kqr���zt�nktx�pj�lqt�rzktjot�i��lilr��rsmtt�tjl�ij�lqt�ltm�k�i��r�hqrjst�|mxtm�S�TUVUV����lqt�hijklmnolpij�hqrjst�upmtolpvt�ymivpxtk��im�rj�rx�nkl�tjl�li�lqt�hijlmrol��n�}�lqt�rx�nkl�tjl�kqr���zt�zrktx�ij�ijt�i��lqt��i��iwpjs��tlqixk�Uf �nlnr��rootylrjot�i��r��n�y�kn��ymiytm�{�plt�p�tx�rjx�knyyimltx�z{�kn��poptjl�knzklrjlprlpjs�xrlr�li�ytm�pl�tvr�nrlpij�U� �jpl�ympotk�klrltx�pj�lqt�hijlmrol�uion�tjlk�im�knzkt�ntjl�{�rsmttx�nyij�UV hikl�li�zt�xtltm�pjtx�pj�r��rjjtm�rsmttx�nyij�z{�lqt�yrmlptk�rjx�r��nlnr��{�rootylrz�t��p�tx�im�ytmotjlrst��tt��imU� gk�ymivpxtx�pj��tolpij�������S�TUVU�����lqt�hijlmrolim�xitk�jil�mtkyijx�ymi�yl�{�im�xpkrsmttk�wplq�lqt��tlqix��im�rx�nkl�tjl�pj�lqt�hijlmrol��n�}�lqt�gmoqpltol�kqr���xtltm�pjt�lqt�rx�nkl�tjl�ij�lqt�zrkpk�i��mtrkijrz�t�t�ytjxplnmtk�rjx�krvpjsk�i��lqikt�ytm�im�pjs�lqt�~im��rllmpznlrz�t�li�lqt�oqrjst}�pjo�nxpjs}�pj�orkt�i��rj�pjomtrkt�pj�lqt�hijlmrol��n�}�rj�r�injl��im�ivtmqtrx�rjx�ymi�pl�pj�rooimxrjot�wplq��tolpij���������j�knoq�orkt}�rjx�r�ki�njxtm��tolpij��������}�lqt�hijlmrolim�kqr����tty�rjx�ymtktjl}�pj�knoq��im��rk�lqt�gmoqpltol��r{�ymtkompzt}�rj�plt�p�tx�rooinjlpjs�listlqtm�wplq�ryymiymprlt�knyyimlpjs�xrlr���j�tkk�ilqtmwpkt�ymivpxtx�pj�lqt�hijlmrol�uion�tjlk}�oiklk��im�lqt�ynmyiktk�i��lqpk��tolpij�������kqr���zt��p�pltx�li�lqt��i��iwpjs�Uf hiklk�i���rzim}�pjo�nxpjs�ryy�porz�t�yr{mi���lr�tk}��mpjst�ztjt�plk�mt�npmtx�z{�rsmtt�tjl�im�onkli�}�wim�tmk��oi�ytjkrlpij�pjknmrjot}�rjx�ilqtm�t�y�i{tt�oiklk�ryymivtx�z{�lqt�gmoqpltol�U� hiklk�i���rltmpr�k}�knyy�ptk}�rjx�t�npy�tjl}�pjo�nxpjs�oikl�i��lmrjkyimlrlpij}�wqtlqtm�pjoimyimrltx�im�oijkn�tx�UV �tjlr��oiklk�i���roqpjtm{�rjx�t�npy�tjl}�t�o�nkpvt�i��qrjx�lii�k}�wqtlqtm�mtjltx��mi��lqt�hijlmrolim�im�ilqtmk�U� hiklk�i��ymt�pn�k��im�r���zijxk�rjx�pjknmrjot}�ytm�pl��ttk}�rjx�kr�tk}�nkt}�im�kp�p�rm�lr�tk}�xpmtol�{�mt�rltx�li�lqt�oqrjst��rjxU� hiklk�i��knytmvpkpij�rjx��pt�x�i��pot�ytmkijjt��xpmtol�{�rllmpznlrz�t�li�lqt�oqrjst�S�TUVU�����lqt�hijlmrolim�xpkrsmttk�wplq�lqt�rx�nkl�tjl�pj�lqt�hijlmrol��p�t}�lqt�hijlmrolim��r{��r�t�r�h�rp��pj�rooimxrjot�wplq�ryy�porz�t�ymivpkpijk�i��gmlpo�t����S�TUVU���yij�mtotpyl�i��r�hijklmnolpij�hqrjst�upmtolpvt}�lqt�hijlmrolim�kqr���ymi�yl�{�ymiottx�wplq�lqt�oqrjst�pj�lqt�~im��pjvi�vtx�rjx�rxvpkt�lqt�gmoqpltol�i��lqt�hijlmrolim�k�rsmtt�tjl�im�xpkrsmtt�tjl�wplq�lqt��tlqix}�p��rj{}�ymivpxtx�pj�lqt�hijklmnolpij�hqrjst�upmtolpvt��im�xtltm�pjpjs�lqt�ymiyiktx�rx�nkl�tjl�pj�lqt�hijlmrol��n��im�hijlmrol��p�t�S�TUVUT�g�hijklmnolpij�hqrjst�upmtolpvt�kpsjtx�z{�lqt�hijlmrolim�pjxporltk�lqt�hijlmrolim�k�rsmtt�tjl�lqtmtwplq}�pjo�nxpjs�rx�nkl�tjl�pj�hijlmrol��n��rjx�hijlmrol��p�t�im�lqt��tlqix��im�xtltm�pjpjs�lqt����noq�rsmtt�tjl�kqr���zt�t��tolpvt�p��txprlt�{�rjx�kqr���zt�mtoimxtx�rk�r�hqrjst�|mxtm�S�TUVU���qt�r�injl�i��omtxpl�li�zt�r��iwtx�z{�lqt�hijlmrolim�li�lqt�|wjtm��im�r�xt�tlpij�im�oqrjst�lqrl�mtkn�lk�pj�r�jtl�xtomtrkt�pj�lqt�hijlmrol��n��kqr���zt�rolnr��jtl�oikl�rk�oij�pm�tx�z{�lqt�gmoqpltol��~qtj�zilq�rxxplpijk�rjx�omtxplk�oivtmpjs�mt�rltx�~im��im�knzklplnlpijk�rmt�pjvi�vtx�pj�r�oqrjst}�lqt�r��iwrjot��im�ivtmqtrx�rjx�ymi�pl�kqr���zt��psnmtx�ij�lqt�zrkpk�i��jtl�pjomtrkt}�p��rj{}�wplq�mtkytol�li�lqrl�oqrjst���i�omtxpl�kqr���zt�r��iwtx�li�hijlmrolim��im�|wjtm�rootyltx�uijrltx��tmvpotk�im�uijrltx��rltmpr�k�wqtmt�|wjtm�k�rootylrjot�i��kr�t�wrk�ymtvpink�{�xpko�iktx�li�hijlmrolim�rjx�hijlmrolim��rp�tx�li�ymiytm�{�rooinjl��im�knoq�uijrltx��tmvpotk�im�uijrltx��rltmpr�k�pj�rj�r��toltx��r�nt��jspjttmpjs��miyikr��im�oijklmnolpij�koqtxn�t�
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S�TUVUW�XYZ[\Z]�̂\Z_̀�[YaYbc\Z_a\dZ�d̂�aeY�ada_̀�fdga�d̂�_�hdZgabifa\dZ�he_Z]Y�j\bYfa\kY�ad�aeY�lmZYbn�aeY�hdZab_fadb�c_o�bYpiYga�q_ocYZa�̂db�rdbs�fdcq̀YaY[�iZ[Yb�aeY�hdZgabifa\dZ�he_Z]Y�j\bYfa\kY�\Z�tqq̀\f_a\dZg�̂db�X_ocYZau�veY�tbfe\aYfa�m\̀̀�c_sY�_Z�\ZaYb\c�[YaYbc\Z_a\dZ�̂db�qibqdgYg�d̂�cdZaèo�fYba\̂\f_a\dZ�̂db�q_ocYZa�̂db�aedgY�fdgag�_Z[�fYba\̂o�d̂b�q_ocYZa�aeY�_cdiZa�ae_a�aeY�tbfe\aYfa�[YaYbc\ZYgn�\Z�aeY�tbfe\aYfawg�qbd̂Ygg\dZ_̀�xi[]cYZan�ad�yY�bY_gdZ_ỳo�xiga\̂\Y[u�veY�tbfe\aYfawg�\ZaYb\c�[YaYbc\Z_a\dZ�d̂�fdga�ge_̀̀�_[xiga�aeY�hdZab_fa�zic�dZ�aeY�g_cY�y_g\g�_g�_�he_Z]Y�lb[Ybn�giyxYfa�ad�aeY�b\]ea�d̂�Y\aeYb�q_bao�ad�[\g_]bYY�_Z[�_ggYba�_�h̀_\c�\Z�_ffdb[_ZfY�m\ae�tba\f̀Y�{|uS�TUVU}~�reYZ�aeY�lmZYb�_Z[�hdZab_fadb�_]bYY�m\ae�_�[YaYbc\Z_a\dZ�c_[Y�yo�aeY�tbfe\aYfa�fdZfYbZ\Z]�aeY�_[xigacYZag�\Z�aeY�hdZab_fa�zic�_Z[�hdZab_fa�v\cYn�db�daeYbm\gY�bY_fe�_]bYYcYZa�iqdZ�aeY�_[xigacYZagn�gife�_]bYYcYZa�ge_̀̀�yY�Ŷ̂Yfa\kY�\ccY[\_aỲo�_Z[�aeY�tbfe\aYfa�m\̀̀�qbYq_bY�_�he_Z]Y�lb[Ybu�he_Z]Y�lb[Ybg�c_o�yY�\ggiY[�̂db�_̀̀�db�_Zo�q_ba�d̂�_�hdZgabifa\dZ�he_Z]Y�j\bYfa\kYuS�TU���������������������������veY�tbfe\aYfa�c_o�db[Yb�c\Zdb�fe_Z]Yg�\Z�aeY�rdbs�ae_a�_bY�fdZg\gaYZa�m\ae�aeY�\ZaYZa�d̂�aeY�hdZab_fa�jdficYZag�_Z[�[d�Zda�\Zkd̀kY�_Z�_[xigacYZa�\Z�aeY�hdZab_fa�zic�db�_Z�Y�aYZg\dZ�d̂�aeY�hdZab_fa�v\cYu�veY�tbfe\aYfawg�db[Yb�̂db�c\Zdb�fe_Z]Yg�ge_̀̀�yY�\Z�mb\a\Z]u��̂�aeY�hdZab_fadb�yỲ\YkYg�ae_a�aeY�qbdqdgY[�c\Zdb�fe_Z]Y�\Z�aeY�rdbs�m\̀̀�_̂̂Yfa�aeY�hdZab_fa�zic�db�hdZab_fa�v\cYn�aeY�hdZab_fadb�ge_̀̀�Zda\̂o�aeY�tbfe\aYfa�_Z[�ge_̀̀�Zda�qbdfYY[�ad�\cq̀YcYZa�aeY�fe_Z]Y�\Z�aeY�rdbsu��̂�aeY�hdZab_fadb�qYb̂dbcg�aeY�rdbs�gYa�̂dbae�\Z�aeY�tbfe\aYfawg�db[Yb�̂db�_�c\Zdb�fe_Z]Y�m\aedia�qb\db�Zda\fY�ad�aeY�tbfe\aYfa�ae_a�gife�fe_Z]Y�m\̀̀�_̂̂Yfa�aeY�hdZab_fa�zic�db�hdZab_fa�v\cYn�aeY�hdZab_fadb�m_\kYg�_Zo�_[xigacYZa�ad�aeY�hdZab_fa�zic�db�Y�aYZg\dZ�d̂�aeY�hdZab_fa�v\cYu����������������S��U}������������S��U}U}��Z̀Ygg�daeYbm\gY�qbdk\[Y[n�hdZab_fa�v\cY�\g�aeY�qYb\d[�d̂�a\cYn�\Zf̀i[\Z]�_iaedb\�Y[�_[xigacYZagn�_̀̀daaY[�\Z�aeY�hdZab_fa�jdficYZag�̂db�ziyga_Za\_̀�hdcq̀Ya\dZ�d̂�aeY�rdbsuS��U}U��veY�[_aY�d̂�fdccYZfYcYZa�d̂�aeY�rdbs�\g�aeY�[_aY�Yga_ỳ\geY[�\Z�aeY�t]bYYcYZauS��U}UV�veY�[_aY�d̂�ziyga_Za\_̀�hdcq̀Ya\dZ�\g�aeY�[_aY�fYba\̂\Y[�yo�aeY�tbfe\aYfa�\Z�_ffdb[_ZfY�m\ae�zYfa\dZ��u�uS��U}U��veY�aYbc��[_o��_g�igY[�\Z�aeY�hdZab_fa�jdficYZag�ge_̀̀�cY_Z�f_̀YZ[_b�[_o�iZ̀Ygg�daeYbm\gY�gqYf\̂\f_̀̀o�[Ŷ\ZY[uS��U������������� ���¡¢£�����S��U�U}�v\cY�̀\c\ag�ga_aY[�\Z�aeY�hdZab_fa�jdficYZag�_bY�d̂�aeY�YggYZfY�d̂�aeY�hdZab_fau�¤o�Y�Yfia\Z]�aeY�t]bYYcYZan�aeY�hdZab_fadb�fdẐ\bcg�ae_a�aeY�hdZab_fa�v\cY�\g�_�bY_gdZ_ỳY�qYb\d[�̂db�qYb̂dbc\Z]�aeY�rdbsuS��U�U��veY�hdZab_fadb�ge_̀̀�Zda�sZdm\Z]̀on�Y�fYqa�yo�_]bYYcYZa�db�\Zgabifa\dZ�d̂�aeY�lmZYb�\Z�mb\a\Z]n�fdccYZfY�aeY�rdbs�qb\db�ad�aeY�Ŷ̂Yfa\kY�[_aY�d̂�\Zgib_ZfY�bYpi\bY[�ad�yY�̂ibZ\geY[�yo�aeY�hdZab_fadb�_Z[�lmZYbuS��U�UV�veY�hdZab_fadb�ge_̀̀�qbdfYY[�Y�qY[\a\dig̀o�m\ae�_[Ypi_aY�̂dbfYg�_Z[�ge_̀̀�_fe\YkY�ziyga_Za\_̀�hdcq̀Ya\dZ�m\ae\Z�aeY�hdZab_fa�v\cYuS��UV���£�¥���� ��¦��������������¡�S��UVU}��̂�aeY�hdZab_fadb�\g�[Ỳ_oY[�_a�_Zo�a\cY�\Z�aeY�fdccYZfYcYZa�db�qbd]bYgg�d̂�aeY�rdbs�yo�§{̈�_Z�_fa�db�ZY]̀Yfa�d̂�aeY�lmZYb�db�tbfe\aYfan�d̂�_Z�Ycq̀doYY�d̂�Y\aeYbn�db�d̂�_�zYq_b_aY�hdZab_fadb©�§ª̈�yo�fe_Z]Yg�db[YbY[�\Z�aeY�rdbs©�§«̈�yo�_̀ydb�[\gqiaYgn�̂\bYn�iZigi_̀�[Ỳ_o�\Z�[Ỳ\kYb\Ygn�iZ_kd\[_ỳY�f_gi_̀a\Ygn�_[kYbgY�mY_aeYb�fdZ[\a\dZg�[dficYZaY[�\Z�_ffdb[_ZfY�m\ae�zYfa\dZ�{|u{u¬uªn�db�daeYb�f_igYg�yYodZ[�aeY�hdZab_fadbwg�fdZabd̀©�§̈�yo�[Ỳ_o�_iaedb\�Y[�yo�aeY�lmZYb�qYZ[\Z]�cY[\_a\dZ�_Z[�y\Z[\Z]�[\gqiaY�bYgd̀ia\dZ©�db�§|̈�yo�daeYb�f_igYg�ae_a�aeY�hdZab_fadb�_ggYbagn�_Z[�aeY�tbfe\aYfa�[YaYbc\ZYgn�xiga\̂o�[Ỳ_on�aeYZ�aeY�hdZab_fa�v\cY�ge_̀̀�yY�Y�aYZ[Y[�̂db�gife�bY_gdZ_ỳY�a\cY�_g�aeY�tbfe\aYfa�c_o�[YaYbc\ZYu®�̄°±°²°²�veY�hdZab_fadb�ge_̀̀�Zda�q_ba\f\q_aY�\Z�_Zo�gYfdZ[_bo�ydofdaag�db�edZdb�_Zo�\Ẑdbc_a\dZ_̀�q\fsYa�̀\ZYg�_Z[�ge_̀̀�Zda�bYfY\kY�fbY[\a�̂db�[_og�db�fdgag�_ggdf\_aY[�m\ae�_Zo�gife�̀_ydb�_fa\dZu



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���$@"&@('�A-��*�($B$#B$($$�4*+.��C�+.��D�6$��E$%#E�'�?��1��.F���.3��*�( B( B$($$!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P$(%&& '�&EQ R�

S�TUVUW�XYZ[\]�̂_YZ̀[ab�̀c�̀[\_�]dZYY�e_�\Zf_�[a�ZggĉfZag_�h[̀d�ZiiY[gZeY_�îcj[][ca]�ck�l̂ [̀gY_�mnoS�TUVUV�pd[]�q_g̀[ca�ros�fc_]�ac̀�î_gYtf_�̂_gcj_̂u�ck�fZ\Zb_]�kĉ�f_YZu�eu�_[̀d_̂�iẐ̀u�taf_̂�c̀d_̂�îcj[][ca]�ck�̀d_�Xcà̂Zg̀�vcgt\_à]owxyz{|}�~����w��}�y��w���{���|}yz��S�~U��{�����������S�~U�U��pd_�Xcà̂Zg̀�qt\�[]�]̀Z̀_f�[a�̀d_�lb̂__\_à�Zaf��[agYtf[ab�Zt̀dĉ[�_f�Zf�t]̀\_à]��[]�̀d_�̀c̀ZY�Z\ctà�iZuZeY_�eu�̀d_��ha_̂�̀c�̀d_�Xcà̂Zg̀ĉ�kĉ�i_̂kĉ\Zag_�ck�̀d_��ĉ��taf_̂�̀d_�Xcà̂Zg̀�vcgt\_à]oS�~U�UW��k�ta[̀�î[g_]�Ẑ_�]̀Z̀_f�[a�̀d_�Xcà̂Zg̀�vcgt\_à]�ĉ�]te]_�t_àYu�Zb̂__f�tica��Zaf�[k��tZà[̀[_]�ĉ[b[aZYYu�gcà_\iYZ̀_f�Ẑ_�\Z̀_̂[ZYYu�gdZab_f�]c�̀dZ̀�ZiiY[gZ̀[ca�ck�]tgd�ta[̀�î[g_]�̀c�̀d_�Zg̀tZY��tZà[̀[_]�gZt]_]�]te]̀Zà[ZY�[a_�t[̀u�̀c�̀d_��ha_̂�ĉ�Xcà̂Zg̀ĉ��̀d_�ZiiY[gZeY_�ta[̀�î[g_]�]dZYY�e_�_�t[̀ZeYu�Zf�t]̀_foS�~UW��������������������d_̂_�̀d_�Xcà̂Zg̀�[]�eZ]_f�ca�Z�]̀[itYZ̀_f�]t\�ĉ��tẐZà__f��Z [\t\�¡̂[g_��̀d_�Xcà̂Zg̀ĉ�]dZYY�]te\[̀�Z�]gd_ftY_�ck�jZYt_]�̀c�̀d_�l̂gd[̀_g̀�e_kĉ_�̀d_�k[̂]̀�liiY[gZ̀[ca�kĉ�¡Zu\_à��ZYYcgZ̀[ab�̀d_�_à[̂_�Xcà̂Zg̀�qt\�̀c�̀d_�jẐ[ct]�iĉ̀[ca]�ck�̀d_��ĉ�o�pd_�]gd_ftY_�ck�jZYt_]�]dZYY�e_�î_iẐ_f�[a�̀d_�kĉ\��Zaf�]tiiĉ̀_f�eu�̀d_�fZ̀Z�̀c�]te]̀Zà[Z̀_�[̀]�Zggt̂Zgu��_̂�t[̂_f�eu�̀d_�l̂gd[̀_g̀o�pd[]�]gd_ftY_��taY_]]�ce�_g̀_f�̀c�eu�̀d_�l̂gd[̀_g̀��]dZYY�e_�t]_f�Z]�Z�eZ][]�kĉ�̂_j[_h[ab�̀d_�Xcà̂Zg̀ĉ¢]�liiY[gZ̀[ca]�kĉ�¡Zu\_ào�lau�gdZab_]�̀c�̀d_�]gd_ftY_�ck�jZYt_]�]dZYY�e_�]te\[̀̀_f�̀c�̀d_�l̂gd[̀_g̀�Zaf�]tiiĉ̀_f�eu�]tgd�fZ̀Z�̀c�]te]̀Zà[Z̀_�[̀]�Zggt̂Zgu�Z]�̀d_�l̂gd[̀_g̀�\Zu�̂_�t[̂_��Zaf�taY_]]�ce�_g̀_f�̀c�eu�̀d_�l̂gd[̀_g̀��]dZYY�e_�t]_f�Z]�Z�eZ][]�kĉ�̂_j[_h[ab�̀d_�Xcà̂Zg̀ĉ¢]�]te]_�t_à�liiY[gZ̀[ca]�kĉ�¡Zu\_àoS�~UV�w££�¤���¤����������¥����S�~UVU��l̀�Y_Z]̀�̀_a�fZu]�e_kĉ_�̀d_�fZ̀_�_]̀ZeY[]d_f�kĉ�_Zgd�îcb̂_]]�iZu\_à��̀d_�Xcà̂Zg̀ĉ�]dZYY�]te\[̀�̀c�̀d_�l̂gd[̀_g̀�Za�[̀_\[�_f�liiY[gZ̀[ca�kĉ�¡Zu\_à�î_iẐ_f�[a�ZggĉfZag_�h[̀d�̀d_�]gd_ftY_�ck�jZYt_]��[k�̂_�t[̂_f�taf_̂�q_g̀[ca�¦o§��kĉ�gc\iY_̀_f�iĉ̀[ca]�ck�̀d_��ĉ�o�pd_�ZiiY[gZ̀[ca�]dZYY�e_�ac̀Ẑ[�_f��[k�̂_�t[̂_f��Zaf�]tiiĉ̀_f�eu�ZYY�fZ̀Z�]te]̀Zà[Z̀[ab�̀d_�Xcà̂Zg̀ĉ¢]�̂[bd̀�̀c�iZu\_à�̀dZ̀�̀d_��ha_̂�ĉ�l̂gd[̀_g̀�̂_�t[̂_��]tgd�Z]�gci[_]�ck�̂_�t[][̀[ca]��Zaf�_̂Y_Z]_]�Zaf�hZ[j_̂]�ck�Y[_a]�k̂c\�qtegcà̂Zg̀ĉ]�Zaf�]tiiY[_̂]��Zaf�]dZYY�̂_kY_g̀�̂_̀Z[aZb_�[k�îcj[f_f�kĉ�[a�̀d_�Xcà̂Zg̀�vcgt\_à]oS�~UVU�U��l]�îcj[f_f�[a�q_g̀[ca�̈oso¦��]tgd�ZiiY[gZ̀[ca]�\Zu�[agYtf_�̂_�t_]̀]�kĉ�iZu\_à�ca�Zggctà�ck�gdZab_]�[a�̀d_��ĉ��̀dZ̀�dZj_�e__a�îci_̂Yu�Zt̀dĉ[�_f�eu�Xca]̀̂tg̀[ca�XdZab_�v[̂_g̀[j_]��ĉ�eu�[à_̂[\�f_̀_̂\[aZ̀[ca]�ck�̀d_�l̂gd[̀_g̀��et̀�ac̀�u_̀�[agYtf_f�[a�XdZab_��̂f_̂]oS�~UVU�UW�liiY[gZ̀[ca]�kĉ�¡Zu\_à�]dZYY�ac̀�[agYtf_�̂_�t_]̀]�kĉ�iZu\_à�kĉ�iĉ̀[ca]�ck�̀d_��ĉ��kĉ�hd[gd�̀d_�Xcà̂Zg̀ĉ�fc_]�ac̀�[à_af�̀c�iZu�Z�qtegcà̂Zg̀ĉ�ĉ�]tiiY[_̂��taY_]]�]tgd��ĉ��dZ]�e__a�i_̂kĉ\_f�eu�c̀d_̂]�hdc\�̀d_�Xcà̂Zg̀ĉ�[à_af]�̀c�iZuo©�ª«¬««¬�®à[Y�]te]̀Zà[ZY�gc\iY_̀[ca��̀d_��ha_̂�]dZYY�iZu�caYu�ti�̀c�¦̄�i_̂g_à�ck�̀d_�Z\ctà�ft_�̀d_�Xcà̂Zg̀ĉ�ca�Zggctà�ck�îcb̂_]]�iZu\_à]oS�~UVUW�®aY_]]�c̀d_̂h[]_�îcj[f_f�[a�̀d_�Xcà̂Zg̀�vcgt\_à]��iZu\_à]�]dZYY�e_�\Zf_�ca�Zggctà�ck�\Z̀_̂[ZY]�Zaf�_�t[i\_à�f_Y[j_̂_f�Zaf�]t[̀ZeYu�]̀ĉ_f�Z̀�̀d_�][̀_�kĉ�]te]_�t_à�[agĉiĉZ̀[ca�[a�̀d_��ĉ�o��k�Ziîcj_f�[a�ZfjZag_�eu�d̀_��ha_̂��iZu\_à�\Zu�][\[YẐYu�e_�\Zf_�kĉ�\Z̀_̂[ZY]�Zaf�_�t[i\_à�]t[̀ZeYu�]̀ĉ_f�ckk�̀d_�][̀_�Z̀�Z�YcgZ̀[ca�Zb̂__f�tica�[a�ĥ[̀[abo�¡Zu\_à�kĉ�\Z̀_̂[ZY]�Zaf�_�t[i\_à�]̀ĉ_f�ca�ĉ�ckk�̀d_�][̀_�]dZYY�e_�gcaf[̀[ca_f�tica�gc\iY[Zag_�eu�d̀_�Xcà̂Zg̀ĉ�h[̀d�îcg_ft̂_]�]Z̀[]kZg̀ĉu�̀c�̀d_��ha_̂�̀c�_]̀ZeY[]d�̀d_��ha_̂¢]�̀[̀Y_�̀c�]tgd�\Z̀_̂[ZY]�Zaf�_�t[i\_à�ĉ�c̀d_̂h[]_�îc̀_g̀�̀d_��ha_̂¢]�[à_̂_]̀��Zaf�]dZYY�[agYtf_�̀d_�gc]̀]�ck�ZiiY[gZeY_�[a]t̂Zag_��]̀ĉZb_��Zaf�̀̂Za]iĉ̀Z̀[ca�̀c�d̀_�][̀_��kĉ�]tgd�\Z̀_̂[ZY]�Zaf�_�t[i\_à�]̀ĉ_f�ckk�̀d_�][̀_o©�ª«¬«°«��a�ZggĉfZag_�h[̀d�q_g̀[ca�¦oso§��̀d_�Xcà̂Zg̀ĉ�]dZYY�e_�i_̂\[̀̀_f�̀c�\Z�_�ĥ[̀̀_a�i_̀[̀[ca�̀c�̀d_��ha_̂�_̂�t_]̀[ab�iZu\_à�kĉ�̈n±�ck�̀d_�gc]̀�ck�\Z̀_̂[ZY]�Zaf�_�t[i\_à�]t[̀ZeYu�]̀ĉ_f�ckk�̀d_�][̀_�Z̀�Z�YcgZ̀[ca�Zb̂__f�tica�[a�ĥ[̀[ab�e_̀h__a�̀d_��ha_̂�Zaf�̀d_�Xcà̂Zg̀ĉo��a�ĉf_̂�̀c�̂_g_[j_�]tgd�iZu\_à��̀[̀Y_�̀c�̀d_�\Z̀_̂[ZY]�Zaf²ĉ�_�t[i\_à�\t]̀�iZ]]�̀c�̀d_��ha_̂³�̀d_�\Z̀_̂[ZY]�Zaf²ĉ�_�t[i\_à�\t]̀�e_�]̀ĉ_f�[a�Z�îc̀_g̀_f��[a]t̂_f�kZg[Y[̀u�Zb̂__f�̀c�eu�̀d_��ha_̂��h[̀d�̀d_��ha_̂�aZ\_f�Z]�Za�Zff[̀[caZY�[a]t̂_f³�Zaf�ZYY�]̀ĉZb_�gc]̀]�Zaf�gc]̀]�Z]]cg[Z̀_f�h[̀d�dZafY[ab�Zaf�`̂Za]iĉ̀[ab�̀d_�\Z̀_̂[ZY]�Zaf²ĉ�_�t[i\_à�̀c�̀d_�¡̂c�_g̀�][̀_�\t]̀�e_�iZ[f�kĉ�eu�̀d_�Xcà̂Zg̀ĉo
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TUV�WXYUZ[VY[\]�̂Z_̀a�bVX[ẐZỲ[V�̂cX�d̀efV_[�gZaa�Yc_][Z[h[V�̀�̂hX[UVX�XViXV]V_[̀[Zc_�[Ù[�Yc_jZ[Zc_]�aZ][Vj�Z_�kVY[Zc_�lmnomp�̀]�iXVYVjV_[�[c�[UV�bc_[X̀Y[cX\]�qVZ_r�V_[Z[aVj�[c�̂Z_̀a�ìefV_[�ÙsV�qVV_�̂hâZaaVjmt�uvwxvy�zVZ[UVX�̂Z_̀a�ìefV_[�_cX�̀_e�XVf̀Z_Z_r�XV[̀Z_Vj�iVXYV_[̀rV�]Ùaa�qVYcfV�jhV�h_[Za�[UV�bc_[X̀Y[cX�]hqfZ[]�[c�[UV�WXYUZ[VY[�{n|�̀_�̀̂ Ẑj̀sZ[�[Ù[�ìeXcaa]}�qZaa]�̂cX�f̀[VXZ̀a]�̀_j�V~hZifV_[}�̀_j�c[UVX�Z_jVq[Vj_V]]�Yc__VY[Vj�gZ[U�[UV��cX��̂cX�gUZYU�[UV��g_VX�cX�[UV��g_VX\]�iXciVX[e�fZrU[�qV�XV]ic_]ZqaV�cX�V_YhfqVXVj�{aV]]�̀fch_[]�gZ[UUVaj�qe��g_VX|�ÙsV�qVV_�ìZj�cX�c[UVXgZ]V�]̀[Z]̂ZVj}�{p|�̀�YVX[ẐZỲ[V�VsZjV_YZ_r�[Ù[�Z_]hX̀_YV�XV~hZXVj�qe�[UV�bc_[X̀Y[��cYhfV_[]�[c�XVf̀Z_�Z_�̂cXYV�̀̂[VX�̂Z_̀a�ìefV_[�Z]�YhXXV_[ae�Z_�V̂̂VY[}�{�|�̀�gXZ[[V_�][̀[VfV_[�[Ù[�[UV�bc_[X̀Y[cX��_cg]�ĉ�_c�XV̀]c_�[Ù[�[UV�Z_]hX̀_YV�gZaa�_c[�qV�XV_Vg̀qaV�[c�YcsVX�[UV�iVXZcj�XV~hZXVj�qe�[UV�bc_[X̀Y[��cYhfV_[]}�{�|�Yc_]V_[�ĉ�]hXV[e}�Ẑ�̀_e}�[c�̂Z_̀a�ìefV_[}�{�|�jcYhfV_[̀[Zc_�ĉ�̀_e�]iVYZ̀a�g̀XX̀_[ZV]}�]hYU�̀]�f̀_ĥ̀ Y[hXVX]\�g̀XX̀_[ZV]�cX�]iVYẐZY�khqYc_[X̀Y[cX�g̀XX̀_[ZV]}�̀_j�{�|�Ẑ�XV~hZXVj�qe�[UV��g_VX}�c[UVX�j̀[̀�V][̀qaZ]UZ_r�ìefV_[�cX�]̀[Z]̂̀Y[Zc_�ĉ�cqaZr̀[Zc_]}�]hYU�̀]�XVYVZi[]�̀_j�XVaV̀]V]�̀_j�g̀ZsVX]�ĉ�aZV_]}�YàZf]}�]VYhXZ[e�Z_[VXV][]}�cX�V_YhfqX̀_YV]�̀XZ]Z_r�ch[�ĉ�[UV�bc_[X̀Y[}�[c�[UV�V�[V_[�̀_j�Z_�]hYU�̂cXf�̀]�f̀e�qV�jV]Zr_̀[Vj�qe�[UV��g_VXm��̂�̀�khqYc_[X̀Y[cX�XV̂h]V]�[c�̂hX_Z]U�̀�XVaV̀]V�cX�g̀ZsVX�XV~hZXVj�qe�[UV��g_VX}�[UV�bc_[X̀Y[cX�f̀e�̂hX_Z]U�̀�qc_j�]̀[Z]̂̀Y[cXe�[c�[UV��g_VX�[c�Z_jVf_Ẑe�[UV��g_VX�̀r̀Z_][�]hYU�aZV_}�YàZf}�]VYhXZ[e�Z_[VXV][}�cX�V_YhfqX̀_YVm��̂�̀�aZV_}�YàZf}�]VYhXZ[e�Z_[VXV][}�cX�V_YhfqX̀_YV�XVf̀Z_]�h_]̀[Z]̂ZVj�̀̂[VX�ìefV_[]�̀XV�f̀jV}�[UV�bc_[X̀Y[cX�]Ùaa�XV̂h_j�[c�[UV��g_VX�̀aa�fc_Ve�[Ù[�[UV��g_VX�f̀e�qV�YcfiVaaVj�[c�ìe�Z_�jZ]YÙXrZ_r�[UV�aZV_}�YàZf}�]VYhXZ[e�Z_[VXV][}�cX�V_YhfqX̀_YV}�Z_YahjZ_r�̀aa�Yc][]�̀_j�XV̀]c_̀qaV�[̀[cX_Ve]\�̂VV]mt�uvwxv���̂}�̀̂[VX�khq][̀_[Z̀a�bcfiaV[Zc_�ĉ�[UV��cX�}�̂Z_̀a�YcfiaV[Zc_�[UVXVĉ�Z]�f̀[VXZ̀aae�jVàeVj�[UXchrU�_c�̂̀ha[�ĉ�[UV�bc_[X̀Y[cX�cX�qe�Z]]h̀_YV�ĉ�bÙ_rV��XjVX]�̀̂ V̂Y[Z_r�̂Z_̀a�YcfiaV[Zc_}�̀_j�[UV�WXYUZ[VY[�]c�Yc_̂ZXf]}�[UV��g_VX�]Ùaa}�hic_�̀iiaZỲ[Zc_�qe�[UV�bc_[X̀Y[cX�̀_j�YVX[ẐZỲ[Zc_�qe�[UV�WXYUZ[VY[}�̀_j�gZ[Uch[�[VXfZ_̀[Z_r�[UV�bc_[X̀Y[}�f̀�V�ìefV_[�ĉ�[UV�q̀à_YV�jhV�̂cX�[Ù[�icX[Zc_�ĉ�[UV��cX��̂haae�YcfiaV[Vj}�YcXXVY[Vj}�̀_j�̀YYVi[Vjm��̂�[UV�XVf̀Z_Z_r�q̀à_YV�̂cX��cX��_c[�̂haae�YcfiaV[Vj�cX�YcXXVY[Vj�Z]�aV]]�[Ù_�XV[̀Z_̀rV�][Zihà[Vj�Z_�[UV�bc_[X̀Y[��cYhfV_[]}�̀_j�Ẑ�qc_j]�ÙsV�qVV_�̂hX_Z]UVj}�[UV�gXZ[[V_�Yc_]V_[�ĉ�[UV�]hXV[e�[c�ìefV_[�ĉ�[UV�q̀à_YV�jhV�̂cX�[Ù[�icX[Zc_�ĉ�[UV��cX��ĥaae�YcfiaV[Vj�̀_j�̀YYVi[Vj�]Ùaa�qV�]hqfZ[[Vj�qe�[UV�bc_[X̀Y[cX�[c�[UV�WXYUZ[VY[�iXZcX�[c�YVX[ẐZỲ[Zc_�ĉ�]hYU�ìefV_[m�khYU�ìefV_[�]Ùaa�qV�f̀jV�h_jVX�[VXf]�̀_j�Yc_jZ[Zc_]�rcsVX_Z_r�̂Z_̀a�ìefV_[}�V�YVi[�[Ù[�Z[�]Ùaa�_c[�Yc_][Z[h[V�̀�g̀ZsVX�ĉ�bàZf]m��������������������t�uvwxv��WYYVi[̀_YV�ĉ�̂Z_̀a�ìefV_[�qe�[UV�bc_[X̀Y[cX}�̀�khqYc_[X̀Y[cX}�cX�̀�]hiiaZVX}�]Ùaa�Yc_][Z[h[V�̀�g̀ZsVX�ĉ�YàZf]�qe�[Ù[�ìeVV�V�YVi[�[Uc]V�iXVsZch]ae�f̀jV�Z_�gXZ[Z_r�̀_j�ZjV_[ẐZVj�qe�[Ù[�ìeVV�̀]�h_]V[[aVj�̀[�[UV�[ZfV�ĉ�̂Z_̀a�WiiaZỲ[Zc_�̂cX�d̀efV_[m��������wx����� ����� ¡� ¢����£ ¡£��¡¤��� ����¥t�wxvw�£¦§̈©ª��«̈¬¦©®̄°±�¦°²��«̄³«¦́±TUV�bc_[X̀Y[cX�]Ùaa�qV�XV]ic_]ZqaV�̂cX�Z_Z[Z̀[Z_r}�f̀Z_[̀Z_Z_r}�̀_j�]hiVXsZ]Z_r�̀aa�]̀̂V[e�iXVỲh[Zc_]�̀_j�iXcrX̀f]�Z_�Yc__VY[Zc_�gZ[U�[UV�iVX̂cXf̀_YV�ĉ�[UV�bc_[X̀Y[mt�wxvy�£¦§̈©ª�̄§��̈«±̄°±�¦°²��«̄µ̈«©ªt�wxvyvw�TUV�bc_[X̀Y[cX�]Ùaa�[̀�V�XV̀]c_̀qaV�iXVỲh[Zc_]�̂cX�]̀̂V[e�ĉ}�̀_j�]Ùaa�iXcsZjV�XV̀]c_̀qaV�iXc[VY[Zc_�[c�iXVsV_[�j̀f̀rV}�Z_¶hXe}�cX�ac]]�[cvw VfiaceVV]�c_�[UV��cX��̀_j�c[UVX�iVX]c_]�gUc�f̀e�qV�̀̂ V̂Y[Vj�[UVXVqe·vy [UV��cX��̀_j�f̀[VXZ̀a]�̀_j�V~hZifV_[�[c�qV�Z_YcXicX̀[Vj�[UVXVZ_}�gUV[UVX�Z_�][cX̀rV�c_�cX�ĉ̂�[UV�]Z[V}�h_jVX�ỲXV}�Yh][cje}�cX�Yc_[Xca�ĉ�[UV�bc_[X̀Y[cX}�̀�khqYc_[X̀Y[cX}�cX�̀�khq̧]hqYc_[X̀Y[cX·�̀_jv� c[UVX�iXciVX[e�̀[�[UV�]Z[V�cX�̀j¶̀YV_[�[UVXV[c}�]hYU�̀]�[XVV]}�]UXhq]}�àg_]}�g̀a�]}�ìsVfV_[]}�Xc̀jg̀e]}�][XhY[hXV]}�̀_j�h[ZaZ[ZV]�_c[�jV]Zr_̀[Vj�̂cX�XVfcs̀a}�XVacỲ[Zc_}�cX�XViàYVfV_[�Z_�[UV�YchX]V�ĉ�Yc_][XhY[Zc_mt�wxvyvy�TUV�bc_[X̀Y[cX�]Ùaa�Ycfiae�gZ[U}�̀_j�rZsV�_c[ZYV]�XV~hZXVj�qe�̀iiaZỲqaV�àg]}�][̀[h[V]}�cXjZ_̀_YV]}�YcjV]}�XhaV]�_̀j�XVrhà[Zc_]}�̀_j�àĝha�cXjVX]�ĉ�ihqaZY�̀h[UcXZ[ZV]}�qV̀XZ_r�c_�]̀̂V[e�ĉ�iVX]c_]�cX�iXciVX[e�cX�[UVZX�iXc[VY[Zc_�̂Xcf�j̀f̀rV}�Z_¶hXe}�cX�ac]]mt�wxvyv��TUV�bc_[X̀Y[cX�]Ùaa�ZfiaVfV_[}�VXVY[}�̀_j�f̀Z_[̀Z_}�̀]�XV~hZXVj�qe�V�Z][Z_r�Yc_jZ[Zc_]�̀_j�iVX̂cXf̀_YV�ĉ�[UV�bc_[X̀Y[}�XV̀]c_̀qaV�]̀̂Vrh̀Xj]�̂cX�]̀̂V[e�̀_j�iXc[VY[Zc_}�Z_YahjZ_r�ic][Z_r�j̀_rVX�]Zr_]�̀_j�c[UVX�g̀X_Z_r]�̀r̀Z_][�
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TUVUWXYZ�[W\]̂ _̀Uabc̀�YUdeaf�Wè _̂Uab\cYZ�UcX�c\abdfbc̀�aTe�\gceWY�UcX�̂YeWY�\d�UXhUieca�YbaeY�UcX�̂ab_babeY�\d�aTe�YUdè ÛWXYjk�lmnonp�qTec�̂Ye�\W�Ya\WÙe�\d�er[_\YbseY�\W�\aTeW�TUVUWX\̂Y�]UaeWbU_Y�\W�et̂b[]ecau�\W�̂ĉŶU_�]eaT\XY�UWe�ceieYYUWf�d\W�ereîab\c�\d�aTe�q\Wvu�aTe�w\caWUia\W�YTU__�ereWibYe�̂a]\Ya�iUWe�UcX�iUWWf�\c�ŶiT�UiabsbabeY�̂cXeW�Ŷ[eWsbYb\c�\d�[W\[eW_f�t̂U_bdbeX�[eWY\cce_jk�lmnonx�yTe�w\caWUia\W�YTU__�[W\][a_f�We]eXf�XU]Ùe�UcX�_\YY�z\aTeW�aTUc�XU]Ùe�\W�_\YY�bcŶWeX�̂cXeW�[W\[eWaf�bcŶWUcie�Wet̂bWeX�{f�aTe�w\caWUia�|\î]ecaY}�a\�[W\[eWaf�WedeWWeX�a\�bc�~eiab\cY���j�j�j��UcX���j�j�j��iÛYeX�bc�gT\_e�\W�bc�[UWa�{f�aTe�w\caWUia\Wu�U�~̂{i\caWUia\Wu�U�~̂{�Ŷ{i\caWUia\Wu�\W�Ucf\ce�XbWeia_f�\W�bcXbWeia_f�e][_\feX�{f�Ucf�\d�aTe]u�\W�{f�Ucf\ce�d\W�gT\Ye�UiaY�aTef�]Uf�{e�_bU{_e�UcX�d\W�gTbiT�aTe�w\caWUia\W�bY�WeY[\cYb{_e�̂cXeW�~eiab\cY���j�j�j��UcX���j�j�j�j�yTe�w\caWUia\W�]Uf�]Uve�U�w_Ub]�d\W�aTe�i\Ya�a\�We]eXf�aTe�XU]Ùe�\W�_\YY�a\�aTe�eraeca�ŶiT�XU]Ùe�\W�_\YY�bY�UaaWb{̂aU{_e�a\�UiaY�\W�\]bYYb\cY�\d�aTe��gceW�\W��WiTbaeia�\W�Ucf\ce�XbWeia_f�\W�bcXbWeia_f�e][_\feX�{f�ebaTeW�\d�aTe]u�\W�{f�Ucf\ce�d\W�gT\Ye�UiaY�ebaTeW�\d�aTe]�]Uf�{e�_bU{_eu�UcX�c\a�UaaWb{̂aU{_e�a\�aTe�dÛ_a�\W�cè_b̀ecie�\d�aTe�w\caWUia\Wj�yTe�d\Wè\bc̀�\{_b̀Uab\cY�\d�aTe�w\caWUia\W�UWe�bc�UXXbab\c�a\�aTe�w\caWUia\W�Y�\{_b̀Uab\cY�̂cXeW�~eiab\c��j��jk�lmnon��yTe�w\caWUia\W�YTU__�XeYb̀cUae�U�WeY[\cYb{_e�]e]{eW�\d�aTe�w\caWUia\W�Y�\ẀUcbVUab\c�Ua�aTe�Ybae�gT\Ye�X̂af�YTU__�{e�aTe�[Wesecab\c�\d�UiibXecaYj�yTbY�[eWY\c�YTU__�{e�aTe�w\caWUia\W�Y�Ŷ[eWbcaecXeca�̂c_eYY�\aTeWgbYe�XeYb̀cUaeX�{f�aTe�w\caWUia\W�bc�gWbabc̀�a\�aTe��gceW�UcX��WiTbaeiajk�lmnon��yTe�w\caWUia\W�YTU__�c\a�[eW]ba�Ucf�[UWa�\d�aTe�i\cYaŴiab\c�\W�Ybae�a\�{e�_\UXeX�Y\�UY�a\�iÛYe�XU]Ùe�\W�iWeUae�Uc�̂cYUde�i\cXbab\cjk�lmnon�����������������������������������������d�ebaTeW�[UWaf�ŶddeWY�bcĥWf�\W�XU]Ùe�a\�[eWY\c�\W�[W\[eWaf�{eiÛYe�\d�Uc�Uia�\W�\]bYYb\c�\d�aTe�\aTeW�[UWafu�\W�\d�\aTeWY�d\W�gT\Ye�UiaY�ŶiT�[UWaf�bY�_èU__f�WeY[\cYb{_eu�c\abie�\d�aTe�bcĥWf�\W�XU]Ùeu�gTeaTeW�\W�c\a�bcŶWeXu�YTU__�{e�̀bsec�a\�aTe�\aTeW�[UWaf�gbaTbc�U�WeUY\cU{_e�ab]e�c\a�erieeXbc̀����XUfY�UdaeW�XbYi\seWfj�yTe�c\abie�YTU__�[W\sbXe�Ŷddbibeca�XeaUb_�a\�ecU{_e�aTe�\aTeW�[UWaf�a\�bcseYab̀Uae�aTe�]UaaeWjk�lmn������������ ����¡�¢������£�¤����¥��k�lmn�nl�yTe�w\caWUia\W�bY�WeY[\cYb{_e�d\W�i\][_bUcie�gbaT�Ucf�Wet̂bWe]ecaY�bci_̂XeX�bc�aTe�w\caWUia�|\î]ecaY�WèUWXbc̀�TUVUWX\̂Y�]UaeWbU_Y�\W�Ŷ{YaUcieYj��d�aTe�w\caWUia\W�eci\̂caeWY�U�TUVUWX\̂Y�]UaeWbU_�\W�Ŷ{YaUcie�c\a�UXXWeYYeX�bc�aTe�w\caWUia�|\î]ecaY�UcX�bd�WeUY\cU{_e�[WeiÛab\cY�gb__�{e�bcUXet̂Uae�a\�[Weseca�d\WeYeeU{_e�{\Xb_f�bcĥWf�\W�XeUaT�a\�[eWY\cY�WeŶ_abc̀�dW\]�U�]UaeWbU_�\W�Ŷ{YaUcieu�bci_̂Xbc̀�{̂a�c\a�_b]baeX�a\�UY{eYa\Y�\W�[\_fiT_\WbcUaeX�{b[Tecf_�z¦w§}u�eci\̂caeWeX�\c�aTe�Ybae�{f�aTe�w\caWUia\Wu�aTe�w\caWUia\W�YTU__u�̂[\c�Wei\̀cbVbc̀�aTe�i\cXbab\cu�b]]eXbUae_f�Ya\[�q\Wv�bc�aTe�UddeiaeX�UWeU�UcX�c\abdf�aTe��gceW�UcX��WiTbaeia�\d�aTe�i\cXbab\cjk�lmn�no�̈[\c�Weieb[a�\d�aTe�w\caWUia\W�Y�c\abieu�aTe��gceW�YTU__�\{aUbc�aTe�YeWsbieY�\d�U�_biecYeX�_U{\WUa\Wf�a\�seWbdf�aTe�[WeYecie�\W�U{Yecie�\d�aTe�]UaeWbU_�\W�Ŷ{YaUcie�We[\WaeX�{f�aTe�w\caWUia\W�UcXu�bc�aTe�eseca�ŶiT�]UaeWbU_�\W�Ŷ{YaUcie�bY�d\̂cX�a\�{e�[WeYecau�a\�iÛYe�ba�a\�{e�WecXeWeX�TUW]_eYYj�̈c_eYY�\aTeWgbYe�Wet̂bWeX�{f�aTe�w\caWUia�|\î]ecaYu�aTe��gceW�YTU__�d̂WcbYT�bc�gWbabc̀�a\�aTe�w\caWUia\W�UcX��WiTbaeia�aTe�cU]eY�UcX�t̂U_bdbiUab\cY�\d�[eWY\cY�\W�ecababeY�gT\�UWe�a\�[eWd\W]�aeYaY�seWbdfbc̀�aTe�[WeYecie�\W�U{Yecie�\d�aTe�]UaeWbU_�\W�Ŷ{YaUcie�\W�gT\�UWe�a\�[eWd\W]�aTe�aUYv�\d�We]\sU_�\W�YUde�i\caUbc]eca�\d�aTe�]UaeWbU_�\W�Ŷ{YaUciej�yTe�w\caWUia\W�UcX�aTe��WiTbaeia�gb__�[W\][a_f�We[_f�a\�aTe��gceW�bc�gWbabc̀�YaUabc̀�gTeaTeW�\W�c\a�ebaTeW�TUY�WeUY\cU{_e�\{heiab\c�a\�aTe�[eWY\cY�\W�ecababeY�[W\[\YeX�{f�aTe��gceWj��d�ebaTeW�aTe�w\caWUia\W�\W��WiTbaeia�TUY�Uc�\{heiab\c�a\�U�[eWY\c�\W�ecabaf�[W\[\YeX�{f�aTe��gceWu�aTe��gceW�YTU__�[W\[\Ye�Uc\aTeW�a\�gT\]�aTe�w\caWUia\W�UcX�aTe��WiTbaeia�TUse�c\�WeUY\cU{_e�\{heiab\cj�qTec�aTe�]UaeWbU_�\W�Ŷ{YaUcie�TUY�{eec�WecXeWeX�TUW]_eYYu�q\Wv�bc�aTe�UddeiaeX�UWeU�YTU__�WeŶ]e�̂[\c�gWbaaec�ÙWee]eca�\d�aTe��gceW�UcX�w\caWUia\Wj�§f�wTUc̀e��WXeWu�aTe�w\caWUia�yb]e�YTU__�{e�eraecXeX�U[[W\[WbUae_f�UcX�aTe�w\caWUia�~̂]�YTU__�{e�bciWeUYeX�{f�aTe�U]\̂ca�\d�aTe�w\caWUia\W�Y�WeUY\cU{_e�UXXbab\cU_�i\YaY�\d�YT̂aX\gcu�Xe_Ufu�UcX�YaUWa�̂[j�©\agbaTYaUcXbc̀�aTe�d\Wè\bc̀u�bd��gceW�TUY�U_WeUXf�\{aUbceX�aTe�YeWsbieY�\d�U�_biecYeX�_U{\WUa\Wf�a\�seWbdf�aTe�[WeYecie�\W�U{Yecie�\d�U�]UaeWbU_�\W�Ŷ{YaUcie�We[\WaeX�{f�w\caWUia\Wu�w\caWUia\W�YTU__�{eUW�aTe�i\YaY�\d�\{aUbcbc̀�aTe�YeWsbieY�d\W�d̂WaTeW�aeYabc̀j�ª̂WaTeWu�bd�aTe�WeŶ_aY�\d�aTe�aeYa�bcXbiUae�aTUa�aTe�[WeYecie�\W�U{Yecie�\d�aTe�]UaeWbU_�bY�TUW]_eYYu�aTe�w\caWUia�~̂]�YTU__�{e�XeiWeUYeX�{f�aTe�U]\̂ca�\d�WeUY\cU{_e�UXXbab\cU_�i\YaY�bcîWWeX�{f��gceWj«¬®̄®°±�²³́³µ³²¶
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TUVWXYZWUX�[\Y]]�X̂_̀aX̂�YVb�ĉXade�W\YW�Y]]�[̀fZUVWXYZWUX[�gYaVWYaV�aV[̀XYVẐ�ĝ ŴaVh�Y]]�X̂_̀aX̂ĝVW[�[WYŴb�\̂X̂aVi�YVb�TUVWXYZWUX�[\Y]]�̂V[̀X̂�W\YW�jkV̂X�a[�YV�YbbaWaUVY]�aV[̀X̂b�UV�aV[̀XYVẐ�X̂_̀aX̂b�dXUg�[̀fZUVWXYZWUX[l�mUX�Tno�ZUĉXYĥi�[̀fZUVWXYZWUX[�[\Y]]�pXUcab̂�ZUĉXYĥ�kaW\�Y�dUXg�YW�]̂Y[W�Y[�fXUYb�Y[�Tn�qr�st�ru�vslw�xxyxyz�{|}~����������������~������~}�jkV̂X�X̂[̂Xĉ[�W\̂�Xah\W�WU�gUbade�W\̂[̂�X̂_̀aX̂ĝVW[i�aVZ]̀baVh�]agaW[i�fY[̂b�UV�W\̂�VYẀX̂�Ud�W\̂�Xa[�i�pXaUX�̂�p̂XâVẐi�aV[̀X̂Xi�ZUĉXYĥi�UX�UW\̂X�ZaXZ̀g[WYVẐ[l����w�xxyxyx��������~�������}�������~}���������}��������w�xxyxyx�yx��\̂X̂�W\̂�TUVWXYZW��̀g�a[�̂_̀Y]�WU�UX�hX̂YŴX�W\YV���rirrrlrri�W\̂�TUVWXYZWUXi�f̂dUX̂�ZUgĝVZaVh�W\̂��UX�i�[\Y]]�d̀XVa[\�Y��̂XdUXgYVẐ��UVb�YVb�Y�oYfUX�YVb��YŴXaY]��UVbl��\̂��̂XdUXgYVẐ��UVb�[\Y]]�f̂�aV�YV�YgÙVW�̂_̀Y]�WU�vvr��Ud�W\̂�d̀]]�YgÙVW�Ud�W\̂�TUVWXYZW��̀g�Y[�[̂Z̀XaWe�dUX�W\̂�dYaW\d̀]�p̂XdUXgYVẐ�Ud�W\̂�Uf]ahYWaUV�Ud�W\̂�TUVWXYZW��UZ̀ĝVW[i�YVb�W\̂�oYfUX�YVb��YŴXaY]��YeĝVW��UVb�[\Y]]�f̂�aV�YV�YgÙVW�̂_̀Y]�WU�vvr��Ud�W\̂�d̀]]�YgÙVW�Ud�W\̂�TUVWXYZW��̀g�Y[�[̂Z̀XaWe�dUX�W\̂�pYeĝVW�Ud�Y]]�p̂X[UV[�p̂XdUXgaVh�]YfUX�YVb�d̀XVa[\aVh�gYŴXaY][�aV�ZUVV̂ZWaUV�kaW\�W\̂�TUVWXYZW��UZ̀ĝVW[l��̀Z\�fUVb[�[\Y]]�f̂�UV�[WYVbYXb�� ���UZ̀ĝVW[i�a[[̀ b̂�fe�W\̂��ĝXaZYV� V[WaẀŴ�Ud��XZ\aŴZW[i�[\Y]]�f̂�a[[̀ b̂�fe�Y�[̀X̂We�ỲW\UXa¡̂b�fe�W\̂� ]]aVUa[��̂pYXWĝVW�Ud� V[̀XYVẐ�WU�a[[̀ �̂[̀X̂We�fUVb[�aV� ]]aVUa[�YVb�UW\̂Xka[̂�[YWa[dYZWUXe�WU�W\̂�jkV̂Xi�YVb�[\Y]]�VYĝ�W\̂�jkV̂X�Y[�Y�pXagYXe�ZU¢�Uf]aĥ l̂��\̂�ZU[W�Ud�W\̂�fUVb[�a[�WU�f̂�aVZ]̀b̂b�aV�W\̂��ab��XUpU[Y]l��\̂��̂XdUXgYVẐ��UVb�YVb�oYfUX�YVb��YŴXaY]��YeĝVW��UVb�ka]]�f̂ZUĝ�Y�pYXW�Ud�W\̂�TUVWXYZWl�£YZ\��abb̂X�[\Y]]�]a[W�W\̂�VYĝ�Ud�W\̂�[̀X̂We�ZUgpYVe�W\YW�ka]]�f̂�d̀XVa[\aVh�W\̂��UVb[�UV�aW[��ab��XUpU[Y]l��\̂�dYa]̀X̂�Ud�Y��abb̂X�WU�]a[W�W\̂�VYĝ�Ud�aW[�[̀X̂We�ZUgpYVe�UV�aW[��ab��XUpU[Y]�[\Y]]�f̂�Y�VUV¢X̂[pUV[aĉ�fabl��\̂�dYa]̀X̂�Ud�W\̂�[̀ZẐ[[d̀]��abb̂X�WU�̂VŴX�aVWU�Y�TUVWXYZW�YVb�[̀pp]e�W\̂�X̂_̀aX̂b��UVb[�kaW\aV�ŴV¤vr¥�bYe[�YdŴX�W\̂�¦UWaẐ�Ud��kYXb�UX�kaW\aV�[̀Z\�̂�ŴVb̂b�p̂XaUb�Y[�W\̂�jkV̂X�gYe�hXYVW�ad�W\̂�dUXg[�bU�VUW�ĝ Ŵ�aW[�YppXUcY]�[\Y]]�ZUV[WaẀŴ�Y�b̂dỲ]Wi�YVb�W\̂�jkV̂X�gYe�̂aW\̂X�YkYXb�W\̂�TUVWXYZW�WU�W\̂�V̂�W�X̂[pUV[af]̂i�X̂[pUV[aĉ��abb̂X�UX�X̂¢�YbĉXWa[̂�dUX�fab[l���Z\YXĥ�YhYaV[W�W\̂�b̂dỲ]WaVh��abb̂X�gYe�f̂�gYb̂�dUX�W\̂�badd̂X̂VẐ�f̂Wk̂ V̂�W\̂�YgÙVW�Ud�W\̂�fab�YVb�W\̂�YgÙVW�dUX�k\aZ\�Y�ZUVWXYZW�dUX�W\̂�kUX��a[�[̀f[̂_̀ V̂W]e�̂�̂Z̀Ŵbi�aXX̂[p̂ZWaĉ�Ud�k\̂W\̂X�W\̂�YgÙVW�W\̀[�b̀ �̂̂�Ẑ b̂[�W\̂�YgÙVW�Ud�W\̂�fab�h̀YXYVŴ̂lw�xxyxyx�yxyx��\̂�TUVWXYZWUX�[\Y]]�b̂]aĉX�W\̂�X̂_̀aX̂b�fUVb[�WU�W\̂�jkV̂X�VUW�]YŴX�W\YV�W\X̂̂�bYe[�dU]]UkaVh�W\̂�bYŴ�W\̂��hX̂̂ ĝVW�a[�̂VŴX̂b�aVWUi�UX�ad�W\̂��UX��a[�WU�f̂�ZUgĝVẐb�pXaUX�W\̂X̂WU�aV�X̂[pUV[̂�WU�Y�]̂WŴX�Ud�aVŴVWi�W\̂�TUVWXYZWUX�[\Y]]i�pXaUX�WU�W\̂�ZUgĝVẐĝVW�Ud�W\̂��UX�i�[̀fgaW�̂cab̂VẐ�[YWa[dYZWUXe�WU�W\̂�jkV̂X�W\YW�[̀Z\�fUVb[�ka]]�f̂�d̀XVa[\̂blw�xxyxyx�yxy§��\̂�TUVWXYZWUX�[\Y]]�X̂_̀aX̂�W\̂�YWWUXV̂e¢aV¢dYZW�k\U�̂�̂Z̀Ŵb�W\̂�X̂_̀aX̂b�fUVb[�UV�f̂\Y]d�Ud�W\̂��̀X̂We�WU�Ydda��W\̂X̂WU�Y�ẐXWadâb�YVb�Z̀XX̂VW�ZUpe�Ud�W\̂�pUk̂X�Ud�YWWUXV̂elw�xxyxyx�y§��\̂V̂ĉX�W\̂�TUVWXYZWUX�[\Y]]�f̂�YVb�a[�b̂Z]YX̂b�fe�jkV̂X�WU�f̂�aV�b̂dỲ]W�̀Vb̂X�W\̂�TUVWXYZWi�W\̂��̀X̂We�YVb�W\̂�TUVWXYZWUX�YX̂�̂YZ\�X̂[pUV[af]̂�WU�gY�̂�d̀]]�pYeĝVW�WU�W\̂�jkV̂X�UX�YVe�YVb�Y]]�̂�WXY��UX��aVZ̀XX̂b�fe�W\̂��XZ\aŴZW�Y[�Y�X̂[̀]W�Ud�W\̂�TUVWXYZWUẌ[�b̂dỲ]Wi�YVb�WU�pYe�WU�jkV̂X�Y]]�YWWUXV̂ë[�d̂̂[�YVb�ZÙXW�ZU[W[�aVZ̀XX̂b�fe�jkV̂X�Y[�Y�X̂[̀]W�Ud�W\̂�TUVWXYZWUẌ[�b̂dỲ]Wi�YVb�aV�pXUŴZWaVh�jkV̂Ẍ[�Xah\W[�̀Vb̂X�W\̂��hX̂̂ ĝVW�WU�X̂ĝbe�TUVWXYZWUẌ[�b̂dỲ]Wlw�xxyxyx�y©��\̂�TUVWXYZWUX�[\Y]]�¤a¥�d̀XVa[\�Y]]��̀X̂We�TUgpYVë[�fUVb[�W\XÙh\��̀X̂We�TUgpYVë[�]UZY]�YĥVW[�YppXUĉb�fe�YVbªUX�Y[�baX̂ZŴb�fe�jkV̂X«�¤aa¥�d̀]]e�ZUĉX̂b�YVb�h̀YXYVŴ̂�kaW\�[Yab�fUVb�W\̂�dYaW\d̀]�p̂XdUXgYVẐ�YVb�ZUgp]̂WaUV�Ud�W\̂�̂VWaX̂�TUVWXYZWi�aVZ]̀baVh�kaW\ÙW�]agaWYWaUVi�W\̂�dYaW\d̀]�p̂XdUXgYVẐ�Ud�pX̂cYa]aVh�kYĥ�X̂_̀aX̂ĝVW[«�YVb�¤aaa¥�h̀YXYVŴ̂�kaW\�[Yab�fUVb�pYeĝVW�aV�Y]]�ZY[̂[�fe�W\̂�TUVWXYZWUX�UX�fe�W\̂��̀X̂We�TUgpYVe�dUX�Y]]�]YfUX�p̂XdUXĝbi�gYŴXaY]�YVb�[̀pp]â[�d̀XVa[\̂b�kaW\�W\̂�̂VWaX̂��UX��aV�W\̂�TUVWXYZWl��Yab��UVb�[\Y]]�X̂gYaV�aV�d̀]]�dUXẐ�YVb�̂dd̂ZW�b̀XaVh�W\̂�̂VWaX̂�p̂XaUb�Ud�Y]]�ĥV̂XY]�h̀YXYVŴ̂[�haĉV�fe�W\̂�TUVWXYZWUX�kaW\�W\̂�TUVWXYZW�Y[�ZY]]̂b�dUX�aV�W\̂��p̂ZadaZYWaUV[�YVb�TUVWXYZWi�̂�ẐpW�aV�ZY[̂[�k\̂X̂�UW\̂X�fUVb[�YX̂�[p̂ZadaZY]]e�ZY]]̂b�dUX�aV�W\̂�[p̂ZadaZYWaUV[�YVb�TUVWXYZW�aV�ZUVV̂ZWaUV�kaW\�[p̂ZaY]�h̀YXYVŴ̂[lw�xxyxyx�y¬��\̂�TUVWXYZWUX�YVb�Y]]��̀fZUVWXYZWUX[�[\Y]]�VYĝ�W\̂�jkV̂X�Y[�YV�Uf]aĥ �̂UV�Y]]�fUVb[l�®®̄°�±²³́µ¶·�̧³·¹µº³»́�¼�̧³½́³½¾¿³ºÀÀÁ�±Â¾½½́Ã�®®̄Ä�Åº¾Ǽµ·�¿Ç�È¹Éµ¿Êº½¾¿³�¼�̧³½́³½¾¿³ºÀÀÁ�±Â¾½½́Ã�®®̄Ë�Ì¿··�¿Ç�Í·́Î�Ï¹·¾³́··�̧³½́µµ¹Ð½¾¿³Î�º³Ã�Ñ́ÀºÁ�¾³�Ò¿ÂÐÀ́½¾¿³�̧³·¹µº³»́�¼�̧³½́³½¾¿³ºÀÀÁ�±Â¾½½́Ã̄
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STUSVWXYXZ�[\Y�]̂ UY_�̀\aVV�Xb_YScVd�a__aUeY�aUX�fad�gT_�cỲc̀h�bÙfYScbTÙh�T_�aff_TiaV̀�̂\Y_Y�jWbVXbUe�STXỲ�T_�affVbSajVY�Vâ �̀T_�_YeWVacbTÙ�̀T�_YkWb_YZl�mnopoq�rg�c\Y�s_S\bcYSch�]̂ UY_h�T_�fWjVbS�aWc\T_bcbỲ�\aibUe�tW_b̀XbScbTU�XYcY_ubUY�c\ac�fT_cbTÙ�Tg�c\Y�vT_w�_YkWb_Y�aXXbcbTUaV�cỲcbUeh�bÙfYScbTUh�T_�aff_TiaV�UTc�bUSVWXYX�WUXY_�xYScbTU�yzZ{Zyh�c\Y�s_S\bcYSc�̂bVVh�WfTU�̂_bccYU�aWc\T_b|acbTU�g_Tu�c\Y�]̂ UY_h�bÙc_WSc�c\Y�}TUc_aScT_�cT�uawY�a__aUeYuYUc̀�gT_�̀WS\�aXXbcbTUaV�cỲcbUeh�bÙfYScbTUh�T_�aff_TiaVh�jd�aU�YUcbcd�aSSYfcajVY�cT�c\Y�]̂ UY_h�aUX�c\Y�}TUc_aScT_�̀\aVV�ebiY�cbuYVd�UTcbSY�cT�c\Y�s_S\bcYSc�Tg�̂\YU�aUX�\̂Y_Y�cỲc̀�aUX�bÙfYScbTÙ�a_Y�cT�jY�uaXY�̀T�c\ac�c\Y�s_S\bcYSc�uad�jY�f_ỲYUc�gT_�̀WS\�f_TSYXW_ỲZ�xWS\�ST̀c̀h�Y~SYfc�à�f_TibXYX�bU�xYScbTU�yzZ{Zzh�̀\aVV�jY�ac�c\Y�]̂ UY_�̀�Y~fYÙYZl�mnopon�rg�f_TSYXW_Ỳ�gT_�cỲcbUeh�bÙfYScbTUh�T_�aff_TiaV�WUXY_�xYScbTÙ�yzZ{Zy�aUX�yzZ{Z��_YiYaV�gabVW_Y�Tg�c\Y�fT_cbTÙ�Tg�c\Y�vT_w�cT�STufVd�̂bc\�_YkWb_YuYUc̀�ỲcajVb̀\YX�jd�c\Y�}TUc_aSc��TSWuYUc̀h�aVV�ST̀c̀�uaXY�UYSỲ̀a_d�jd�̀WS\�gabVW_Yh�bUSVWXbUe�c\T̀Y�Tg�_YfYacYX�f_TSYXW_Ỳ�aUX�STufYÙacbTU�gT_�c\Y�s_S\bcYSc�̀�̀Y_ibSỲ�aUX�Y~fYÙỲh�̀\aVV�jY�ac�c\Y�}TUc_aScT_�̀�Y~fYÙYZl�mnopop��YkWb_YX�SY_cbgbSacỲ�Tg�cỲcbUeh�bÙfYScbTUh�T_�aff_TiaV�̀\aVVh�WUVỲ̀�Tc\Y_̂b̀Y�_YkWb_YX�jd�c\Y�}TUc_aSc��TSWuYUc̀h�jY�̀YSW_YX�jd�c\Y�}TUc_aScT_�aUX�f_TufcVd�XYVbiY_YX�cT�c\Y�s_S\bcYScZl�mnopo��rg�c\Y�s_S\bcYSc�b̀�cT�Tj̀Y_iY�cỲc̀h�bÙfYScbTÙh�T_�aff_TiaV̀�_YkWb_YX�jd�c\Y�}TUc_aSc��TSWuYUc̀h�c\Y�s_S\bcYSc�b̂VV�XT�̀T�f_TufcVd�aUXh�̂\Y_Y�f_aScbSajVYh�ac�c\Y�UT_uaV�fVaSY�Tg�cỲcbUeZl�mnopo��[Ỳc̀�T_�bÙfYScbTÙ�STUXWScYX�fW_̀WaUc�cT�c\Y�}TUc_aSc��TSWuYUc̀�̀\aVV�jY�uaXY�f_TufcVd�cT�aiTbX�WU_YàTUajVY�XYVad�bU�c\Y�vT_wZ����������[\Y�ST̀c�Tg�aUd�_YkWỲcYX�_YcỲc�̂bVV�jY�jT_UY�jd�c\Y�fa_cd�_YkWỲcbUe�c\Y�_YcỲch�WUVỲ̀�c\Y�_YcỲc�̀\T̂ �̀c\ac�c\Y�T_bebUaV�cỲc�T_�c\Y�vT_w�jYbUe�cỲcYX�̂à�bU�Y__T_�T_�XYgYScbiYh�aUX�bU�̀WS\�YiYUch�c\Y�ST̀c�Tg�c\Y�_YcỲc�̀\aVV�jY�jT_UY�jd�c\Y�Tc\Y_�fa_cdl�mno�������������������sVV�_YgY_YUSỲ�cT�bUcY_Ỳc�faduYUc̀�c\_TWe\TWc�c\Y�}TUc_aSc��TSWuYUc̀�a_Y�\Y_Yjd�iTbXYXZ��aduYUc�b̀�eTiY_UYX�jd�c\Y�rVVbUTb̀��TSaV��TiY_UuYUc��_Tufc��aduYUc�sScZZ���������������� ¡���������[\Y�}TUc_aScT_�T_�xWjSTUc_aScT_�̂a__aUc̀�c\ac�\Y�b̀�gaubVba_�̂bc\�aUX�\Y�̀\aVV�STufVd�̂bc\�¢YXY_aVh�xcacY�aUX�VTSaV�Vâ h̀�̀cacWcỲh�T_XbUaUSỲh�_WVỲ�aUX�_YeWVacbTÙ�aUX�c\Y�T_XY_̀�aUX�XYS_YỲ�Tg�aUd�STW_c̀�T_�aXubUb̀c_acbiY�jTXbỲ�T_�c_bjWUaV̀�bU�aUd�uaUUY_�aggYScbUe�c\Y�fY_gT_uaUSY�Tg�c\Y�}TUc_aSc�bUSVWXbUe�̂bc\TWc�VbubcacbTU�vT_wuYU�̀�}TufYÙacbTU��â h̀�ubUbuWu�̀aVa_d�aUX�̂aeY�̀cacWcỲ�aUX�_YeWVacbTÙh�Vâ �̀̂bc\�_ỲfYSc�cT�fY_ubc̀�aUX�VbSYÙỲ�aUX�gYỲ�bU�STUUYScbTU�c\Y_Ŷbc\h�Vâ �̀_Yea_XbUe�ua~buWu�̂T_wbUe�\TW_̀Z�£T�fVYa�Tg�ub̀WUXY_̀caUXbUe�T_�beUT_aUSY�c\Y_YTg�b̂VV�jY�STÙbXY_YXZ�������¤�v\YUYiY_�_YkWb_YXh�c\Y�}TUc_aScT_�T_�xWjSTUc_aScT_�̀\aVV�gW_Ub̀\�c\Y�s_S\bcYSc�aUX�]̂ UY_�̂bc\�̀acb̀gaScT_d�f_TTg�Tg�STufVbaUSY�̂bc\�̀abX�¢YXY_aVh�xcacY�aUX�VTSaV�Vâ h̀�̀cacWcỲh�T_XbUaUSỲh�_WVỲh�_YeWVacbTÙh�T_XY_̀h�aUX�XYS_YỲZ���������¥aS\�jbXXY_�̀\aVV�Sa_YgWVVd�Y~aubUY�c\Y�]SSWfacbTUaV�xagYcd�aUX�¦YaVc\�sSc�à�b̀̀WYX�jd�c\Y�¢YXY_aV��Yeb̀cY_�§]x¦s̈h�aUX�c\Y�̀fYSbgbS�_YeWVacbTÙ�eTiY_UbUe�f_TSYXW_Ỳh�cYS\UbkWỲh�̀agYcd�f_YSaWcbTÙh�YkWbfuYUc�XỲbeUh�aUX�c\Y�STUgbeW_acbTU�Tg�c\Y�̀auY�à�_YkWb_YX�WUXY_�c\b̀�sSc�aUX�YaS\�jbXXY_�ae_YỲ�à�YibXYUSYX�jd�\b̀�̀Wjub̀̀bTU�Tg�a�jbX�cT�STufVd�̂bc\�aVV�cY_ù�Tg�c\Y�sSc�aUX�cT�fY_gT_u�aUX�STufVYcY�bU�a�̂T_wuaUVbwY�uaUUY_�aVV�̂T_w�_YkWb_YX�bU�gWVV�STufVbaUSY�̂bc\�̀abX�sScZ���������¥aS\�}TUc_aScT_�ae_YỲ�à�YibXYUSYX�jd�\b̀�̀Wjub̀̀bTU�Tg�a�jbX©STUc_aSc�cT�STufVd�̂bc\�aVV�cY_ù�Tg�c\Y�¥kWaV�¥ufVTduYUc�]ffT_cWUbcd�}VaẀY�Tg�c\Y�rVVbUTb̀�¢ab_�¥ufVTduYUc��_aScbSỲ�}Tuub̀̀bTUZ���������sc�aVV�cbuỲ�}TUc_aScT_�̀\aVV�_YuabU�bU�STufVbaUSY�̂bc\�c\Y�rVVbUTb̀��WjVbS�vT_ẁ�¥ufVTduYUc��b̀S_bubUacbTU�sSc�§ªª«�r�}x�y¬©yh�Yc�̀YkZḧ�aUX�c\Y�rVVbUTb̀�¦WuaU��be\c̀�sSc�§ªª«�r�}x�«©�y¬yh�Yc�̀YkZḧ�aUX�bU�aXXbcbTU�̀\aVV�ac�aVV�cbuỲ�STufVd�̂bc\�xYScbTU��y¬«�Tg�c\Y�rVVbUTb̀�¦WuaU��be\c̀�sScZ
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S�TUVWVW�XYZ[\]̂[Y\�̂_\[̀à_b�[c][�XYZ[\]̂[Y\d�̀[b�e]\_Z[�̂Yfe]Z̀_bd�bghb̀ì]\̀_bd�]Zi�]aàj̀][_b�]\_�ZY[�h]\\_i�a\Yf�_Z[_\̀Zk�Z̀[Y�[c̀b�lk\__f_Z[�]b�]�\_bgj[�Ya�]�m̀Yj][̀YZ�Ya�_̀[c_\�nop�qrXs�tuvvwxv�Y\�tuvvwxy�zh̀i�\̀kk̀Zk�Y\�h̀i�\Y[][̀Zk{�Y\�]b�]�\_bgj[�Ya�]�m̀Yj][̀YZ�Ya�|op�qrXs�}vpu}�_[�b_~��z[c_�qjj̀ZỲb��\_m]̀j̀Zk��]k_�l̂[{�S�TUVWV��XYZ[\]̂[Y\�]k\__b�[Y�̂Yfej���̀[c�]Z��]Zi�]jj�]eej̀̂]hj_�a_i_\]jd�b[][_�Y\�jŶ]j�j]�b�]Zi�\_kgj][Y\��\_~g̀\_f_Z[b�]Zi�[Y�b_̂g\_�bĝc�j̀̂_Zb_b�]b�f]��h_�\_~g̀\_i�aY\�̀[b�_fejY�__b�[Y�̂YZiĝ[�hgb̀Z_bb�̀Z�[c_�b[][_d�fgZ̀̂ è]j̀[�d�̂YgZ[��Y\�jŶ][̀YZ��sĝc�Yhj̀k][̀YZ�̀Ẑjgi_bd�hg[�̀b�ZY[�j̀f̀[_i�[Yd�_Zm̀\YZf_Z[]j�j]�bd�̂̀m̀j�\̀kc[b�j]�bd�e\_m]̀j̀Zk��]k_�]Zi�j]hY\�j]�b��S�TUVWV��XYZ[\]̂[Y\�]k\__b�[Y�̂Yfej���̀[c��c_��]m̀b��]̂YZ�l̂[���yp���s�X��v}y}�_[�b_~��]b�Z_̂_bb]\����c_��]m̀bx�]̂YZ�]Zi��_j][_i�l̂[bd�]eej��[Y�̂YZ[\]̂[Y\b�]Zi�bgĥYZ[\]̂[Y\b�e_\aY\f̀Zk�YZ�a_i_\]jj��agZi_i�Y\�]bb̀b[_i�ŶZ[\]̂[b�̀Z�_�̂_bb�Ya��odppp�aY\�[c_�̂YZb[\ĝ[̀YZd�]j[_\][̀YZd�Y\�\_e]̀\�z̀ẐjgìZk�e]̀Z[̀Zk�]Zi�i_̂Y\][̀Zk{�Ya�eghj̀̂�hg̀jìZkb�Y\�eghj̀̂��Y\�b���]m̀bx�]̂YZ�l̂[�]Zi��_j][_i�l̂[�̂YZ[\]̂[Y\b�]Zi�bgĥYZ[\]̂[Y\b�fgb[�e]��[c_̀\�j]hY\_\b�]Zi�f_̂c]Z̀̂b�_fejY�_i�gZi_\�[c_�̂YZ[\]̂[�ZY�j_bb�[c]Z�[c_�jŶ]jj��e\_m]̀j̀Zk��]k_b�]Zi�a\̀Zk_�h_Z_à[b�aY\�̂Y\\_beYZìZk��Y\��YZ�b̀f̀j]\�e\Y�_̂[b�̀Z�[c_�]\_]���c_��]m̀bx�]̂YZ�l̂[�ì\_̂[b�[c_��_e]\[f_Z[�Ya�r]hY\�[Y�i_[_\f̀Z_�bĝc�jŶ]jj��e\_m]̀j̀Zk��]k_�\][_b���c_��]m̀bx�]̂YZ�l̂[�e\_m]̀j̀Zk��]k_�e\Ym̀b̀YZb�]eej��[Y�[c_���_j][_i�l̂[bd��gZi_\��c̀̂c�a_i_\]j�]k_Ẑ _̀b�]bb̀b[�̂YZb[\ĝ[̀YZ�e\Y�_̂[b�[c\Ygkc�k\]Z[bd�jY]Zbd�jY]Z�kg]\]Z[__bd�]Zi�̀Zbg\]Ẑ_��w�]fej_b�Ya�[c_�\_j][_i�l̂[b�]\_�[c_�lf_\̀̂]Z��_̂Ym_\��]Zi��_̀Zm_b[f_Z[�l̂[�Ya�opp�d�[c_��_i_\]jxl̀i��̀kc�]��l̂[bd�[c_��Ygb̀Zk�]Zi�XYffgZ̀[���_m_jYef_Z[�l̂[�Ya�}�nyd�]Zi�[c_��_i_\]j��][_\��Yjjg[̀YZ�XYZ[\Yj�l̂[�S�TUVWV��qa�][�[c_�[̀f_�[c_�XYZ[\]̂[��Ŷgf_Z[b�]\_�_�_̂g[_id�Y\�̀a�ig\̀Zk�[c_�[_\f�Ya�[c_�XYZ[\]̂[��Ŷgf_Z[bd�[c_\_�̀b�]�e_\̀Yi�Ya�_�̂_bb̀m_�gZ_fejY�f_Z[�̀Z�qjj̀ZỲb�]b�i_àZ_i�̀Z�[c_�wfejY�f_Z[�Ya�qjj̀ZỲb��Y\�_\b�YZ��ghj̀̂��Y\�b�l̂[d�vp�qrXs�tnpup�p}�_[�b_~�d�zc_\_̀Z]a[_\�\_a_\\_i�[Y�]b��[c_�l̂[�{d�XYZ[\]̂[Y\d�̀[b�̂YZbgj[]Z[bd�̂YZ[\]̂[Y\bd�bgĥYZ[\]̂[Y\b�]Zi�]k_Z[b�]k\__�[Y�_fejY��qjj̀ZỲb�j]hY\_\b�YZ�[c̀b��\Y�_̂[�̀Z�]̂ Ŷ\i]Ẑ_��̀[c�[c_�l̂[���XYZ[\]̂[Y\��gZi_\b[]Zib�[c][�[c_�l̂[�i_àZ_b�z]{��e_\̀Yi�Ya�_�̂_bb̀m_�gZ_fejY�f_Z[��]b��]b�]Z��fYZ[c�aYjjY�̀Zk�[�Y�̂YZb_̂g[̀m_�̂]j_Zi]\�fYZ[cb�ig\̀Zk��c̀̂c�[c_�j_m_j�Ya�gZ_fejY�f_Z[�̀Z�[c_�s[][_�Ya�qjj̀ZỲb�c]b�_�̂__i_i��t�d�]b�f_]bg\_i�h��[c_��Z̀[_i�s[][_b��g\_]g�Ya�r]hY\�s[][̀b[̀̂b�̀Z�̀[b�fYZ[cj��eghj̀̂][̀YZ�Ya�_fejY�f_Z[�]Zi�gZ_fejY�f_Z[�àkg\_b�d�]Zi�zh{��qjj̀ZỲb�j]hY\_\��]b��]Z��e_\bYZ��cY�c]b�\_b̀i_i�̀Z�qjj̀ZỲb�aY\�][�j_]b[�[c̀\[��zvp{�i]�b�]Zi�̀Z[_Zib�[Y�h_̂Yf_�Y\�\_f]̀Z�]Z�qjj̀ZỲb�\_b̀i_Z[����s__�vp�qrXs�tnpu}���XYZ[\]̂[Y\�gZi_\b[]Zib�]Zi�]k\__b�[c][�̀[b�a]̀jg\_�[Y�̂Yfej���̀[c�[c̀b�e\Ym̀b̀YZ�Ya�[c_�XYZ[\]̂[��Ŷgf_Z[b�f]��\_bgj[�̀Z�̀ff_ì][_�[_\f̀Z][̀YZ�Ya�[c_�XYZ[\]̂[��Ŷgf_Z[b���S�TUVWVT��XYZ[\]̂[Y\�]Zi�̀[b�̂YZbgj[]Z[bd�_fejY�__bd�̂YZ[\]̂[Y\bd�bgĥYZ[\]̂[Y\bd�]Zi�]k_Z[b�]k\__�[Y�̂Yfej���̀[c�]jj�e\Ym̀b̀YZb�Ya�[c_�sghb[]Ẑ_�lhgb_��\_m_Z[̀YZ�YZ��ghj̀̂��Y\�b�l̂[d�|op�qrXs�o�tu}�_[�b_~��]Zi�[c_�qjj̀ZỲb��\gk��\__��Y\�ej]̂_�l̂[d�vp�qrXs�t|pu}�_[�b_~�S�TUVWVTT�XYZ[\]̂[Y\d�̀[b�Yaà̂_\bd�_fejY�__bd�]Zi�]k_Z[b�]k\__�ZY[�[Y�̂Yff̀[�gZj]�agj�ìb̂\̀f̀Z][̀YZ�]Zi�]k\__�[Y�Ŷfej���̀[c�]jj�]eej̀̂]hj_�e\Ym̀b̀YZb�Ya�[c_�qjj̀ZỲb��gf]Z��̀kc[b�l̂[d��̀[j_��qq�Ya�[c_�X̀m̀j��̀kc[b�l̂[�Ya�}��yd�]b�]f_Zi_id�[c_�lf_\̀̂]Zb��̀[c��̀b]h̀j̀[̀_b�l̂[d�[c_�lk_��̀b̂\̀f̀Z][̀YZ�̀Z�wfejY�f_Z[�l̂[d�s_̂[̀YZ�tpy�Ya�[c_��_i_\]j��_c]h̀j̀[][̀YZ�l̂[d�]Zi�]jj�]eej̀̂]hj_�\gj_b�]Zi�\_kgj][̀YZb���S�TUVWVT�������� �¡¢�£�¢��c_�XYZ[\]̂[��Ŷgf_Z[b��̂]jj�aY\�[c_�̂YZb[\ĝ[̀YZd�i_fYj̀[̀YZd�f]̀Z[_Z]Ẑ_�]ZiuY\�\_e]̀\�Ya�]��eghj̀̂��Y\���]b�i_àZ_i�h��[c_�qjj̀ZỲb��\_m]̀j̀Zk��]k_�l̂[d�|op�qrXs�}vpu�p}�_[�b_~��z�[c_�l̂[�{d�bĝc��Y\��bc]jj�h_�̂Ym_\_i�gZi_\�[c_�l̂[����c_�l̂[�\_~g̀\_b�̂YZ[\]̂[Y\b�]Zi�bgĥYZ[\]̂[Y\b�[Y�e]��j]hY\_\bd��Y\�_\b�]Zi�f_̂c]Z̀̂b�e_\aY\f̀Zk�̂Ym_\_i��Y\��YZ�eghj̀̂��Y\�b�e\Y�_̂[b�ZY�j_bb�[c]Z�[c_��e\_m]̀j̀Zk�\][_�Ya��]k_b��zcYg\j��̂]bc��]k_b�ejgb�a\̀Zk_�h_Z_à[b{�̀Z�[c_�̂YgZ[���c_\_�[c_��Y\��̀b�e_\aY\f_i����Y\�̀ZaY\f][̀YZ�\_k]\ìZk�̂g\\_Z[�e\_m]̀j̀Zk��]k_�\][_bd�ej_]b_�\_a_\�[Y�[c_�qjj̀ZỲb��_e]\[f_Z[�Ya�r]hY\¤b��_hb̀[_�][¥�c[[e¥uu����̀jj̀ZỲb�kYmùiYjur]�bx�gj_buX¦§̈ w�u�]k_bu�][_b�]be���c_��_e]\[f_Z[�\_m̀b_b�[c_�e\_m]̀j̀Zk��]k_�\][_b�]Zi�[c_�̂YZ[\]̂[Y\ubgĥYZ[\]̂[Y\�c]b�]Z�Yhj̀k][̀YZ�[Y�̂c_̂��[c_��_e]\[f_Z[¤b��_h�b̀[_�aY\�\_m̀b̀YZb�[Y�e\_m]̀j̀Zk��]k_�\][_b��ljj�̂YZ[\]̂[Y\b�]Zi�bgĥYZ[\]̂[Y\b�\_Zi_\̀Zk�b_\m̀̂_b�gZi_\�[c̀b�lk\__f_Z[�fgb[�̂Yfej���̀[c�]jj�\_~g̀\_f_Z[b�Ya�[c_�l̂[d�̀ẐjgìZkd�hg[�ZY[�j̀f̀[_i�[Yd�]jj��]k_d�ZY[̀̂_�]Zi�\_̂Y\ix�__èZk�ig[̀_b����S�TUVWVTU��c_�XYZ[\]̂[Y\�bc]jj�e\Ym̀i_�̂_\[̀à_i�e]�\Yjj�\_̂Y\ib�̀Z�]̂ Ŷ\i]Ẑ_��̀[c�[c_�\_~g̀\_f_Z[b�_b[]hj̀bc_i�h��[c_��\_m]̀j̀Zk��]k_�l̂[�z|op�qrXs�}vput{�S�TUV���©ª«¬�®©©̄°±²
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T�UVWXWU�YZ[�\]̂_̀ab_]̀�âc�[d[̀e�fghb]̂_̀ab_]̀�iZajj�k[[l�âc�man̂_an̂�abbg̀a_[�h]]ki�]o�̀[b]̀c�âc�abb]ĝ_p�n̂�abb]̀câb[�qn_Z�i]ĝc�abb]ĝ_n̂r�l̀n̂bnlj[ip�]o�ajj�[sl[̂cn_g̀[i�mac[�âc�ajj�b]i_ip�jnahnjn_n[i�âc�]hjnra_n]̂i�n̂bg̀̀[c�ĝc[̀�_Zni�\]̂_̀ab_p�âc�ajj�lal[̀ip�onj[ip�abb]ĝ_ip�̀[l]̀_ip�b]i_�l̀]l]iaji�qn_Z�habkgl�ca_a�âc�ajj�]_Z[̀�ma_[̀naj�̀[ja_n̂r�_]�q]̀k�ĝc[̀�_Zni�\]̂_̀ab_�âc�iZajj�mak[�ajj�igbZ�ma_[̀naji�adanjahj[�a_�_Z[�]oonb[�]o�_Z[�tq̂ [̀�a_�âe�̀[ai]̂ahj[�_nm[�cg̀n̂r�_Z[�_[̀m�]o�_Zni�b]̂_̀ab_�âc�o]̀�_Z[�j[̂r_Z�]o�_nm[�[i_ahjniZ[c�he�jaq�]̀�ond[�uvw�e[àip�qZnbZ[d[̀�ni�j]̂r[̀p�ò]m�_Z[�ca_[�]o�on̂aj�laem[̂_�_]�\]̂_̀ab_]̀�]̀�_[̀mn̂a_n]̂�]o�_Zni�\]̂_̀ab_�o]̀�agcn_p�n̂il[b_n]̂�âc�b]len̂r�gl]̂�tq̂ [̀xi�[̀yg[i_z�YZ[�\]̂_̀ab_]̀�ar̀[[i�_]�man̂_an̂�ajj�̀[b]̀ci�âc�c]bgm[̂_i�o]̀�l̀]{[b_i�]o�_Z[�tq̂ [̀�n̂�b]mljnâb[�qn_Z�_Z[�|̀[[c]m�]o�}̂o]̀ma_n]̂�~b_p�v�}�\f�������[_�i[yz�}̂�accn_n]̂p�_Z[�\]̂_̀ab_]̀�iZajj�l̀]cgb[�̀[b]̀ci�qZnbZ�à[�̀[il]̂ind[�_]�a�̀[yg[i_�̀[b[nd[c�he�_Z[�tq̂ [̀�ĝc[̀�_Z[�|̀[[c]m�]o�}̂o]̀ma_n]̂�~b_�i]�_Za_�_Z[�tq̂ [̀�mae�l̀]dnc[�̀[b]̀ci�_]�_Z]i[�[̀yg[i_n̂r�_Z[m�qn_Zn̂�_Z[�_nm[�òam[i�̀[ygǹ[cz�}o�accn_n]̂aj�_nm[�ni�̂[b[iiàe�_]�b]mlnj[�̀[b]̀ci�n̂�̀[il]̂i[�_]�a�[̀yg[i_p�_Z[̂�_Z[�\]̂_̀ab_]̀�iZajj�i]�̂]_noe�_Z[�tq̂ [̀�âcp�no�l]iinhj[p�_Z[�tq̂ [̀�iZajj�̀[yg[i_�â�[s_[̂in]̂�i]�ai�_]�b]mlje�qn_Z�_Z[�~b_z�}̂�_Z[�[d[̂_�_Za_�_Z[�tq̂ [̀�ni�o]ĝc�_]�Zad[�̂]_�b]mljn[c�qn_Z�_Z[�|̀[[c]m�]o�}̂o]̀ma_n]̂�~b_�cg[�_]�_Z[�\]̂_̀ab_]̀xi�oanjg̀[�_]�l̀]cgb[�c]bgm[̂_i�]̀�]_Z[̀qni[�all̀]l̀na_[je�̀[il]̂c�_]�a�̀[yg[i_�ĝc[̀�_Z[�~b_p�_Z[̂�_Z[�\]̂_̀ab_]̀�iZajj�n̂c[m̂ noe�âc�Z]jc�_Z[�tq̂ [̀�Zàmj[iip�âc�lae�ajj�am]ĝ_i�c[_[̀mn̂[c�_]�h[�cg[�n̂bjgcn̂r�hg_�̂]_�jnmn_[c�_]�on̂[ip�b]i_�a__]̀̂ [eix�o[[i�âc�l[̂aj_n[izT�UVW���������������T�UVW�WU��]_Z�là_n[i�aooǹm�̂]̂[�]o�tq̂ [̀xi�]oonb[̀�]̀�[j[b_[c�]oonbnaj�Zai�a�cǹ[b_�]̀�n̂cǹ[b_�l[bĝnàe�n̂_[̀[i_�n̂�\]̂_̀ab_]̀�]̀�_Zni�~r̀[[m[̂_p�]̀p�no�âe�]o�tq̂ [̀xi�]oonb[̀�]̀�[j[b_[c�]oonbnaj�c][i�Zad[�a�cǹ[b_�]̀�n̂cǹ[b_�l[bĝnàe�n̂_[̀[i_�n̂�\]̂_̀ab_]̀�]̀�_Zni�~r̀[[m[̂_p�_Za_�n̂_[̀[i_p�âc�_Z[�l̀]b[cg̀[�o]jj]q[c�_]�[oo[b_ga_[�_Zni�~r̀[[m[̂_�Zai�âc�qnjj�b]mlje�qn_Z�v��}�\f���v��T�UVW�W��}_�ni�ĝc[̀i_]]c�âc�ar̀[[c�_]�he�\]̂_̀ab_]̀�_Za_�ajj�b]̂_̀ab_i�[̂_[̀[c�n̂_]�he�a�r]d[̀̂ m[̂_�h]cep�igbZ�ai�tq̂ [̀p�à[�]l[̂�_]�lghjnb�̀[dn[q�âc�ai�igbZ�qnjj�h[�]̂�onj[�qn_Z�_Z[�\]ĝ_e�\j[̀kxi�]oonb[�âc�mae�h[�̀[j[ai[c�lg̀igâ_�_]�_Z[�}jjn̂]ni�|̀[[c]m�]o�}̂o]̀ma_n]̂�~b_�uv�}�\f����p�[_�i[yzwzT�UVW�����������������������e�[s[bg_n]̂�]o�_Zni�\]̂_̀ab_p�_Z[�\]̂_̀ab_]̀�ĝc[̀i_âcip�̀[l̀[i[̂_�âc�qà̀â_i�_]�_Z[�tq̂ [̀�_Za_�_Z[�\]̂_̀ab_]̀�âc�n_i�fghb]̂_̀ab_]̀i�uo]̀�qZnbZ�_Z[�fghb]̂_̀ab_]̀�_ak[i�̀[il]̂inhnjn_e�_]�n̂ig̀[�_Za_�_Z[e�b]mlje�qn_Z�_Z[�ah]d[�m[̂_n]̂[c�~b_iw�à[�n̂�b]mljnâb[�qn_Z�ajj�̀[ygǹ[m[̂_i�l̀]dnc[c�he�_Z[�~b_i�i[_�o]̀_Z�n̂�_Zni�~̀_nbj[����âc�_Za_�_Z[e�qnjj�̀[man̂�n̂�b]mljnâb[�o]̀�_Z[�[̂_ǹ[_e�]o�_Z[��]̀kz��~�dn]jan_]̂�]o�âe�]o�_Z[�~b_i�i[_�o]̀_Z�n̂�_Zni�~̀_nbj[�ni�bagi[�o]̀�_Z[�nmm[cna_[�bâb[jja_n]̂�]o�_Z[�\]̂_̀ab_z��]q[d[̀p�âe�o]̀h[àâb[�]̀�c[jae�he�_Z[�tq̂ [̀�n̂�bâb[jn̂r�_Zni�\]̂_̀ab_�iZajj�̂]_�h[�b]̂inc[̀[c�aip�âc�c][i�̂]_�b]̂i_n_g_[p�tq̂ [̀xi�b]̂i[̂_�_]�igbZ�dn]ja_n]̂�âc�a�qand[̀�]o�âe�̀nrZ_�_Z[�tq̂ [̀�mae�Zad[p�n̂bjgcn̂r�qn_Z]g_�jnmn_a_n]̂p�bâb[jja_n]̂�]o�_Zni�b]̂_̀ab_z����� ¡�¢£����¡�¤�¥���¦¥�¦��§̈§©¡¥§�¦¥�¦ª��«¡��¦¥�����¬�¢£¢��®̄°±²³́±µ²�¶·�̧́®��µ²́̄³¹́µ̄¬�¢£¢¢�YZ[�\]̂_̀ab_]̀�mae�_[̀mn̂a_[�_Z[�\]̂_̀ab_�no�_Z[��]̀k�ni�i_]ll[c�o]̀�a�l[̀n]c�]o����b]̂i[bg_nd[�caei�_Z̀]grZ�]̂�ab_�]̀�oagj_�]o�_Z[�\]̂_̀ab_]̀p�a�fghb]̂_̀ab_]̀p�a�fgh�ighb]̂_̀ab_]̀p�_Z[ǹ�ar[̂_i�]̀�[mlj]e[[ip�]̀�âe�]_Z[̀�l[̀i]̂i�]̀�[̂_n_n[i�l[̀o]̀mn̂r�l]̀_n]̂i�]o�_Z[��]̀kp�o]̀�âe�]o�_Z[�o]jj]qn̂r�̀[ai]̂iº¢ }iigâb[�]o�â�]̀c[̀�]o�a�b]g̀_�]̀�]_Z[̀�lghjnb�ag_Z]̀n_e�Zadn̂r�{g̀nicnb_n]̂�_Za_�̀[ygǹ[i�ajj��]̀k�_]�h[�i_]ll[c»¼ ~̂�ab_�]o�r]d[̀̂ m[̂_p�igbZ�ai�a�c[bjàa_n]̂�]o�̂a_n]̂aj�[m[̀r[̂bep�_Za_�̀[ygǹ[i�ajj��]̀k�_]�h[�i_]ll[c»½ �[bagi[�_Z[�~̀bZn_[b_�Zai�̂]_�niig[c�a�\[̀_nonba_[�o]̀�¾aem[̂_�âc�Zai�̂]_�̂]_non[c�_Z[�\]̂_̀ab_]̀�]o�_Z[�[̀ai]̂�o]̀�qn_ZZ]jcn̂r�b[̀_nonba_n]̂�ai�l̀]dnc[c�n̂�f[b_n]̂�¿z�z�p�]̀�h[bagi[�_Z[�tq̂ [̀�Zai�̂]_�mac[�laem[̂_�]̂�a�\[̀_nonba_[�o]̀�¾aem[̂_�qn_Zn̂�_Z[�_nm[�i_a_[c�n̂�_Z[�\]̂_̀ab_�À]bgm[̂_i»�]̀£ YZ[�tq̂ [̀�Zai�oanj[c�_]�og̀̂ niZ�_]�_Z[�\]̂_̀ab_]̀�̀[ai]̂ahj[�[dnc[̂b[�ai�̀[ygǹ[c�he�f[b_n]̂�ÁzÁz¬�¢£¢¼�YZ[�\]̂_̀ab_]̀�mae�_[̀mn̂a_[�_Z[�\]̂_̀ab_�nop�_Z̀]grZ�̂]�ab_�]̀�oagj_�]o�_Z[�\]̂_̀ab_]̀p�a�fghb]̂_̀ab_]̀p�a�fgh�ighb]̂_̀ab_]̀p�_Z[ǹ�ar[̂_i�]̀�[mlj]e[[ip�]̀�âe�]_Z[̀�l[̀i]̂i�]̀�[̂_n_n[i�l[̀o]̀mn̂r�l]̀_n]̂i�]o�_Z[��]̀kp�[̀l[a_[c�igil[̂in]̂ip�c[jaeip�]̀�n̂_[̀̀gl_n]̂i�]o�_Z[�[̂_ǹ[��]̀k�he�_Z[�tq̂ [̀�ai�c[ib̀nh[c�n̂�f[b_n]̂���z�p�b]̂i_n_g_[�n̂�_Z[�arr̀[ra_[�m]̀[�_Zâ�����l[̀b[̂_�]o�_Z[�_]_aj�̂gmh[̀�]o�caei�ibZ[cgj[c�o]̀�b]mlj[_n]̂p�]̀��Á��caei�n̂�âe��Âv�cae�l[̀n]cp�qZnbZ[d[̀�ni�j[iiz
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S�TUVTVW�XY�Z[\�ZY�]̂\�_\̀aZ[a�b\ac_de\b�d[�f\c]dZ[�ghigig�Z_�ghigij�\kda]al�]̂\�mZ[]_̀c]Z_�ǹol�pqZ[�YZp_]\\[�b̀oar�[Z]dc\�]Z�]̂\�st[\_�̀[b�u_ĉd]\c]l�]\_nd[̀]\�]̂\�mZ[]_̀c]�̀[b�_\cZv\_�Y_Zn�]̂\�st[\_�q̀on\[]�YZ_�wZ_x�\k\cp]\bl�̀a�t\yy�̀a�_\̀aZ[̀ey\�Zv\_̂\̀b�̀[b�q_ZYd]�Z[�wZ_x�[Z]�\k\cp]\bl�̀[b�cZa]a�d[cp__\b�eo�_\̀aZ[�ZY�apĉ�]\_nd[̀]dZ[i�S�TUVTVU�XY�]̂\�wZ_x�da�a]Zqq\b�YZ_�̀�q\_dZb�ZY�z{�cZ[a\cp]dv\�b̀oa�]̂_Zp|̂�[Z�̀c]�Z_�Ỳpy]�ZY�]̂\�mZ[]_̀c]Z_l�̀�fpecZ[]_̀c]Z_l�̀�fpe}apecZ[]_̀c]Z_l�Z_�]̂\d_�̀|\[]a�Z_�\nqyZo\\a�Z_�̀[o�Z]̂\_�q\_aZ[a�Z_�\[]d]d\a�q\_YZ_nd[|�qZ_]dZ[a�ZY�]̂\�wZ_x�e\c̀pa\�]̂\�st[\_�̂̀a�_\q\̀]\byo�Ỳdy\b�]Z�YpyYdyy�]̂\�st[\_ra�Zeyd|̀]dZ[a�p[b\_�]̂\�mZ[]_̀c]�~Zcpn\[]a�td]̂�_\aq\c]�]Z�ǹ]]\_a�dnqZ_]̀[]�]Z�]̂\�q_Z|_\aa�ZY�]̂\�wZ_xl�]̂\�mZ[]_̀c]Z_�ǹol�pqZ[�YZp_]\\[�̀bbd]dZ[̀y�b̀oar�[Z]dc\�]Z�]̂\�st[\_�̀[b�]̂\�u_ĉd]\c]l�]\_nd[̀]\�]̂\�mZ[]_̀c]�̀[b�_\cZv\_�Y_Zn�]̂\�st[\_�̀a�q_Zvdb\b�d[�f\c]dZ[�ghigi�iS�TUV������������������������������������S�TUV�VT��̂\�st[\_�ǹo�]\_nd[̀]\�]̂\�mZ[]_̀c]�dY�]̂\�mZ[]_̀c]Z_VT _\q\̀]\byo�_\Ypa\a�Z_�Ỳdya�]Z�apqqyo�\[Zp|̂�q_Zq\_yo�axdyy\b�tZ_x\_a�Z_�q_Zq\_�ǹ]\_d̀ya�V� Ỳdya�]Z�ǹx\�q̀on\[]�]Z�fpecZ[]_̀c]Z_a�Z_�apqqyd\_a�d[�̀ccZ_b̀[c\�td]̂�]̂\�_\aq\c]dv\�̀|_\\n\[]a�e\]t\\[�]̂\�mZ[]_̀c]Z_�̀[b�]̂\�fpecZ[]_̀c]Z_a�Z_�apqqyd\_a�VW _\q\̀]\byo�bda_\|̀_ba�̀qqydc̀ey\�ỳtal�a]̀]p]\al�Z_bd[̀[c\al�cZb\al�_py\a�̀[b�_\|pỳ]dZ[al�Z_�ỳtYpy�Z_b\_a�ZY�̀�qpeydc�̀p]̂Z_d]o��Z_VU Z]̂\_tda\�da�|pdy]o�ZY�apea]̀[]d̀y�e_\̀ĉ�ZY�̀�q_ZvdadZ[�ZY�]̂\�mZ[]_̀c]�~Zcpn\[]aiS�TUV�V��w \̂[�̀[o�ZY�]̂\�_\̀aZ[a�b\ac_de\b�d[�f\c]dZ[�ghijig�\kda]l�̀[b�pqZ[�c\_]dYdc̀]dZ[�eo�]̂\�u_ĉd]\c]�]̂̀]�apYYdcd\[]�c̀pa\�\kda]a�]Z��pa]dYo�apĉ�̀c]dZ[l�]̂\�st[\_�ǹol�td]̂Zp]�q_\�pbdc\�]Z�̀[o�Z]̂\_�_d|̂]a�Z_�_\n\bd\a�ZY�]̂\�st[\_�̀[b�̀Y]\_�|dvd[|�]̂\�mZ[]_̀c]Z_�̀[b�]̂\�mZ[]_̀c]Z_ra�ap_\]ol�dY�̀[ol�a\v\[�b̀oar�[Z]dc\l�]\_nd[̀]\�\nqyZon\[]�ZY�]̂\�mZ[]_̀c]Z_�̀[b�ǹol�ape�\c]�]Z�̀[o�q_dZ_�_d|̂]a�ZY�]̂\�ap_\]o�VT �kcypb\�]̂\�mZ[]_̀c]Z_�Y_Zn�]̂\�ad]\�̀[b�]̀x\�qZaa\aadZ[�ZY�̀yy�ǹ]\_d̀yal�\�pdqn\[]l�]ZZyal�̀[b�cZ[a]_pc]dZ[�\�pdqn\[]�̀[b�ǹ ĉd[\_o�]̂\_\Z[�Zt[\b�eo�]̂\�mZ[]_̀c]Z_�V� ucc\q]�̀aad|[n\[]�ZY�apecZ[]_̀c]a�qp_ap̀[]�]Z�f\c]dZ[��ih��̀[bVW �d[dâ�]̂\�wZ_x�eo�t̂ ]̀\v\_�_\̀aZ[̀ey\�n\]̂Zb�]̂\�st[\_�ǹo�b\\n�\kq\bd\[]i��qZ[�t_d]]\[�_\�p\a]�ZY�]̂\�mZ[]_̀c]Z_l�]̂\�st[\_�â ỳy�Yp_[dâ�]Z�]̂\�mZ[]_̀c]Z_�̀�b\]̀dy\b�̀ccZp[]d[|�ZY�]̂\�cZa]a�d[cp__\b�eo�]̂\�st[\_�d[�Yd[dâd[|�]̂\�wZ_xiS�TUV�VW�w \̂[�]̂\�st[\_�]\_nd[̀]\a�]̂\�mZ[]_̀c]�YZ_�Z[\�ZY�]̂\�_\̀aZ[a�a]̀]\b�d[�f\c]dZ[�ghijigl�]̂\�mZ[]_̀c]Z_�â ỳy�[Z]�e\�\[]d]y\b�]Z�_\c\dv\�Yp_]̂\_�q̀on\[]�p[]dy�]̂\�wZ_x�da�Yd[dâ\biS�TUV�VU�XY�]̂\�p[q̀db�èỳ[c\�ZY�]̂\�mZ[]_̀c]�fpn�\kc\\ba�cZa]a�ZY�Yd[dâd[|�]̂\�wZ_xl�d[cypbd[|�cZnq\[à]dZ[�YZ_�]̂\�u_ĉd]\c]ra�a\_vdc\a�̀[b�\kq\[a\a�ǹb\�[\c\aà_o�]̂\_\eol�̀[b�Z]̂\_�b̀ǹ|\a�d[cp__\b�eo�]̂\�st[\_�̀[b�[Z]�\kq_\aayo�t̀dv\bl�apĉ�\kc\aa�â ỳy�e\�q̀db�]Z�]̂\�mZ[]_̀c]Z_i�XY�apĉ�cZa]a�̀[b�b̀ǹ|\a�\kc\\b�]̂\�p[q̀db�èỳ[c\l�]̂\�mZ[]_̀c]Z_�â ỳy�q̀o�]̂\�bdYY\_\[c\�]Z�]̂\�st[\_i��̂\�̀nZp[]�]Z�e\�q̀db�]Z�]̂\�mZ[]_̀c]Z_�Z_�st[\_l�̀a�]̂\�c̀a\�ǹo�e\l�â ỳy�e\�c\_]dYd\b�eo�]̂\�X[d]d̀y�~\cdadZ[�� x̀\_l�pqZ[�̀qqydc̀]dZ[l�̀[b�]̂da�Zeyd|̀]dZ[�YZ_�q̀on\[]�â ỳy�ap_vdv\�]\_nd[̀]dZ[�ZY�]̂\�mZ[]_̀c]iS�TUVW�������������������������������������� �S�TUVWVT��̂\�st[\_�ǹol�td]̂Zp]�c̀pa\l�Z_b\_�]̂\�mZ[]_̀c]Z_�d[�t_d]d[|�]Z�apaq\[bl�b\ỳo�Z_�d[]\__pq]�]̂\�wZ_xl�d[�t̂Zy\�Z_�d[�q̀_]�YZ_�apĉ�q\_dZb�ZY�]dn\�̀a�]̂\�st[\_�ǹo�b\]\_nd[\iS�TUVWV���̂\�mZ[]_̀c]�fpn�̀[b�mZ[]_̀c]��dn\�â ỳy�e\�̀b�pa]\b�YZ_�d[c_\̀a\a�d[�]̂\�cZa]�̀[b�]dn\�c̀pa\b�eo�apaq\[adZ[l�b\ỳol�Z_�d[]\__pq]dZ[�p[b\_�f\c]dZ[�ghi�igi�ub�pa]n\[]�ZY�]̂\�mZ[]_̀c]�fpn�â ỳy�d[cypb\�q_ZYd]i�¡Z�b̀�pa]n\[]�â ỳy�e\�ǹb\�]Z�]̂\�\k]\[]VT ]̂̀]�q\_YZ_ǹ[c\�dal�t̀al�Z_�tZpyb�̂̀v\�e\\[l�aZ�apaq\[b\bl�b\ỳo\bl�Z_�d[]\__pq]\bl�eo�̀[Z]̂\_�c̀pa\�YZ_�t̂dĉ�]̂\�mZ[]_̀c]Z_�da�_\aqZ[adey\��Z_V� ]̂̀]�̀[�\�pd]̀ey\�̀b�pa]n\[]�da�ǹb\�Z_�b\[d\b�p[b\_�̀[Z]̂\_�q_ZvdadZ[�ZY�]̂\�mZ[]_̀c]iS�TUVU��������������������������������������� �S�TUVUVT��̂\�st[\_�ǹol�̀]�̀[o�]dn\l�]\_nd[̀]\�]̂\�mZ[]_̀c]�YZ_�]̂\�st[\_ra�cZ[v\[d\[c\�̀[b�td]̂Zp]�c̀pa\iS�TUVUV���qZ[�_\c\dq]�ZY�[Z]dc\�Y_Zn�]̂\�st[\_�ZY�apĉ�]\_nd[̀]dZ[�YZ_�]̂\�st[\_ra�cZ[v\[d\[c\l�]̂\�mZ[]_̀c]Z_�â ỳyVT c\̀a\�Zq\_̀]dZ[a�̀a�bd_\c]\b�eo�]̂\�st[\_�d[�]̂\�[Z]dc\�
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TU VWXY�WZV[\]̂�]YZŶ̂W_̀a�\_�VbWV�VbY�cd]Y_�eẀ�f[_YZVa�g\_�VbY�h_\VYZV[\]�W]f�h_ŶY_iWV[\]�\g�VbY�j\_Xk�W]fTl YmZYhV�g\_�j\_X�f[_YZVYf�V\�nY�hY_g\_eYf�h_[\_�V\�VbY�YggYZV[iY�fWVY�\g�VY_e[]WV[\]�̂VWVYf�[]�VbY�]\V[ZYa�VY_e[]WVY�Woo�Ym[̂V[]p�̂qnZ\]V_WZV̂�W]f�hq_ZbŴY�\_fY_̂�W]f�Y]VY_�[]V\�]\�gq_VbY_�̂qnZ\]V_WZV̂�W]f�hq_ZbŴY�\_fY_̂rs�tuTuTl�v]�ZŴY�\g�̂qZb�VY_e[]WV[\]�g\_�VbY�cd]Y_ŵ�Z\]iY][Y]ZYa�VbY�cd]Y_�̂bWoo�hẀ�VbY�x\]V_WZV\_�g\_�j\_X�h_\hY_ò�YmYZqVYfk�Z\̂V̂�[]Zq__Yf�ǹ�_YŴ\]�\g�VbY�VY_e[]WV[\]a�[]Zoqf[]p�Z\̂V̂�WVV_[nqVWnoY�V\�VY_e[]WV[\]�\g�yqnZ\]V_WZV̂k�W]f�VbY�VY_e[]WV[\]�gYYa�[g�W]̀a�̂YV�g\_Vb�[]�VbY�zp_YYeY]Vr�{\�Wff[V[\]Wo�hẀeY]V̂a�hY]WoV[Ŷ�W]f|\_�YW_ò�VY_e[]WV[\]�ZbW_pŶ�̂bWoo�nY�_Y}q[_Yf�qh\]�VY_e[]WV[\]�\g�VbY�x\]V_WZVr~�������t������~����~�����������s�t�Tt��������s�t�TtTt�����������z�xoW[e�[̂�W�fYeW]f�\_�Ŵ̂Y_V[\]�ǹ�\]Y�\g�VbY�hW_V[Ŷ�̂YYX[]pa�Ŵ�W�eWVVY_�\g�_[pbVa�hẀeY]V�\g�e\]Ỳa�W�ZbW]pY�[]�VbY�x\]V_WZV��[eYa�\_�\VbY_�_Yo[Yg�d[Vb�_ŶhYZV�V\�VbY�VY_ê�\g�VbY�x\]V_WZVr��bY�VY_e��xoW[e��Wô\�[]ZoqfŶ�\VbY_�f[̂hqVŶ�W]f�eWVVY_̂�[]�}qŶV[\]�nYVdYY]�VbY�cd]Y_�W]f�x\]V_WZV\_�W_[̂[]p�\qV�\g�\_�_YoWV[]p�V\�VbY�x\]V_WZVr��bY�_Ŷh\]̂[n[o[V̀�V\�̂qn̂VW]V[WVY�xoW[ê�̂bWoo�_ŶV�d[Vb�VbY�hW_V̀�eWX[]p�VbY�xoW[er��b[̂�yYZV[\]���r�r��f\Ŷ�]\V�_Y}q[_Y�VbY�cd]Y_�V\�g[oY�W�xoW[e�[]�\_fY_�V\�[eh\̂Y�o[}q[fWVYf�fWeWpŶ�[]�WZZ\_fW]ZY�d[Vb�VbY�x\]V_WZV��\ZqeY]V̂rs�t�TtTU�����������������������bY�cd]Y_�W]f�x\]V_WZV\_�̂bWoo�Z\eeY]ZY�Woo�xoW[ê�W]f�ZWq̂Ŷ�\g�WZV[\]�WpW[]̂V�VbY�\VbY_�W]f�W_[̂[]p�\qV�\g�\_�_YoWVYf�V\�VbY�x\]V_WZVa�dbYVbY_�[]�Z\]V_WZVa�V\_Va�n_YWZb�\g�dW__W]V̀�\_�\VbY_d[̂Ya�[]�WZZ\_fW]ZY�d[Vb�Vb[̂�zp_YYeY]V�W]f�d[Vb[]�VbY�hY_[\f�̂hYZ[g[Yf�ǹ�Whho[ZWnoY�oWdrs�t�TtTl�����������������s�t�TtTlTt�xoW[ê�ǹ�Y[VbY_�VbY�cd]Y_�\_�x\]V_WZV\_a�dbY_Y�VbY�Z\]f[V[\]�p[i[]p�_[̂Y�V\�VbY�xoW[e�[̂�g[_̂V�f[̂Z\iY_Yf�h_[\_�V\�Ymh[_WV[\]�\g�VbY�hY_[\f�g\_�Z\__YZV[\]�\g�VbY�j\_X�̂YV�g\_Vb�[]�yYZV[\]���r�r�a�̂bWoo�nY�[][V[WVYf�ǹ�]\V[ZY�V\�VbY�\VbY_�hW_V̀�W]f�V\�VbY�v][V[Wo��YZ[̂[\]��WXY_�d[Vb�W�Z\h̀�̂Y]V�V\�VbY�z_Zb[VYZVa�[g�VbY�z_Zb[VYZV�[̂�]\V�̂Y_i[]p�Ŵ�VbY�v][V[Wo��YZ[̂[\]��WXY_r�xoW[ê�ǹ�Y[VbY_�hW_V̀�q]fY_�Vb[̂�yYZV[\]���r�r�r��̂bWoo�nY�[][V[WVYf�d[Vb[]����fẀ �̂WgVY_�\ZZq__Y]ZY�\g�VbY�YiY]V�p[i[]p�_[̂Y�V\�̂qZb�xoW[e�\_�d[Vb[]����fẀ �̂WgVY_�VbY�ZoW[eW]V�g[_̂V�_YZ\p][�Ŷ�VbY�Z\]f[V[\]�p[i[]p�_[̂Y�V\�VbY�xoW[ea�db[ZbYiY_�[̂�oWVY_rs�t�TtTlTU�xoW[ê�ǹ�Y[VbY_�VbY�cd]Y_�\_�x\]V_WZV\_a�dbY_Y�VbY�Z\]f[V[\]�p[i[]p�_[̂Y�V\�VbY�xoW[e�[̂�g[_̂V�f[̂Z\iY_Yf�WgVY_�Ymh[_WV[\]�\g�VbY�hY_[\f�g\_�Z\__YZV[\]�\g�VbY�j\_X�̂YV�g\_Vb�[]�yYZV[\]���r�r�a�̂bWoo�nY�[][V[WVYf�ǹ�]\V[ZY�V\�VbY�\VbY_�hW_V̀r�v]�̂qZb�YiY]Va�]\�fYZ[̂[\]�ǹ�VbY�v][V[Wo��YZ[̂[\]��WXY_�[̂�_Y}q[_Yfrs�t�TtTu������� ��¡�����¢������¢��¢�����s�t�TtTuTt�£Y]f[]p�g[]Wo�_Ŷ\oqV[\]�\g�W�xoW[ea�YmZYhV�Ŵ�\VbY_d[̂Y�Wp_YYf�[]�d_[V[]p�\_�Ŵ�h_\i[fYf�[]�yYZV[\]�¤r¥�W]f�z_V[ZoY��¦a�VbY�x\]V_WZV\_�̂bWoo�h_\ZYYf�f[o[pY]Vò�d[Vb�hY_g\_eW]ZY�\g�VbY�x\]V_WZV�W]f�VbY�cd]Y_�̂bWoo�Z\]V[]qY�V\�eWXY�hẀeY]V̂�[]�WZZ\_fW]ZY�d[Vb�VbY�x\]V_WZV��\ZqeY]V̂r�s�t�TtTuTU��bY�x\]V_WZV�yqe�W]f�x\]V_WZV��[eY�̂bWoo�nY�Wf§q̂VYf�[]�WZZ\_fW]ZY�d[Vb�VbY�v][V[Wo��YZ[̂[\]��WXY_ŵ�fYZ[̂[\]a�̂qn§YZV�V\�VbY�_[pbV�\g�Y[VbY_�hW_V̀�V\�h_\ZYYf�[]�WZZ\_fW]ZY�d[Vb�Vb[̂�z_V[ZoY���r��bY�z_Zb[VYZV�d[oo�[̂̂qY�xY_V[g[ZWVŶ�g\_�£ẀeY]V�[]�WZZ\_fW]ZY�d[Vb�VbY�fYZ[̂[\]�\g�VbY�v][V[Wo��YZ[̂[\]��WXY_rs�t�TtT�����������¢�~̈ �̈�����������vg�VbY�x\]V_WZV\_�d[̂bŶ�V\�eWXY�W�xoW[e�g\_�W]�[]Z_YŴY�[]�VbY�x\]V_WZV�yqea�]\V[ZY�Ŵ�h_\i[fYf�[]�yYZV[\]���r�r��b̂Woo�nY�p[iY]�nYg\_Y�h_\ZYYf[]p�V\�YmYZqVY�VbY�h\_V[\]�\g�VbY�j\_X�VbWV�[̂�VbY�̂qn§YZV�\g�VbY�xoW[er�£_[\_�]\V[ZY�[̂�]\V�_Y}q[_Yf�g\_�xoW[ê�_YoWV[]p�V\�W]�YeY_pY]Z̀�Y]fW]pY_[]p�o[gY�\_�h_\hY_V̀�W_[̂[]p�q]fY_�yYZV[\]��©r¦rs�t�TtTª����������¢�~̈ �̈�����������s�t�TtTªTt�vg�VbY�x\]V_WZV\_�d[̂bŶ�V\�eWXY�W�xoW[e�g\_�W]�[]Z_YŴY�[]�VbY�x\]V_WZV��[eYa�]\V[ZY�Ŵ�h_\i[fYf�[]�yYZV[\]���r�r��̂bWoo�nY�p[iY]r��bY�x\]V_WZV\_ŵ�xoW[e�̂bWoo�[]ZoqfY�W]�ŶV[eWVY�\g�Z\̂V�W]f�\g�h_\nWnoY�YggYZV�\g�fYoẀ�\]�h_\p_Ŷ̂�\g�VbY�j\_Xr�v]�VbY�ZŴY�\g�W�Z\]V[]q[]p�fYoẀa�\]ò�\]Y�xoW[e�[̂�]YZŶ̂W_̀r
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��LO� P$(%&& '�&EQ RS
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SECTION 00 73 40
LABOR AND WAGE REQUIREMENTS

1.01 LABOR AND WAGE REQUIREMENTS

A. In the employment and use of labor, the Contractor and his subcontractors shall conform to the
Illinois Statutory requirements regarding labor and wages.

B. Wage Guidelines:
1. Prevailing Rate of Wages:  All Contracts for the work herein are subject to the provisions of the

Illinois Prevailing Wages Act (820 ILCS 130/et seq.) providing for the payment of prevailing rate
of wages to all Laborers, Workmen, and Mechanics engaged on the work, which such
provisions shall be applicable to all subcontractors and material men as well as the Contractor.
 The Owner may at any time inquire of the Contractor as to rates of wages being paid
employees of the Contractor, any Subcontractor or material men, whereupon such information
shall be promptly provided to the Owner.
a. The terms "generally prevailing rate of hourly wages," "generally prevailing rate of wages,"

or "prevailing rate of wages," mean the hourly cash wage plus fringe benefits for health and
welfare, insurance, vacations, and pensions paid generally, in the locality in which the work
is being performed, to employees engaged in work of a similar character on public works.

2. The Contractor shall not pay less than the rates of wages prevailing the District as determined
by the Illinois Department of Labor to all Laborers, Mechanics and Workers performing any
work under this Contract.
a. Only such laborers, workers and mechanics as are directly employed by the Contractor or

Subcontractors in actual construction work on the site of the Project, and laborers, workers
and mechanics engaged in the transportation of materials and equipment to or from the site,
but not including the transportation by sellers and suppliers or the manufacture or
processing of materials or equipment, in the execution of the Work shall be deemed to be
employed on the Project for purposes of compliance with the Illinois Statutory requirements.

3. The Contractor shall require all of its Subcontractors to comply with the requirements of the
preceding paragraphs, which shall be incorporated in each and every subcontract for all or any
portion of the Work.

4. The Contractor will cooperate and coordinate his work with any subcontractors or Donors that
the Owner has working on the Project at the same time.

5. Future increases to wage rates and material cost over the course of the contract time will not be
born by the Owner. Contractor to include in his Base Bid.

C. Certified Payroll Requirements:  The Contractor, and each Sub contractor and Sub-subcontractor
and each Donor, where applicable, supplying laborers, mechanics, and other workers on the
Project shall submit monthly a certified transcript of payroll through the Illinois Department of
Labor's online Payroll Portal in accordance with State of Illinois, Department of Labor, 8/10/2005
Prevailing Wage Act Changes; "Certified Payroll Requirements" (Public Act 94-0515). With each
Application For Payment, the Contractor shall submit copies of the Contractor's, Subcontractors'
and Sub-subcontractors' email confirmations from the Illinois Department of Labor and copies of
their respective transcripts received back from Illinois Department of Labor with those email
confirmations.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 00 73 40 -2

 SECTION 00 73 40
LABOR AND WAGE REQUIREMENTS

1.02 WAGE DETERMINATION SCHEDULE

A. Contact the Illinois Department of Labor for the most recent revisions to the Prevailing Rate of
Wages.

END OF DOCUMENT



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 01 10 00 -1

 SECTION 01 10 00
SUMMARY

SECTION 01 10 00
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:   KEN PICKERILL HOUSE RENOVATIONS .

B. Owner 's Name: Kendall County Forest Preserve District.

C. Architect/Engineer 's Name:  Kluber Architects + Engineers .

D. The Project consists of the alteration  of the existing Ken Pickerill Estate House .  Bid A includes the
limited renovation of the Pickerill Estate House.  Bid B includes the replacement of existing roofing
systems.  The work for both projects will be awarded to one contractor.  The two projects have
separate funding sources and will be contracted independently but coordinated by one General
Contractor.

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document 00
52 00 - Agreement Form.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is indicated on drawings and specified in Section 02 41 00.

B. Scope of alterations work is indicated on drawings.

C. Plumbing:  Alter existing system and add new construction, keeping existing in operation.

D. HVAC:  Alter existing system and add new construction, keeping existing in operation.

E. Electrical Power and Lighting:  Alter existing system and add new construction, keeping existing in
operation.

F. Fire Alarm:  Alter existing system and add new construction, keeping existing in operation.

1.04 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner before Substantial
Completion.  Some items include:
1. Furnishings.
2. Small equipment.
3. Rugs.
4. Artwork.

B. Owner will supply and install the following:
1. Landscaping and mulch.

1.05 WORK BY DONORS

A. Items noted NIC (Not in Contract) or in the Contract Documents may be supplied and/or installed
by various Donors before Substantial Completion. Owner shall provide to Contractor a list of all
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Donated Services and Donated Materials. Contractor shall facilitate the incorporation of Donated
Servicers and Donated Materials into the Project by way of Value Engineering Proposals and for
scheduling the Work throughout the Project.

1.06 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

C. Schedule the Work to accommodate Owner occupancy.

1.07 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations:  Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:
1. Work by Owner.
2. Work by Donors.
3. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open during

construction period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Time Restrictions:
1. Limit conduct of  especially noisy  exterior work to  the hours of  7:00 am - 5:00 pm .
2. Limit conduct of  the hours of  6:00 am - 5:00 pm .

E. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Prevent accidental disruption of utility services to other facilities.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum  and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS

A. Section 00 52 00 - Agreement Form:  Contract Sum, retainages, payment period, monetary values
of unit prices.

B. Section 00 72 00 - General Conditions: Additional requirements for progress payments, final
payment, changes in the Work.

C. Section 01 78 00 - Closeout Submittals:  Project record documents.

1.03 SCHEDULE OF VALUES

A. Use Schedule of Values Form:  AIA G703, edition stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect/Engineer  for approval.

C. Forms filled out by hand will not be accepted.

D. Submit Schedule of Values to the Architect/Engineer  at earliest possible date, but no later than 14
days prior to first Pay Request Meeting.
1. After review by the Architect/Engineer , revise and resubmit Schedule as directed.

E. Format:  Utilize the Table of Contents of this Project Manual as a format for the listing of the Work.

F. Identify as separate line items on the Schedule the costs for the following items:
1. Bonds.
2. Insurance.
3. Site Mobilization.
4. Construction Submittals.
5. General Conditions.
6. Demonstration and Training.
7. Closeout Submittals.
8. Allowances (list each Allowance on a separate line; See Section 01 21 00 ).
9. Contractor 's overhead and profit.

G. Submit Schedule of Values in sufficient detail for the Architect/Engineer  to use in evaluation of
Applications for Payment.
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1. Itemize the cost of the work of:
a. Contractor's materials from stock.
b. Contractor's own shop labor.
c. Contractor's own field labor.
d. Subcontractors' materials from stock.
e. Subcontractors' shop labor.
f. Subcontractors' field labor.
g. Suppliers of products and equipment.

H. Revise Schedule of Values to list approved Change Orders, with each Application For Payment.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement.

C. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect/Engineer  for approval.

D. Forms filled out by hand will not be accepted.

E. For each item, provide a column for listing each of the following:
1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10.Retainage.

F. Execute certification by signature of authorized officer.

G. Use data from approved Schedule of Values.  Provide dollar value in each column for each line
item for portion of work performed and for stored products.

H. List each authorized Change Order as a separate line item, listing Change Order number and
dollar amount as for an original item of Work.

I. Submit one pencil/draft copy of each Application for Payment to the Architect/Engineer  at least 7
days prior to the due date for the submission of the Application.

J. Contractor  or Architect/Engineer  may schedule a Pay Request Meeting to review the pencil/draft
copy of the Application for agreement with the progress of the Work.

K. After receipt of Architect/Engineer 's review comments, submit three  final copies, signed and
notarized, of each Application for Payment.

L. Include the following with the application:
1. Transmittal letter as specified for submittals in Section 01 30 00.
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2. Construction progress schedule, revised and current as specified in Section 01 30 00 .
3. Contractor 's partial waiver of lien in the amount of the Application for Payment as well as trailing

partial waivers of lien for subcontractors and suppliers who were included in the previous
Application for Payment, to the extent of that payment.
a. When an Application shows completion of a subcontractor or supplier item, submit a final or

full waiver for that item.
b. Waivers of lien shall be submitted on forms and executed in a manner acceptable to the
Owner .

4. Email confirmations and copies of certified transcripts of payroll records accompanying those
confirmations from the Illinois Department of Labor for the Contractor and for all Subcontractors
and Sub-subcontractors employed on the Project who performed work on the Project during the
Payment Period.
a. Contractor shall assemble his and all subcontractor and sub-subcontractor records prior to

submitting each Application for Payment.
b. Applications for Payment submitted without IDOL confirmation emails and transcripts or with

missing IDOL confirmation emails or transcripts  will result in payment being delayed until the
Contractor complies fully with the requirements set forth in the preceding paragraphs.

5. Affidavits attesting to products or equipment suitably stored off-site in a bonded warehouse.
Payments for materials stored off-site shall be conditioned upon submission of bills of sale,
applicable insurance, and any other documentation or procedures satisfactory to the Owner  to
establish the Owner 's title to such materials, or otherwise protect the Owner's interest.

M. When Architect/Engineer requires substantiating information, submit data justifying dollar amounts
in question.  Provide one copy of data with cover letter for each copy of submittal. Show application
number and date, and line item by number and description.

1.05 MODIFICATION PROCEDURES

A. Submit name of the individual authorized to receive change documents and who will be
responsible for informing others in Contractor 's employ or subcontractors of changes to the
Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time,
Architect/Engineer will issue instructions directly to Contractor.

C. For other required changes, Architect/Engineer will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of determining any

change in Contract Sum  or Contract Time.
2. Promptly execute the change.

D. For changes for which advance pricing is desired, Architect/Engineer  will issue a document that
includes a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required  and the period of time during which the requested price will be considered
valid .  Contractor  shall prepare and submit a fixed  price quotation within ten (10)  days.
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E. Contractor  may propose a change by submitting a request for change to Architect/Engineer ,
describing the proposed change and its full effect on the Work, with a statement describing the
reason for the change, and the effect on the Contract Sum  and Contract Time with full
documentation and a statement describing the effect on Work by separate or other contractors .
 Document any requested substitutions in accordance with Section 01 6000. 

F. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of the
Contract.
1. For change requested by Architect/Engineer for work falling under a fixed price contract, the

amount will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request for a

Change Order as approved by Architect/Engineer.
3. For pre-determined unit prices and quantities, the amount will based on the fixed unit prices.
4. For change ordered by Architect/Engineer without a quotation from Contractor, the amount will

be determined by Architect/Engineer based on the Contractor's substantiation of costs as
specified for Time and Material work.

G. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly documented.

3. For Time and Material  work, submit itemized account and supporting data after completion of
change, within time limits indicated in the Conditions of the Contract.

H. Execution of Change Orders:  Architect/Engineer will issue Change Orders for signatures of parties
as provided in the Conditions of the Contract.

I. After execution of Change Order, promptly revise Schedule of Values and Application for Payment
forms to record each authorized Change Order as a separate line item and adjust the Contract
Sum .

J. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-schedules
to adjust times for other items of work affected by the change, and resubmit.

K. Promptly enter changes in Project Record Documents.

1.06 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum , previous payments, and sum remaining due.
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B. Application for Final Payment will not be considered until the following have been accomplished:
1. All closeout procedures specified in Section 01 70 00.
2. Procedures outlined in Article 9 of the General Conditions as amended.
3. Additional closeout procedures specified in Section 01 77 00 .

C. The submittal of Final Waiver of Lien and the acceptance of the final payment by the Contractor 
shall be held to be a waiver of any and all claims against the Owner  arising from, out of, or in any
connection with the Contract.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 21 00
ALLOWANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Contingency allowance.

B. Septic system allowance.

C. Payment and modification procedures relating to allowances.

1.02 RELATED REQUIREMENTS

A. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification
procedures.

1.03 CONTINGENCY ALLOWANCE

A. Contractor's costs for products, delivery, installation, labor, payroll, taxes and equipment rental will
be included in Change Orders authorizing expenditure of funds from this Contingency Allowance.

B. Funds will be drawn from the Contingency Allowance only by Change Order.

C. Bond, insurance, overhead and profit fees on Change Orders paid out of Contingency Allowances
will not be permitted. The Contractor must carry in its Base Bid OH&P costs on Contingency
Allowance funds expenditures.

D. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner by
Change Order.

1.04 SEPTIC SYSTEM ALLOWANCE

A. Costs included in Septic System Allowance: Cost of engaging a certified well and septic contractor
to design, obtain the proper permits for, cover all inspection costs for authorities having jurisdiction
approvals and installation of a fully new septic system for the subject property.  Costs shall also
include: Excavation, the full removal of the old septic system and all associated structures, backfill
materials and placement and 6 inches of topsoil with seed over affected area of work.

B. Funds will be drawn from the Septic System Allowance only by Change Order.

C. Bond, insurance, overhead and profit fees on Change Orders paid out of the Septic System
Allowance will not be permitted. The Contractor must carry in its Base Bid OH&P costs on the
Septic System Allowance funds expenditures.

D. At closeout of Contract, funds remaining in the Septic System Allowance will be credited to Owner
by Change Order.

1.05 ALLOWANCES SCHEDULE

A. Contingency Allowance:  Include in the Base Bid for Bid A Pickerill House the stipulated sum of
$90,000.00 for use upon Owner's instructions.

B. Contingency Allowance:  Include in the Base Bid for Bid B Re-Roof the stipulated sum of
$10,000.00 for use upon Owner's instructions.
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C. Septic System Allowance: Include in your Base Bid for Bid A the Stipulated sum of $30,000.00 for
use upon Owner's instructions.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Preconstruction meeting.

C. Site mobilization meeting.

D. Progress meetings.

E. Construction progress schedule.

F. Architect/Engineer-provided CAD files.

G. Requests for Interpretation (RFI) procedures.

H. Submittals for review, information, and project closeout.

I. Number of copies of submittals.

J. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 00 72 00 - General Conditions:  Dates for applications for payment.

B. Section 01 60 00 - Product Requirements:  General product requirements.

C. Section 01 70 00 - Execution and Closeout Requirements:  Additional coordination requirements.

D. Section 01 78 00 - Closeout Submittals:  Project record documents; operation and maintenance
data; warranties and bonds.

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect/Engineer:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10.Correction Punch List and Final Correction Punch List for Substantial Completion.
11.Closeout submittals.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. Architect/Engineer will schedule a meeting after Notice of Award.

B. Attendance required:
1. Owner.
2. Architect/Engineer.
3. Contractor.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Designation of personnel representing the parties to Contract and Architect/Engineer.
6. Procedures and processing of field decisions, Submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.
8. Scheduling activities of a Geotechnical Engineer.

D. Record minutes and distribute copies within two days after meeting to participants, with two copies
to Architect/Engineer, Owner, participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING

A. Architect/Engineer will schedule a meeting at the Project site prior to Contractor occupancy. May
be combined with Preconstruction Meeting.

B. Attendance required:
1. Contractor.
2. Owner.
3. Architect/Engineer.
4. Major subcontractors.

C. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10.Procedures for maintaining record documents.
11.Requirements for start-up of equipment.
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12.Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within  2 days after meeting to participants, withcopies to
Architect/Engineer, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS

A. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

B. Attendance Required:
1. Contractor.
2. Owner.
3. Architect/Engineer.
4. Contractor's superintendent.
5. Major subcontractors.

C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of Submittals schedule and status of Submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10.Effect of proposed changes on progress schedule and coordination.
11.Other business relating to work.

D. Record minutes and distribute copies within  2 days after meeting to participants, with copies to
Architect/Engineer, Owner, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. If preliminary schedule requires revision after review, submit revised schedule within 7 days.

B. Submit updated schedule with each Application for Payment.

3.05 ARCHITECT/ENGINEER-PROVIDED CAD FILES

A. After the execution of the Contract, Architect/Engineer will provide, free of charge, upon receipt of a
properly completed and signed request utilizing “Electronic Data Transfer Consent Form” at the
end of this Specification Section, CAD files depicting graphic information for the project as follows:
1. Architectural Floor Plans: Column grid, walls, floors, stairs, doors, windows, room numbers,

ceiling grid, mechanical diffusers, plumbing fixtures, sprinkler heads (if depicted in Bid
Documents) and lights.

B. Contractor acknowledges and accepts that the Architectural Floor Plans do not contain structural,
mechanical, electrical, plumbing, fire protection and other building systems information depicted in
the Bidding Documents.  Examples of information not contained in these files include, but are not
limited to, title blocks, keynotes, schedules, mechanical ductwork and equipment, electrical device
symbols, circuit numbers and home runs, plumbing equipment, piping runs and riser diagrams, and
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architectural/engineering text or details.  No other CAD files, data or information will be provided.

C. Only requests from Prime Contractors will be honored.  Subcontractors must obtain the files from
their respective Prime Contractors.

D. In submitting a request, Contractor acknowledges that:
1. Architect/Engineer bears no responsibility for the data or its transmission,
2. Use of the data by the Contractor or his Subcontractors in no way relieves the Contractor of his

obligations under the Contract,
3. Contractor is solely liable for any and all claims arising from any and all products generated by

the Contractor or its Subcontractors employing the data,
4. Contractor and its Subcontractors have a limited, non-exclusive license to use the data solely in

connection with the Work of the Project, and that
5. Architect/Engineer retains all rights, including copyright, to the data.

3.06 REQUESTS FOR INFORMATION  (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract Documents

arising from inability to determine from them the exact material, process, or system to be
installed; or when the elements of construction are required to occupy the same space
(interference); or when an item of work is described differently at more than one place in
Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of Contract
Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for claiming
additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between subcontractors.
2. Prepare in a format and with content acceptable to Owner.

a. Use AIA G716 - Request for Information .
3. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to confirm
that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine from

Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 60 00 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with provisions of

the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings and

Specifications (comply with provisions of the Conditions of the Contract).
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3. Improper RFIs:  Requests not prepared in compliance with requirements of this section, and/or
missing key information required to render an actionable response.  They will be returned
without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the question.
 They will be returned without a response, with an explanatory notation.
a. The Owner reserves the right to assess the Contractor for the costs (on time-and-materials

basis) incurred by the Architect/Engineer, and any of its consultants, due to processing of
such RFIs.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in

Contract Documents.
2. Owner's, Architect/Engineer's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional information/interpretation.

 Identify pertinent drawing and detail number and/or specification section number, title, and
paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have engendered the
request.

7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is required in
cases where clarification of coordination issues is involved, for example; routing, clearances,
and/or specific locations of work shown diagrammatically in Contract Documents.  If applicable,
state the likely impact of the suggested resolution on Contract Time or the Contract Sum.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and other
information necessary to substantiate the reason for the request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.
4. Highlight items for which a timely response has not been received to date.
5. Identify and include improper or frivolous RFIs.

H. Review Time:  Architect/Engineer will respond and return RFIs to Contractor within seven calendar
days of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 3:00 PM will be considered as having been received on the following regular working
day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.

I. Responses:  Content of answered RFIs will not constitute in any manner a directive or
authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to lead to
a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and follow up
with an appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original RFI will

be deemed as having been answered, and an amended one is to be issued forthwith.  Identify
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the amended RFI with an R suffix to the original number.
2. Do not extend applicability of a response to specific item to encompass other similar conditions,

unless specifically so noted in the response.
3. Upon receipt of a response, promptly review and distribute it to all affected parties, and update

the RFI Log.
4. Notify Architect/Engineer within seven calendar days if an additional or corrected response is

required by submitting an amended version of the original RFI, identified as specified above.

3.07 SUBMITTAL SCHEDULE

A. Submit to Architect/Engineer for review a schedule for submittals in tabular format.
1. Submit at the same time as the preliminary schedule.
2. Coordinate with Contractor's construction schedule and schedule of values.
3. Format schedule to allow tracking of status of submittals throughout duration of construction.
4. Arrange information to include scheduled date for initial submittal, specification number and

title, submittal category (for review or for information), description of item of work covered, and
role and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery when
establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or requiring

detailed coordination with other work, allow for additional time to make corrections or
revisions to initial submittals, and time for their review.

3.08 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect/Engineer for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with Submittal PROCEDURES article
below and for record documents purposes described in Section 01 78 00 - Closeout Submittals.

3.09 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect/Engineer's knowledge as contract administrator or for Owner.
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3.10 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 78 00 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after Project completion.

3.11 NUMBER OF COPIES OF SUBMITTALS

A. Documents for Review:
1. Submit 2 paper copies, one of which will be retained by the Architect/Engineer. Contractor shall

make his own copies from the original returned by the Architect/Engineer; OR
2. Submit via email in Adobe PDF electronic file format at native sheet size and right-side up.

Architect/Engineer will return via email a reviewed copy in Adobe PDF electronic file format.
Files not properly sized and rotated will be rejected. Illegible files will be rejected.

B. Documents for Information:  Submit one copy; either paper or electronic Adobe PDF file format is
acceptable. Submitted documents are for Architect/Engineer's information and reference only, and
will not be reviewed or returned.

C. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect/Engineer.
1. Samples for color/finish selection must be original, physical samples. Paper or electronic copies

of scanned physical original samples are not acceptable.
2. After review, produce duplicates.
3. Retained samples will not be returned to Contractor unless specifically so stated.

3.12 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a single transmittal for related items.
2. Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.
3. Transmit using approved form.
4. Number each submittal. Prefix the submittal number with the Specification Section number to

which the submittal pertains. For revised submittals use original number and a sequential
alphanumeric suffix. Items submitted without a Specification Section number, or with an
incorrect Specification Section number will delay the review process.

5. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail number;
and specification section number, article and paragraph, as appropriate on each copy.

6. Correlate submitted items with specified products; clearly indicate the specified product that
corresponds to each submitted item. Submitted items not clearly correlated with specified
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items will delay the review process.
7. When options or optional features available for a Product are indicated in a Submittal, and

selections for those options/features are indicated in the Contract Documents, identify on the
Submittal the selection indicated in the Contract Documents. Submittals that fail to identify
specified options or optional features may be returned marked "Rejected" or "Revise and
Resubmit".

8. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of information
is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's transmittal will not

be acknowledged, reviewed, or returned.
9. Deliver each submittal on date noted in submittal schedule, unless an earlier date has been

agreed to by all affected parties, and is of the benefit to the project.
a. Deliver submittals to Architect/Engineer at business address.

10.Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 15 days excluding delivery time to and from the

Contractor.
b. For sequential reviews involving Architect/Engineer's consultants, Owner, or another

affected party, allow an additional 7 days.
11.Clearly identify variations from the Contract Documents. Regardless of the type of variation,

Contractor is solely responsible for errors in the field or performance issues that arise from
Submittal variations from the requirements of the Contract Documents if those variations were
not expressly noted to specifically identify for and describe to the reviewer the nature of the
variation from the Contract Documents.

12.Provide space for Contractor's review stamp and a 4 inch x 3 inch clear space for
Architect/Engineer's review stamp.

13.Promptly return submittals marked "Rejected" or "Revise and Resubmit" to originating
subcontractor supplier, and faithfully ensure the prompt resubmittal of the correct or revised
information.

14.When revised for resubmission, identify all changes made since previous submission. Use
clouds, highlights or other means acceptable to Architect/Engineer. Resubmittals that do not
clearly identify all changes may be delayed and/or returned to the Contractor
unreviewed.

15.Contractor is entitled to one (1) resubmittal of each Submittal For Review or Submittal For
Project Closeout rejected by Architect/Engineer or returned by Architect/Engineer for further
action. Thereafter, Contractor shall pay the cost of all further Architect/Engineer reviews of any
Submittal For Review or Submittal for Project Closeout, at a rate of $200.00/hour. Cost of such
further reviews will be deducted from the Contract Sum by Change Order.

16.Promptly distribute and coordinate the requirements of reviewed submittals with affected
parties. Instruct parties to promptly report inability to comply with requirements.

17.Incomplete submittals will not be reviewed, unless they are partial submittals for distinct
portion(s) of the work, and have received prior approval for their use.

18.Submittals not requested will be returned "Not Reviewed".

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Submit concurrently with related shop drawing submittal.
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4. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting Contract

Documents and coordinating related work.
2. Use of reproductions of the Contract Documents in digital data form to create shop drawings is

only permitted as defined above in Article 3.10.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

D. Samples Procedures:
1. Transmit related items together as single package.
2. When relevant, identify each item to allow review for applicability in relation to shop drawings

showing installation locations.

E. Submittal reviews may be delayed and/or Submittals may be returned marked "Rejected" or
"Revise and Resubmit" for any of the following reasons:
1. Submittals submitted outside the scheduled dates of the Submittal Schedule.
2. Submittals are incomplete or are missing information.
3. Submittals are not submitted in accordance with procedures outlined in this Section, including,

but not limited to:
a. Specification Section number not indicated on submittal or transmittal.
b. Contractor's review stamp missing.
c. Submitted items not correlated with specified products.
d. Re-submitted items not clearly identifying changes.

3.13 SUBMITTAL REVIEW

A. Submittals for Review:  Architect/Engineer will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect/Engineer will not acknowledge receipt, and take no other
action.

C. Architect/Engineer's actions will be reflected by marking each returned submittal using virtual
stamp on electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal

Review cover sheet.

D. Architect/Engineer's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "No Exception Taken", or language with same legal meaning.
1) Resubmission is not required or requested.
2) Resubmitted items will not be acknowledged.

b. "Make Corrections Noted", or language with same legal meaning.
1) Resubmission is not required or requested.
2) Resubmitted items may be returned marked "Not Requested, Not Reviewed'.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

1) Resubmit revised item, with review notations acknowledged and incorporated.
2) Clearly identify all revisions.
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3) Non-responsive resubmittals may be rejected.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.
c. "Submit Specified Item".

1) Submit item complying with requirements of Contract Documents.

END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. Sequencing and scheduling of the work with testing and inspections.

D. Testing and inspection agencies and services.

E. Control of installation.

F. Tolerances.

G. Manufacturers' field services.

H. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Section 01 41 00 - Regulatory Requirements.

B. Section 01 42 00 - References.

C. Section 01 60 00 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use
in Construction and Criteria for Testing Agency Evaluation 2017.

B. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction 2019.

C. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing, or
Special Inspection 2021.

D. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing 2021.

E. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components 2016.

F. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2010.

G. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or (50-mm) Cube Specimens); 2008.

H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2010a.

I. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2010b.
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1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Test Reports:  After each test/inspection, promptly submit two copies of report to
Architect/Engineer and to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect/Engineer, provide interpretation of results.

C. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect/Engineer, in
quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be

acceptable to Architect/Engineer.

D. Manufacturer's Instructions:  When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special attention,
and special environmental criteria required for application or installation.

1.05 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names of full

time registered Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction Materials

Reference Laboratory during most recent inspection, with memorandum of remedies of any
deficiencies reported by the inspection.

1.06 REGULATORY REQUIREMENTS - See Section 01 41 00

1.07 REFERENCES AND STANDARDS - See Section 01 42 00

1.08 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Contractor will employ and pay for services of an independent testing agency to perform  specified
testing and inspection, except where specifically indicated otherwise in the Schedule of Tests and
Inspections.
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B. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance
with requirements of Contract Documents.

C. Contractor Employed Agency:
1. Testing agency:  Comply with requirements of ASTM E329, ASTM E543, ASTM E699, ASTM

C1021, and ASTM C1077.
2. Inspection agency:  Comply with requirements of ASTM D3740 and ASTM E329.
3. Laboratory:  Authorized to operate in the State in which the Project is located.
4. Laboratory Staff:  Maintain a full time registered Engineer on staff to review services.
5. Testing Equipment:  Calibrated at reasonable intervals either by NIST or using an NIST

established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

1.09 SEQUENCING AND SCHEDULING

A. Soils Testing: As each portion of the Work is completed, notify testing laboratory to perform
compaction and moisture density tests.
1. Test compaction of existing and placed materials no more than seven (7) days prior to

placement of the next portion of the Work, and only when no rain is expected between the time
of the test and the placement of the next portion of the Work.

2. Proceed promptly with additional portions of the Work only after satisfactory results have been
verified in writing.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do
not permit tolerances to accumulate.
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B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Architect/Engineer before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.03 TESTING AND INSPECTION

A. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect/Engineer and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect/Engineer and Contractor of observed irregularities or non-compliance

of Work or products.
5. Perform additional tests and inspections required by Architect/Engineer.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be used

that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to manufacturers'

facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect/Engineer and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional samples,
tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections required by
Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed by
the same agency on instructions by Architect/Engineer.

E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.04 SCHEDULE OF TESTS AND INSPECTIONS:

A. Concrete Testing and Inspection:  Contractor's Testing Service.
1. Section 03 30 00 - Cast-in-Place Concrete (Reinforcing Steel)
2. Section 03 30 00 - Cast-in-Place Concrete:
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a. Compressive strength tests: ASTM C172 and ASTM C39.
1) Samples for each day’s pour greater than 5 cubic yards.  Sample every 50 cubic yards.
2) Sample shall consist of 4 specimens.  Break schedule: 1 at 7 days, 2 at 28 days and final

held for possible future break if directed by Architect/Engineer.
3) Slump: ASTM C 143; one for each set of test cylinders.
4) Air Content: ASTM C 231.
5) Concrete Temperature: ASTM C 1064.
6) Unit Weight: ASTM C 567.
7) Take one additional cylinder during cold weather, cured on site under same conditions as

the concrete it represents.

B. Structural Steel/Decking Testing and Inspection: Contractor's Testing Service.
1. Section 05 12 00 - Structural Steel Framing:

a. Provide testing and verification of shop and field-bolted connections in accordance with
AISC “Specification for Structural Joints using ASTM A 325 or A 490 bolts”.

b. Visually inspect all shop and field welds for placement and size.

C. Soils Testing:  Contractors's Testing Service.
1. Section 31 23 16 - Excavation, Section 31 23 16.13 - Trenching, and Section 31 23 23 - Fill :

a. Test and inspect subgrades and each fill or backfill layer.
b. Building pad and footing subgrades to verify design bearing capacities.  Perform testing in

accordance with project soils report.
c. Test compaction of soils ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937

as applicable.
d. Exterior paver and garden wall area areas subgrade at least one test for every 500 square

feet.
e. Foundation backfill compaction of initial and final layer.  Perform at least one test every 25

feet.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces
and installation, quality of workmanship, start-up of equipment, test, adjust, and balance equipment
as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

B. If, in the opinion of Architect/Engineer, it is not practical to remove and replace the work,
Architect/Engineer will direct an appropriate remedy or adjust payment.

END OF SECTION
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SECTION 01 41 00
REGULATORY REQUIREMENTS

PART 1   GENERAL

1.01 SECTION INCLUDES

A. General.

B. Definitions.

C. Quality Assurance.

D. Regulatory Requirements.

1.02 RELATED SECTIONS

A. Section 01 10 00 - Summary.

B. Section 01 42 00 - References.

1.03 GENERAL

A. Comply with all applicable laws, rules, regulations, codes and ordinances.

B. If the Contractor observes that the Contract Documents may be at variance with specified codes,
notify the Architect/Engineer immediately. Architect/Engineer shall issue all changes in accordance
with the General Conditions.

C. It shall not be the Contractor's primary responsibility to make certain that the Contract Documents
are in accordance with all applicable laws, rules and regulations, however, when the Contractor
performs work knowing or having reason to know that the work in question is contrary to applicable
laws, rules, and regulations, and fails to notify the Architect/Engineer, the Contractor shall pay all
costs arising therefrom.

1.04 DEFINITIONS

A. Definitions:
1. Codes:  Codes are statutory requirements, rules or regulations of governmental entities.
2. Standards:  Standards are requirements that have been established as accepted criteria, set

general consent.

1.05 QUALITY ASSURANCE

A. The Architect/Engineer has designed the project to applicable code requirements and has copies
of said codes available for the Contractor's inspection.

B. The Contractor shall:
1. Ensure that copies of codes and standards referenced herein or specified in individual

specifications sections are available to Contractor's personnel, agents, and Sub-Contractors.
2. Ensure that Contractor's personnel, agents, and Sub-Contractors are familiar with the

workmanship and requirements of applicable codes and standards.

1.06 REGULATORY REQUIREMENTS

A. Source and Requirements:  Verify amendments with local code officials.
1. Local code requirements:
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a. ICC International Building Code, 2018 Edition.
b. ICC International Mechanical Code, 2018 Edition.
c. ICC International Fuel Gas Code, 2018 Edition.
d. ICC International Existing Building Code, 2018 Edition.
e. ICC International Fire Code, 2018 Edition.
f. National Electrical Code, 2017 Edition.

2. State code requirements:
a. Capital Development Board (CDB):

1) Illinois Accessibility Code, 2018 Edition.
2) Illinois Energy Conservation Code (ICC International Energy Conservation Code, 2018

Edition, with State of Illinois modifications.
b. Illinois Department of Labor (IDOL):  Safety Glazing Materials Act - Illinois Revised Statutes,

chap. 111 1/2, paragraph 3101, et seq.
c. Illinois Department of Public Health (IDPH):

1) Illinois Plumbing Code (Illinois Administrative Code, Title 77, Chapter I, Subchapter r,
Part 890).

d. Illinois Environmental Protection Agency (IEPA):
1) Air-Pollution Standards.
2) Noise Pollution Standards.
3) Water Pollution Standards.
4) Public Water Supplies
5) Solid Waste Standards.
6) Illinois Recommended Standards for Sewage Works (Illinois Administrative Code, Title

35, Subtitle C, Chapter II, Part 370).
e. Illinois State Fire Marshal (OSFM):

1) Boiler & Pressure Vessel Safety Code (Illinois Administrative Code, Title 44, Chapter I,
Part 120).

2) Illinois Rules & Regulations for Fire Prevention & Safety (as amended).
3) Gasoline and Volatile Oils (Illinois Revised Statutes, chap. 17 1/2, paragraph 31, et seq.).

3. Information and Requirements for Utility Services:  Local utility companies.

PART 2   PRODUCTS - NOT USED

PART 3   EXECUTION - NOT USED

END OF SECTION
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SECTION 01 42 00
REFERENCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Drawing symbols, abbreviations and acronyms.

B. Definitions of terms used throughout the Contract Documents.

C. Explanation of specification format and content.

D. Requirements relating to referenced standards.

E. Applicability of referenced standards.

F. List of industry organizations and certain of their respective documents.

1.02 DRAWING SYMBOLS AND CONVENTIONS

A. Abbreviations and graphic symbols are defined on the General Notes, Symbols & Abbreviations
sheet of the drawings.

B. Generally, symbols used on the mechanical and electrical drawings conform to those
recommended by ASHRAE, though, where appropriate, these symbols are supplemented by more
specific symbols as recommended by ASME, ASPE, or the IEEE.

1.03 DEFINITIONS

A. Where the terms "indicated", "noted", "scheduled", "shown", or "specified" are used it is to help
locate the reference; no limitation on location is intended except as specifically noted.

B. Where the terms "directed", "requested", "authorized", "approved", are used  as in "directed by the
Architect/Engineer", no implied meaning shall be construed to extend the Architect/Engineer's
responsibilities into the Contractor's purview of construction supervision.

C. Where the term "approved" is used in conjunction with the Architect/Engineer's action on
submittals, requests or applications it is limited to the duties of the Architect/Engineer as described
in the Agreement, and the General and Supplemental Conditions of the Contract. Such use of the
term "approval" shall not limit or release the Contractor from his responsibility to fulfill Contract
requirements.

D. Where the term "regulations" is used it means all applicable statutes, laws, ordinances, and orders
issued by authorities having jurisdiction, as well as construction industry standards, rules, or
conventions that address performance of the Work.

E. The "Project Site" is the space available to the Contractor for performance of construction
activities. The Project Site may be for the exclusive use of the Contractor  and his activities or may
be used in conjunction with others performing other construction or related activities on the Project.
Unless the extent of the Project Site is indicated on the Drawings, means the limits of the area
within the property line of the parcel on which the Project is located, subject to the limitations and
restrictions of local ordinance and the discretion of the Owner.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 01 42 00 -2

 SECTION 01 42 00
REFERENCES

F. Where the term "furnish" is used it means supply, deliver to, and unload and store at the Project
Site until the Work is ready for the item to be assembled and incorporated into the Work.

G. Where the term "install" is used it is meant to describe operations at the  Project Site to include
uncrating, assembling, placing, anchoring, connecting to utilities, finishing, protecting, cleaning and
all other similar operations required to fully incorporate an item into the Work.

H. Where the term “provide” is used it means “furnish and install” as defined above.

I. Where the term "refurbish" is used it means refinish, repair and otherwise restore to like-new
condition.

J. Where the terms "remove" or "demolish" are used they mean safely disconnect from existing
utilities, permanently extract from the Work and the Project Site, and legally dispose of off-site.

K. Where the terms "temporarily remove" or "salvage" are used they mean safely disconnect from
existing utilities and carefully extract from the Work so as to prevent damage to the item and the
Work.
1. If the item is to be reinstalled or relocated as part of the Work, these terms also mean clean,

adjust, lubricate and otherwise restore to best possible condition without repair or refinishing.
2. Otherwise, these terms also mean clean item surfaces and turn over to the Owner for storage

and possible future use.

L. Where the term "reinstall" is used it means the same as "install", with respect to a temporarily
removed, salvaged or relocated item.

M. Where the term "relocate" is used it means temporarily remove and reinstall in a new location.

N. Where the phrase "salvage in place" is used it means protect in place so as to prevent damage
while adjacent elements are demolished, restore to best possible condition without repair or
refinishing, and modify as necessary to properly incorporate and integrate with the Work.

1.04 SPECIFICATION FORMAT AND CONTENT

A. These Specifications are based on the Construction Specification Institute's 49 Division format and
numbering system.

B. Language used in the Specifications and other Contract Documents is an abbreviated type. Implied
words and meanings will be appropriately interpreted.

C. Requirements expressed in imperative and streamlined language are to be performed by the
Contractor. At certain locations in the text, subjective language may be used to describe
responsibilities  that must be fulfilled indirectly by the Contractor or others.
1. Whenever a colon (:) is used within a sentence or phrase, it shall be construed to mean the

words "shall be".

D. Use of certain terms such as "carpentry" is not intended to imply that certain activities must be
performed by accredited or unionized individuals of a corresponding generic name. The
Specifications do, however, require that certain construction activities shall be performed by
specialists who are recognized experts in the operations to be performed. Specialists shall be used
for said activities, however the final responsibility for fulfilling the requirements of the Contract
remains the Contractor's.
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1.05 QUALITY ASSURANCE

A. For products or workmanship specified by reference to a document or documents not included in
the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable codes.

B. Conform to reference standard of date of issue specified in this section, except where a specific
date is established by applicable code.

C. Obtain copies of standards when required by the Contract Documents.

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification from
the Architect/Engineer before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those
of the Architect/Engineer shall be altered by the Contract Documents by mention or inference
otherwise in any reference document.

1.06 APPLICABILITY OF INDUSTRY STANDARDS

A. Construction industry standards shall have the same force  and effect as if bound or copied directly
in the Contract Documents, except where more stringent requirements are specified. All such
applicable standards are made a part of the Contract Documents by reference.
1. Where compliance with two or more standards are referenced and conflicting requirements for

quality or quantities occur, comply with the more stringent requirements. Refer questions
regarding apparently conflicting standards to the Architect/Engineer for a decision before
proceeding.

2. The standard of quality or quantity levels specified, shown, or referenced shall be the minimum
to be provided or performed. Refer questions regarding standards of minimum quality or
quantity to the Architect/Engineer before proceeding.

1.07 CONSTRUCTION INDUSTRY ORGANIZATIONS AND DOCUMENTS

AABC -- ASSOCIATED AIR BALANCE COUNCIL

AAMA -- AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION

AASHTO -- AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS

ACI -- AMERICAN CONCRETE INSTITUTE INTERNATIONAL

ADC -- AIR DIFFUSION COUNCIL

AGA -- AMERICAN GALVANIZERS ASSOCIATION, INC.

AGA -- AMERICAN GAS ASSOCIATION

AHA -- AMERICAN HARDBOARD ASSOCIATION

AISC -- AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

ALSC -- AMERICAN LUMBER STANDARDS COMMITTEE
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AMCA -- AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL, INC.

ANSI -- AMERICAN NATIONAL STANDARDS INSTITUTE

APA -- APA - THE ENGINEERED WOOD ASSOCIATION

ARI -- AIR-CONDITIONING AND REFRIGERATION INSTITUTE

ASA -- ACOUSTICAL SOCIETY OF AMERICA

ASCE -- AMERICAN SOCIETY OF CIVIL ENGINEERS

ASHRAE -- AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS, INC.

ASME -- THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ASME A17.1 - Safety Code for Elevators and Escalators ; 2004 .

ASTM -- AMERICAN SOCIETY FOR TESTING AND MATERIALS

AWI -- ARCHITECTURAL WOODWORK INSTITUTE

AWPA -- AMERICAN WOOD-PRESERVERS' ASSOCIATION

AWPB -- AMERICAN WOOD PRESERVERS BUREAU

AWS -- AMERICAN WELDING SOCIETY

BHMA -- BUILDERS HARDWARE MANUFACTURERS ASSOCIATION

BIA -- BRICK INDUSTRY ASSOCIATION

CDA -- COPPER DEVELOPMENT ASSOCIATION, INC.

CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION

CRI -- CARPET AND RUG INSTITUTE

CRSI -- CONCRETE REINFORCING STEEL INSTITUTE

DHI -- DOOR AND HARDWARE INSTITUTE

DIN -- DEUTSCHES INSTITUT FUR NORMUNG

FM -- FACTORY MUTUAL RESEARCH CORPORATION

GA -- GYPSUM ASSOCIATION

GANA -- GLASS ASSOCIATION OF NORTH AMERICA

GREENSEAL -- GREEN SEAL

IAPMO -- INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS

ICBO -- INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS

ICC -- INTERNATIONAL CODE COUNCIL, INC.

IEEE -- INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 01 42 00 -5

 SECTION 01 42 00
REFERENCES

IESNA -- ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA

IGCC -- INSULATING GLASS CERTIFICATION COUNCIL

IGMA -- INSULATING GLASS MANUFACTURERS ALLIANCE

ISDI -- INSULATED STEEL DOOR INSTITUTE

ISSFA - INTERNATIONAL SOLID SURFACE FABRICATORS ASSOCIATION

ISO -- INTERNATIONAL STANDARDS ORGANIZATION

ITS -- INTERTEK TESTING SERVICES NA, INC.

LPI -- LIGHTNING PROTECTION INSTITUTE

MPI -- MASTER PAINTERS INSTITUTE (MASTER PAINTERS AND DECORATORS
ASSOCIATION)

NAAMM -- THE NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS

NCMA -- NATIONAL CONCRETE MASONRY ASSOCIATION

NEBB -- NATIONAL ENVIRONMENTAL BALANCING BUREAU

NECA -- NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION

NEMA -- NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION

NETA -- INTERNATIONAL ELECTRICAL TESTING ASSOCIATION

NFPA -- NATIONAL FIRE PROTECTION ASSOCIATION

NFRC -- NATIONAL FENESTRATION RATING COUNCIL, INC.

NGA -- NATIONAL GAS ASSOCIATION

NHLA -- NATIONAL HARDWOOD LUMBER ASSOCIATION

NIOSH - NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH.

NLGA -- NATIONAL LUMBER GRADES AUTHORITY

NPA -- NATIONAL PARTICLEBOARD ASSOCIATION

NPCA -- NATIONAL PAINT AND COATINGS ASSOCIATION

NRCA -- NATIONAL ROOFING CONTRACTORS ASSOCIATION

PCA -- PORTLAND CEMENT ASSOCIATION

PDCA -- PAINTING AND DECORATING CONTRACTORS OF AMERICA

PDI -- PLUMBING AND DRAINAGE INSTITUTE

PIMA -- POLYISOCYANURATE INSULATION MANUFACTURERS ASSOCIATION

RFCI -- RESILIENT FLOOR COVERING INSTITUTE

SDI -- STEEL DOOR INSTITUTE
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SGCC -- SAFETY GLAZING CERTIFICATION COUNCIL

SIGMA - SEALED INSULATING GLASS MANUFACTURERS ASSOCIATION (See IGMA)

SMACNA -- SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL
ASSOCIATION, INC.

SPFA -- SPRAY POLYURETHANE FOAM ALLIANCE

SPRI -- SINGLE PLY ROOFING INSTITUTE

SSPC -- THE SOCIETY FOR PROTECTIVE COATINGS

SSPMA -- SUMP AND SEWAGE PUMP MANUFACTURERS ASSOCIATION

SWRI -- SEALANT, WATERPROOFING AND RESTORATION INSTITUTE

TCA -- TILE COUNCIL OF AMERICA, INC.

TPI -- TURFGRASS PRODUCERS INTERNATIONAL

UL -- UNDERWRITERS LABORATORIES INC.

USG -- UNITED STATES GYPSUM
USG (HB) - Gypsum Construction Handbook ; Seventh Edition .

USGBC -- U. S. GREEN BUILDING COUNCIL

WWPA -- WESTERN WOOD PRODUCTS ASSOCIATION

1.08 UNITED STATES GOVERNMENT AND RELATED AGENCIES/DOCUMENTS

CFR -- CODE OF FEDERAL REGULATIONS

CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION

EPA -- ENVIRONMENTAL PROTECTION AGENCY

FS -- FEDERAL SPECIFICATIONS AND STANDARDS (General Services Administration)

GSA -- U.S. GENERAL SERVICES ADMINISTRATION

USGS -- UNITED STATES GEOLOGICAL SURVEY

1.09 STATE GOVERNMENT AND RELATED AGENCIES/DOCUMENTS

CDB -- ILLINOIS CAPITAL DEVELOPMENT BOARD

IDOL -- ILLINOIS DEPARTMENT OF LABOR

IDPH -- ILLINOIS DEPARTMENT OF PUBLIC HEALTH

IEPA -- ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

OSFM -- OFFICE OF THE ILLINOIS STATE FIRE MARSHAL.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Dewatering

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

D. Temporary controls:  Barriers, enclosures, and fencing.

E. Security requirements.

F. Vehicular access and parking.

G. Waste removal facilities and services.

H. Project identification sign.

I. Field offices.

1.02 RELATED REQUIREMENTS

A. Section 01 51 00 - Temporary Utilities.

1.03 DEWATERING

A. Provide temporary means and methods for dewatering all temporary facilities and controls.

B. Maintain temporary facilities in operable condition.

1.04 TEMPORARY UTILITIES

A. Owner will provide the following:
1. Electrical power , consisting of connection to existing facilities .
2. Water supply, consisting of connection to existing facilities.

B. Existing facilities may  be used.

1.05 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Telecommunications services shall include:
1. One (1) mobile cellular telephone for each of Contractor's and any Subcontractor's field

personnel.

1.06 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.

B. Use of existing facilities  is  permitted.

C. Maintain daily in clean and sanitary condition.
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D. At end of construction, return facilities to same or better condition as originally found.

1.07 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public  and to protect existing facilities and adjacent
properties from damage from construction operations  and demolition .

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way .

C. Provide protection for plants designated to remain.  Replace damaged plants.

D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.08 FENCING

A. Construction:  Commercial grade chain link fence.

B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates with
locks.

1.09 EXTERIOR ENCLOSURES

A. Provide temporary weather tight closure of exterior openings to accommodate acceptable working
conditions and protection for Products, to allow for temporary heating and maintenance of required
ambient temperatures identified in individual specification sections, and to prevent entry of
unauthorized persons.  Provide access doors with self-closing hardware and locks.

B. Provide temporary roofing as specified in Section 07 01 50.19 .

1.10 INTERIOR ENCLOSURES

A. Provide temporary partitions  as indicated to separate work areas from Owner -occupied areas, to
prevent penetration of dust and moisture into Owner -occupied areas, and to prevent damage to
existing materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and sealed
edges at intersections with existing surfaces:

1.11 SECURITY

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

1.12 VEHICULAR ACCESS AND PARKING

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.

C. Provide and maintain access to fire hydrants, free of obstructions.

D. Provide means of removing mud from vehicle wheels before entering streets.
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E. Provide temporary parking areas to accommodate construction personnel.  When site space is not
adequate, provide additional off-site parking.

F. Existing parking areas  located at project site  may  be used for construction parking.

1.13 WASTE REMOVAL

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Provide waste removal facilities and services as required to maintain the site in clean and orderly
condition.

C. Provide containers with lids.  Remove trash from site periodically.

D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable non-
combustible containers; locate containers holding flammable material outside the structure unless
otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers with
lids.

1.14 PROJECT IDENTIFICATION

A. Provide project identification sign 4 feet x 8 feet in size with graphics provided by Architect.

B. Erect on site at location established by Architect/Engineer.

C. No other signs are allowed without Owner permission except those required by law.

D. Minimum sign content:
1. Image (rendering) of project.
2. Identification of Owner, Contractor, Architect & PARC Grantee.
3. Grant Reference: Funded in part by a Park and Recreational Facility Construction Grant

Program.  Illinois Department of Natural Resources.

1.15 FIELD OFFICES

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped with
sturdy furniture, drawing rack, and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

C. Use of existing building for field office is permitted in a location allowed by Owner.

D. Locate offices a minimum distance of 30 feet from existing and new structures.

1.16 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial Completion
inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore existing facilities used during construction to original condition.
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E. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 51 00
TEMPORARY UTILITIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary Utilities:  Provision of electricity, lighting, heat, ventilation, and water.

1.02 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:
1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction Current Edition.

1.04 TEMPORARY ELECTRICITY

A. Cost:  By Owner .

B. Connect to Owner's existing power service.
1. Do not disrupt Owner's need for continuous service.
2. Exercise measures to conserve energy.

C. Provide temporary electric feeder from existing building electrical service at location as directed.

D. Furnish, install, maintain during the Work, and remove temporary electric service.
1. Power Service Characteristics:  208 volt, 100 ampere, three phase, four wire.

E. Complement existing power service capacity and characteristics as required.

F. Provide power outlets for construction operations, with branch wiring and distribution boxes located
as required.  Provide flexible power cords as required.

G. Provide main service disconnect and over-current protection at convenient location and meter.

H. Permanent convenience receptacles may  be utilized during construction.

I. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch circuits
for power and lighting.

J. Extend and provide service to Construction Manager's field office. Maintain for duration of the
Project.

1.05 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. Provide and maintain LED, compact fluorescent, or high-intensity discharge lighting as suitable for
the application for construction operations in accordance with requirements of 29 CFR 1926 and
authorities having jurisdiction.

B. Provide and maintain 1 watt/sq ft  lighting to exterior staging and storage areas after dark for
security purposes.
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C. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails,
and lamps as required.

D. Maintain lighting and provide routine repairs.

E. Permanent building lighting may be utilized during construction.

F. Cost of Energy:  By Owner.

G. Provide heating devices and heat as needed to maintain specified conditions for construction
operations.

H. Maintain minimum ambient temperature of 55 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

I. Owner's existing heat plant may be used.
1. Exercise measures to conserve energy.
2. Enclose building prior to activating temporary heat.

J. Prior to operation of permanent equipment for temporary heating purposes, verify that installation is
approved for operation, equipment is lubricated and filters are in place.  Provide and pay for
operation, maintenance, and regular replacement of filters and worn or consumed parts.

1.06 TEMPORARY COOLING

A. Cost of Energy:  By Owner.

B. Provide cooling devices and cooling as needed to maintain specified conditions for construction
operations.

C. Maintain maximum ambient temperature of 80 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Owner's existing cooling plant may be used.
1. Exercise measures to conserve energy.
2. Enclose building prior to activating temporary cooling.

E. Prior to operation of permanent equipment for temporary cooling purposes, verify that installation is
approved for operation, equipment is lubricated and filters are in place.  Provide and pay for
operation, maintenance, and regular replacement of filters and worn or consumed parts.

F. Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors and gasses.

G. Provide suitable ventilation for installation and curing of materials, to meet health regulations for
safe working environment, to protect work and products.

H. Utilize existing ventilation equipment.  Extend and supplement equipment with temporary fan units
as required to maintain clean air for construction operations.

1.07 TEMPORARY WATER SERVICE

A. Cost of Water Used:  By Owner.

B. Provide and maintain suitable quality water service for construction operations at time of project
mobilization. Maintain until permanent water service is established.
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C. Extend branch piping with outlets located so water is available by hoses with threaded
connections.  

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 57 13
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prevention of erosion due to construction activities.

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.

D. Performance bond.

E. Compensation of Owner for fines levied by authorities having jurisdiction due to non-compliance by
Contractor.

1.02 RELATED REQUIREMENTS

A. Section 31 10 00 - Site Clearing:  Limits on clearing; disposition of vegetative clearing debris.

B. Section 31 22 00 - Grading:  Temporary and permanent grade changes for erosion control.

C. Section 31 23 23 - Fill:  Temporary and permanent roadways.

1.03 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture, and Heat in a Xenon Arc-Type Apparatus 2021.

B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity 2021.

C. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity. 1999a
(Reapproved 2014).

D. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles
2015.

E. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles 2015a.

F. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile
2021a.

G. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of Geosynthetic
Rolls and Samples 2017 (Reapproved 2021).

H. EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction General
Permit Current Edition.

1.04 PERFORMANCE REQUIREMENTS

A. Comply with requirements of EPA (NPDES) for erosion and sedimentation control, as specified by
the NPDES, for Phases I and II, and in compliance with requirements of Construction General
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Permit (CGP), whether the project is required by law to comply or not.

B. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic inspection
reports.

C. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.
1. Obtain and pay for permits and provide security required by authority having jurisdiction.

D. Provide to Owner a Performance Bond covering erosion and sedimentation preventive measures
only, in an amount equal to 100 percent of the cost of erosion and sedimentation control work.

E. Timing:  Put preventive measures in place as soon as possible after disturbance of surface cover
and before precipitation occurs.

F. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover due
to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels, in

excess of actual capacity or amount allowed by authorities having jurisdiction, whichever is less.
2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events that

might occur in 25 years.

G. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at no

cost to Owner.

H. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused by
water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at no

cost to Owner.

I. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to Owner;

remove deposited sediments; comply with requirements of authorities having jurisdiction.
2. If sediment basins are used as temporary preventive measures, pump dry and remove

deposited sediment after each storm.

J. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to Owner;

remove deposited sediments; comply with requirements of authorities having jurisdiction.

K. Open Water:  Prevent standing water that could become stagnant.
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L. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Erosion and Sedimentation Control Plan:
1. Submit not less than 30 days prior to anticipated start of clearing, grading, or other work

involving disturbance of ground surface cover.
2. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas vulnerable to
erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses, and other
temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing activities.
e. Other information required by law.
f. Format required by law is acceptable, provided any additional information specified is also

included.
3. Obtain the approval of the Plan by authorities having jurisdiction.
4. Obtain the approval of the Plan by Owner.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply with
specified requirements, signed by legally authorized official of manufacturer; indicate actual
minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure, indicate
condition, and specify maintenance or repair required and accomplished.

PART 2  PRODUCTS

2.01 MATERIALS

A. Mulch:  Use one of the following:
1. Straw or hay.
2. Erosion control matting or netting.

B. Grass Seed For Temporary Cover:  Select a species appropriate to climate, planting season, and
intended purpose.  If same area will later be planted with permanent vegetation, do not use species
known to be excessively competitive or prone to volunteer in subsequent seasons.

C. Bales:  Air dry, rectangular straw bales.
1. Cross Section:  14 by 18 inches, minimum.
2. Bindings:  Wire or string, around long dimension.

D. Bale Stakes:  One of the following, minimum 3 feet long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Wood, 2 by 2 inches in cross section.
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E. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the following
minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve, maximum, when tested in accordance with ASTM

D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force, minimum, in cross-machine direction; 124 pounds-force,

 minimum, in machine direction; when tested in accordance with ASTM D4632/D4632M.
5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force, minimum, when tested in accordance with ASTM

D4533/D4533M.
7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

F. Silt Fence Posts:  One of the following, minimum 5 feet long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Softwood, 4 by 4 inches in cross section.

G. Gravel:  See Section 31 23 23 for aggregate.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 SCOPE OF PREVENTIVE MEASURES

A. In all cases, if permanent erosion resistant measures have been installed temporary preventive
measures are not required.

B. Construction Entrances:  Traffic-bearing aggregate surface.
1. Width:  As required; 20 feet, minimum.
2. Length:  50 feet, minimum.
3. Provide at each construction entrance from public right-of-way.
4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing area out

of direct traffic lane, with drain into sediment trap or basin.

C. Linear Sediment Barriers:  Made of silt fences.
1. Provide linear sediment barriers:

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
b. Along the top of the slope or top bank of drainage channels and swales that traverse

disturbed areas.
c. Along the toe of cut slopes and fill slopes.
d. Perpendicular to flow across the bottom of existing and new drainage channels and swales

that traverse disturbed areas or carry runoff from disturbed areas; space at maximum of 200
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feet apart.
e. Across the entrances to culverts that receive runoff from disturbed areas.

2. Space sediment barriers with the following maximum slope length upslope from barrier:
a. Slope of Less Than 2 Percent:  100 feet.
b. Slope Between 2 and 5 Percent:  75 feet.
c. Slope Between 5 and 10 Percent:  50 feet.
d. Slope Between 10 and 20 Percent:  25 feet.
e. Slope Over 20 Percent:  15 feet.

D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following
measures:
1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use one

piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to prevent
dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.

E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.

F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at
downspout outlets and storm water outlets.

G. Soil Stockpiles:  Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips, or

shredded leaves, or 6 inches of straw or hay.

H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.

I. Temporary Seeding:  Use where temporary vegetated cover is required.

3.04 INSTALLATION

A. Traffic-Bearing Aggregate Surface:
1. Excavate minimum of 6 inches.
2. Place geotextile fabric full width and length, with minimum 12 inch overlap at joints.
3. Place and compact at least 6 inches of 1 1/2 to 3 1/2 inch diameter stone.

B. Silt Fences:
1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use

nominal 16 inch high barriers with minimum 36 inch long posts spaced at 6 feet maximum, with
fabric embedded at least 4 inches in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use nominal
28 inch high barriers, minimum 48 inch long posts spaced at 6 feet maximum, with fabric
embedded at least 6 inches in ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is more
than 20 feet, use nominal 32 inch high barriers with woven wire reinforcement and steel posts
spaced at 4 feet maximum, with fabric embedded at least 6 inches in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping at

least 18 inches, with extra post.
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7. Fasten fabric to wood posts using one of the following:
a. Four nails per post with 3/4 inch diameter flat or button head, 1 inch long, and 14 gauge,

0.083 inch shank diameter.
b. Five staples per post with at least 17 gauge, 0.0453 inch wire, 3/4 inch crown width and 1/2

inch long legs.
8. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.
9. Wherever runoff will flow around end of barrier or over the top, provide temporary splash pad or

other outlet protection; at such outlets in the run of the barrier, make barrier not more than 12
inches high with post spacing not more than 4 feet.

C. Straw Bale Rows:
1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row

turned uphill.
2. Install bales so that bindings are not in contact with the ground.
3. Embed bales at least 4 inches in the ground.
4. Anchor bales with at least two stakes per bale, driven at least 18 inches into the ground; drive

first stake in each bale toward the previously placed bale to force bales together.
5. Fill gaps between ends of bales with loose straw wedged tightly.
6. Place soil excavated for trench against bales on the upslope side of the row, compacted.

D. Mulching Over Large Areas:  
1. Dry Straw and Hay:  Apply 2-1/2 tons per acre; anchor using dull disc harrow or emulsified

asphalt applied using same spraying machine at 100 gallons of water per ton of mulch.
2. Erosion Control Matting:  Comply with manufacturer's instructions.

E. Mulching Over Small and Medium Areas:
1. Dry Straw and Hay:  Apply 4 to 6 inches depth.
2. Erosion Control Matting:  Comply with manufacturer's instructions.

F. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut slopes, and

conventional or manual seeding is to be used, prepare seedbed by scarifying sufficiently to
allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer at 1
pound per 1000 sq ft.

4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000 sq ft.
5. Incorporate fertilizer into soil before seeding.
6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch deep.
7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without causing

runoff or erosion.
8. Repeat irrigation as required until grass is established.

3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 0.5
inches or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. Silt Fences:
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1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or other

causes.

D. Straw Bale Rows:
1. Promptly replace bales that fall apart or otherwise deteriorate unless need has passed.
2. Remove silt deposits that exceed one-half of the height of the bales.
3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by runoff or other

causes.

E. Clean out temporary sediment control structures weekly and relocate soil on site.

F. Place sediment in appropriate locations on site; do not remove from site.

3.06 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted to
remain by Architect/Engineer.

B. Clean out temporary sediment control structures that are to remain as permanent measures.

C. Where removal of temporary measures would leave exposed soil, shape surface to an acceptable
grade and finish to match adjacent ground surfaces.

END OF SECTION
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PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Re-use of existing products.

C. Transportation, handling, storage and protection.

D. Product option requirements.

E. Substitution limitations.

F. Procedures for Owner-supplied products.

G. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS

A. Section 01 40 00 - Quality Requirements:  Product quality monitoring.

B. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for
VOC-restricted product categories.

1.03 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers' standard
data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral
parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the manufacturer's

standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically required
or permitted by the Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner promptly
upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the Owner,
become the property of the Contractor; remove from site.
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2.02 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.

B. Designed, manufactured, and tested in accordance with industry standards.

C. Where all other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 01 61 16.
2. If wet-applied, have lower VOC content, as defined in Section 01 61 16.
3. Have a published GreenScreen Chemical Hazard Analysis.

2.03 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
 Submit a request for substitution for any manufacturer not named.

2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to to Project site; obtain Owner's signature on receipt for delivery prior to final payment.
Submit signed receipts with Closeout Submittals.

PART 3  EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. Substitutions Prior To Bid Opening:  Architect/Engineer will consider a written request for
substitution provided that such request is received at least seven (7) days prior to the Bid opening
date. Requests received after that time will not be considered.
1. If a request is approved, the Architect/Engineer will issue and appropriate addendum not less

than three (3) days prior to the Bid opening date.

B. Substitutions After Notice of Award:  Architect/Engineer will consider a request for substitution only
under one or more of the following conditions:
1. Substitution is required for compliance with final interpretation of code requirements or

insurance regulations.
2. Specified product is not available through no fault of the Contractor.
3. Specified product is not compatible with other specified materials/equipment.
4. Manufacturer will not certify or warranty specified product as required.

C. Document each request utilizing Substitution Request Form following this section with complete
data substantiating compliance of proposed substitution with Contract Documents. Incomplete
requests will not be considered. Submit a separate Substitution Request Form and accompanying
documentation for each proposed substitution.

D. Provide the following minimum documentation with each Substitution Request Form:
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1. Product identification, manufacturer, product data including dimensions and weight,
performance and installation instructions.

2. Side-by-side itemized comparison of proposed substitution with specified product.
3. Coordination information including other modifications required as a result of proposed

substitution.
4. Cost information including the effect of the proposed substitution on the Contract Sum.

E. Sign and date the Substitution Request Form.

F. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality level of

the specified product.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become apparent.
5. Agrees to reimburse Owner and Architect/Engineer for review or redesign services associated

with re-approval by authorities having jurisdiction over the Project.

G. Architect/Engineer will notify submitter in writing of decision to accept or reject request.

H. Substitutions of products or product characteristics/components/options/accessories will not be
considered when they are indicated or implied on Contractor's submittals, without separate written
request, or when acceptance will require revision to the Contract Documents, whether rejection of
said substitutions is expressly identified by Architect/Engineer on Contractor's submittals or not.

3.02 OWNER-SUPPLIED PRODUCTS

A. See Section 01 10 00 - Summary for identification of Owner-supplied products.

B. Owner's Responsibilities:
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to

Contractor.
2. Arrange and pay for product delivery to site.
3. On delivery, inspect products jointly with Contractor.
4. Submit claims for transportation damage and replace damaged, defective, or deficient items.
5. Arrange for manufacturers' warranties, inspections, and service.

C. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with Owner.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.
5. Make final connections to Owner-provided equipment, and test equipment.

3.03 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.
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C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.

E. Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement,
or damage, and to minimize handling.

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Providebonded off-site storage and protection when site does not permit on-site storage or
protection.

G. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.

I. Do not store products directly on the ground.

J. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.

K. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with
foreign matter.

L. Prevent contact with material that may cause corrosion, discoloration, or staining.

M. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement,
or damage.

N. Arrange storage of products to permit access for inspection. Periodically inspect to verify products
are undamaged and are maintained in acceptable condition.

END OF SECTION
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SUBSTITUTION REQUEST FORM 
 
PROJECT: KEN PICKERILL HOUSE RENOVATIONS 
 
SPECIFIED ITEM:   
  
 _________________ _____ _________ ________________________________________________ 
 Specification Section Page Paragraph Description 
 
The undersigned requests consideration of the following: 
 
PROPOSED SUBSTITUTION:   
 
  
 
Attached data includes project description, specifications, drawings, photographs, performance and test data 
adequate for evaluation of the request; applicable portions of the data are clearly identified. 
 
Attached data also includes a description of changes to the Contract Documents which the proposed substitution will 
require for its proper installation. 
 
The undersigned certifies that the following paragraphs, unless modified by attachments, are correct: 
 

1. The proposed substitution does not affect dimensions shown on drawings. 
2. The undersigned will pay for changes to the building design, including engineering design, detailing, and 

construction costs caused by the requested substitution. 
3. The proposed substitution will have no adverse effect on other trades, the construction schedule, or 

specified warranty requirements. 
4. Maintenance and service parts will be locally available for the proposed substitution. 

 
The undersigned further states that the function, appearance, and quality of the proposed substitution are equivalent 
or superior to the specified item. 
  
  For Use By The Architect/Engineer: 
Printed Name 
   Accepted  Accepted As Noted 
Signature Date 
   Not Accepted  Received Too Late 
Firm 
  By:   
Telephone   
  Date:   
Email 
  Remarks: 
Attachments (list): 
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CONTENT RESTRICTIONS

SECTION 01 61 16
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements for VOC-Content-Restricted products.

B. Requirement for installer certification that they did not use any non-compliant products.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Submittal procedures.

1.03 DEFINITIONS

A. VOC-Content-Restricted Products:  All products in the following product categories, whether
specified or not:
1. Interior paints and coatings applied on site.
2. Interior adhesives and sealants applied on site, including flooring adhesives.
3. Other products when specifically stated in the specifications.

B. Interior of Building:  Anywhere inside the exterior weather barrier.

C. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified or
not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.

D. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers, whether
specified or not; including firestopping sealants and duct joint sealers.

1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural
Coatings; U.S. Environmental Protection Agency current edition.

B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content of
Paints and Related Coatings 2005 (Reapproved 2018).

C. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board 2019.

D. GreenSeal GS-36 - Standard for Adhesives for Commercial Use 2013.

E. SCAQMD 1113 - Architectural Coatings 1977 (Amended 2016).

F. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  For each VOC-restricted product used in the project, submit evidence of
compliance.

C. Sustainable Design Reporting:  Submit evidence of compliance along with Accessory Material VOC
Content Certification Form following this Section.
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 SECTION 01 61 16
VOLATILE ORGANIC COMPOUND (VOC)

CONTENT RESTRICTIONS

D. Installer Certifications Regarding Prohibited Content:  Require each installer of any type of product
(not just the products for which VOC restrictions are specified) to certify that either 1) no adhesives,
joint sealants, paints, coatings, or composite wood or agrifiber products have been used in the
installation of installer's products, or 2) that such products used comply with these requirements.

1.06 QUALITY ASSURANCE

A. VOC Content Test Method:  40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless
otherwise indicated.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with requirements.
b. Published product data showing compliance with requirements.
c. Certification by manufacturer that product complies with requirements.

B. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections
of the type specified in this section.

PART 2  PRODUCTS

2.01 MATERIALS

A. All Products:  Comply with the most stringent of federal, State, and local requirements, or these
specifications.

B. VOC-Content-Restricted Products:  VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.
2. Aerosol Adhesives:  GreenSeal GS-36.
3. Joint Sealants:  SCAQMD 1168 Rule.
4. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.
b. SCAQMD 1113 Rule.
c. CARB (SCM).

PART 3  EXECUTION

3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, except removal, disposal, and/or
remediation of hazardous materials and toxic substances.

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Starting of systems and equipment.

H. Demonstration and instruction of Owner personnel.

I. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

J. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Limitations on working in existing building; continued occupancy;
work sequence; identification of salvaged and relocated materials.

B. Section 01 30 00 - Administrative Requirements:  Submittals procedures, Electronic document
submittal service.

C. Section 01 50 00 - Temporary Facilities and Controls:   Temporary exterior enclosures.

D. Section 01 50 00 - Temporary Facilities and Controls:  Temporary interior partitions.

E. Section 01 77 00 - Closeout Procedures: Additional requirements for Project Closeout.

F. Section 01 78 00 - Closeout Submittals:  Project record documents, operation and maintenance
data, warranties and bonds.

G. Section 01 79 00 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

H. Section 07 84 00 - Firestopping.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations 2022.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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 SECTION 01 70 00
EXECUTION AND CLOSEOUT
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B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey
work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and locations of

the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.
1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and

construction of barricades and fences.  Include design drawings and calculations for bracing
and shoring.

2. Identify demolition firm and submit qualifications.
3. Include a summary of safety procedures.

D. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.
6. Include in request:

a. Identification of Project.
b. Location and description of affected work.
c. Necessity for cutting or alteration.
d. Description of proposed work and products to be used.
e. Alternatives to cutting and patching.
f. Effect on work of Owner or separate Contractor.
g. Written permission of affected separate Contractor.
h. Date and time work will be executed.

E. Project Record Documents:  Accurately record actual locations of capped and active utilities.

1.05 QUALIFICATIONS

A. For demolition work, employ a firm specializing in the type of work required.
1. Minimum of 10 years of documented experience.

B. For surveying work, employ a land surveyor registered in the State in which the Project is located
and acceptable to Architect/Engineer.  Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate.  Employ only individual(s) trained and
experienced in collecting and recording accurate data relevant to ongoing construction activities,

C. For field engineering, employ a professional engineer of the discipline required for specific service
on Project, licensed in the State in which the Project is located.  Employ only individual(s) trained
and experienced in establishing and maintaining horizontal and vertical control points necessary for
laying out construction work on project of similar size, scope and/or complexity.

D. For design of temporary shoring and bracing, employ a Professional Structural Engineer
experienced in design of this type of work and licensed in the State in which the Project is located.
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 SECTION 01 70 00
EXECUTION AND CLOSEOUT
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1.06 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain pumping
equipment.

C. Protect site from puddling or running water.   Provide water barriers as required to protect site from
soil erosion as required by local Authorities Having Jurisdiction . 

D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

E. Dust Control:  Execute work by methods to minimize raising dust from construction operations.
 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be occupied by

Owner.

F. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly apply

corrective measures.
5. Prepare all Stormwater Prevention Plan (SWPP) documentatyion with Authority Having

Jurisdiction.

G. Noise Control:  Provide methods, means, and facilities to minimize noise produced by construction
operations.
1. At All Times:  Excessively noisy tools and operations will not be tolerated inside the building at

any time of day; excessively noisy includes jackhammers.
2. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.
3. Indoors:  Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.

H. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

I. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

J. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, water,
and atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION

A. See Section 01 10 00 for occupancy-related requirements.
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B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements, with
provisions for accommodating items installed later.

C. Notify affected utility companies and comply with their requirements.

D. Verify that utility requirements and characteristics of new operating equipment are compatible with
building utilities.  Coordinate work of various sections having interdependent responsibilities for
installing, connecting to, and placing in service, such equipment.

E. Coordinate space requirements, supports, and installation of mechanical and electrical work that
are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and conduit,
as closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to
maximize accessibility for other installations, for maintenance, and for repairs.

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

G. Coordinate completion and clean-up of work of separate sections.

H. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject
to damage or movement during cutting and patching.  After uncovering existing work, assess
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EXECUTION AND CLOSEOUT

REQUIREMENTS

conditions affecting performance of work.  Beginning of cutting or patching means acceptance of
existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify Architect/Engineer four days in advance of meeting date.

D. Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two copies
to Architect/Engineer, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect/Engineer of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

D. Control datum for survey is that indicated on drawings.

E. Protect survey control points prior to starting site work; preserve permanent reference points during
construction.

F. Promptly report to Architect/Engineer the loss or destruction of any reference point or relocation
required because of changes in grades or other reasons.

G. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect/Engineer.

H. Utilize recognized engineering survey practices.

I. Establish a minimum of two permanent bench marks on site, referenced to established control
points.  Record locations, with horizontal and vertical data, on project record documents.

J. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar
appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement; utility

locations, slopes, and invert elevations.
2. Grid or axis for structures.
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3. Building foundation, column locations, ground floor elevations.

K. Periodically verify layouts by same means.

L. Maintain a complete and accurate log of control and survey work as it progresses.

M. On completion of foundation walls and major site improvements, prepare a certified survey
illustrating dimensions, locations, angles, and elevations of construction and site work.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. In addition to compliance with regulatory requirements, conduct construction operations in
compliance with NFPA 241, including applicable recommendations in Appendix A.

B. Install products as specified in individual sections, in accordance with manufacturer's instructions
and recommendations, and so as to avoid waste due to necessity for replacement.

C. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

D. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and horizontal
lines, unless otherwise indicated.

E. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

F. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect/Engineer before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in Section

01 50 00 in locations indicated on drawings.
2. Provide sound retardant partitions of construction indicated on drawings in locations indicated

on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for replacement
or modifications; take care to prevent water and humidity damage.
1. Where openings in exterior enclosure exist, provide construction to make exterior enclosure

weatherproof.
2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by alterations

work.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with

new construction specified.
2. Remove items indicated on drawings.
3. Relocate items indicated on drawings.
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4. Where new surface finishes are to be applied to existing work, perform removals, patch, and
prepare existing surfaces as required to receive new finish; remove existing finish if necessary
for successful application of new finish.

5. Where new surface finishes are not specified or indicated, patch holes and damaged surfaces
to match adjacent finished surfaces as closely as possible.

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications):  Remove, relocate, and extend existing systems to accommodate new
construction.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment

and operational components; if necessary, modify installation to allow access or provide access
panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment as
required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready for
service.
a. Disable existing systems only to make switchovers and connections; minimize duration of

outages.
b. See Section 01 10 00 for other limitations on outages and required notifications.
c. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment; remove back to source of supply

where possible, otherwise cap stub and tag with identification; patch holes left by removal using
materials specified for new construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not

possible, terminate existing surface along a straight line at a natural line of division and make
recommendation to Architect/Engineer.

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework floors,
walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3. Where a change of plane of 1/4 inch or more occurs in existing work, submit recommendation
for providing a smooth transition for Architect/Engineer review and request instructions.

4. Trim existing wood doors as necessary to clear new floor finish.  Refinish trim as required.

H. Patching:  Where the existing surface is not indicated to be refinished, patch to match the surface
finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch so that the
substrate is ready for the new finish.

I. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces to

remain to the specified condition for each material, with a neat transition to adjacent finishes.
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2. If mechanical or electrical work is exposed accidentally during the work, re-cover and refinish to
match.

J. Clean existing systems and equipment.

K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; do
not burn or bury.

L. Do not begin new construction in alterations areas before demolition is complete.

M. Comply with all other applicable requirements of this section.

3.07 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-conforming work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

E. Employ original installer to perform cutting for weather exposed and moisture resistant elements,
and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 07 84 00, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous surfaces,

refinish to nearest intersection or natural break.  For an assembly, refinish entire unit.
2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other imperfections

due to patching work. If defects are due to condition of substrate, repair substrate prior to
repairing finish.
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3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or
remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to
eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose
off-site; do not burn or bury.

3.09 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of
heavy objects, by protecting with durable sheet materials.

F. Protect work from spilled liquids.  If work is exposed to spilled liquids, immediately remove
protective coverings, dry out work, and replace protective coverings.

G. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary,
obtain recommendations for protection from waterproofing or roofing material manufacturer.

H. Prohibit traffic from landscaped areas.

I. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.10 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.

B. Notify Architect/Engineer and owner seven days prior to start-up of each item.

C. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required by
the equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.

F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

G. When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system installation
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prior to start-up, and to supervise placing equipment or system in operation.

H. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A. See Section 01 79 00 - Demonstration and Training.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Testing, adjusting, and balancing HVAC systems:  See Section 23 05 93 - Testing, Adjusting, and
Balancing for HVAC.

3.13 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.

B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and
foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and drainage
systems .

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose of
in legal manner; do not burn or bury.

3.14 CLOSEOUT PROCEDURES

A. See Section 01 77 00 for additional requirements.

B. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect/Engineer and Owner.

C. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

D. Notify Architect/Engineer when work is considered ready for Architect/Engineer's Substantial
Completion inspection.
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E. Submit written certification containing Contractor's Correction Punch List, that Contract Documents
have been reviewed, work has been inspected, and that work is complete in accordance with
Contract Documents and ready for Architect/Engineer's Substantial Completion inspection.

F. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect/Engineer's and Contractor's comprehensive list of items identified to be completed or
corrected and submit to Architect/Engineer.

G. Correct items of work listed in Final Correction Punch List and comply with requirements for access
to Owner-occupied areas.

H. Accompany Project Coordinator on Contractor's preliminary final inspection.

I. Notify Architect/Engineer when work is considered finally complete and ready for
Architect/Engineer's Substantial Completion final inspection.

J. Complete items of work determined by Architect/Engineer listed in executed Certificate of
Substantial Completion.

3.15 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one
year from the Date of Substantial Completion or the length of the specified warranty, whichever is
longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust, and
lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Contractor  shall submit periodic Waste Disposal Reports; all landfill disposal,  recycling, salvage,
and reuse must be reported regardless of to whom the cost or savings accrues; use the same units
of measure on all reports.

E. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

F. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to legal
disposal of all construction and demolition waste materials.

1.02 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials, packaging,
trash, debris, and rubble resulting from construction, remodeling, repair and demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. 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.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture into a
new product for reuse by others.

H. 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.
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I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well production
run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning from
the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. 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.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and
waste, means of disposal or reuse, and costs; show both totals to date and since last report.
1. Submit updated Report with each Application for Progress Payment; failure to submit Report

will delay payment.
2. Submit Report on a form acceptable to Owner.
3. Landfill Disposal:  Include the following information:

a. Identification of material.
b. Amount, in tons or cubic yards, of trash/waste material from the project disposed of in

landfills.
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total disposal

cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

4. Incinerator Disposal:  Include the following information:
a. Identification of material.
b. Amount, in tons or cubic yards, of trash/waste material from the project delivered to

incinerators.
c. State the identity of incinerators, total amount of fees paid to incinerator, and total disposal

cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

5. Recycled and Salvaged Materials:  Include the following information for each:
a. Identification of material, including those retrieved by installer for use on other projects.
b. Amount, in tons or cubic yards, date removed from the project site, and receiving party.
c. Transportation cost, amount paid or received for the material, and the net total cost or

savings of salvage or recycling each material.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.
e. Certification by receiving party that materials will not be disposed of in landfills or by

incineration.
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6. Material Reused on Project:  Include the following information for each:
a. Identification of material and how it was used in the project.
b. Amount, in tons or cubic yards.
c. Include weight tickets as evidence of quantity.

7. Other Disposal Methods:  Include information similar to that described above, as appropriate to
disposal method.

PART 2  PRODUCTS

2.01 PRODUCT SUBSTITUTIONS

A. See Section 01 60 00 - Product Requirements for substitution submission procedures.

B. For each proposed product substitution, submit the following information in addition to
requirements specified in Section 01 60 00:
1. Relative amount of waste produced, compared to specified product.
2. Cost savings on waste disposal, compared to specified product, to be deducted from the

Contract Sum.
3. Proposed disposal method for waste product.
4. Markets for recycled waste product.

PART 3  EXECUTION

3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 30 00 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 01 50 00 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 01 60 00 for waste prevention requirements related to delivery, storage, and handling.

D. See Section 01 70 00 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect/Engineer.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling, salvage,
reuse, and return methods to be used by all parties at the appropriate stages of the project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Prebid meeting.
2. Preconstruction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling, salvage,
reuse, return, and trash disposal, for use by all contractors and installers.
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1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to avoid

contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products in
order to prevent contamination of materials and to maximize recyclability of identified materials.
 Arrange for timely pickups from the site or deliveries to recycling facility in order to prevent
contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
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CLOSEOUT PROCEDURES

PART 1   GENERAL

1.01 SECTION INCLUDES:

A. Substantial Completion Procedures.

B. Final Completion Procedures.

1.02 RELATED REQUIREMENTS:

A. Section 01 10 00 - Summary.

B. Section 01 78 00 - Closeout Submittals.

1.03 SUBSTANTIAL COMPLETION PROCEDURES

A. Pre-Substantial Completion Conference:
1. General Contractor to schedule a Pre-substantial Completion Conference 15 days prior to the

date of Substantial Completion, prepare an agenda with copies for the participants and preside
over the meeting.

2. Attendance Required: Contractor, Architect/Engineer and Owner.
3. Minimum Agenda:

a. Schedule dates of Substantial Completion and Owner occupancy.
b. Schedule dates for Initial Punch Lists of respective Subcontractors to be produced.
c. Schedule date for written request for Substantial Completion.
d. Schedule target date for completion of Initial Punch List items.
e. Schedule delivery times for Owner-furnished items to be installed by Contractor, Owner's

own forces or others under separate Contracts.
f. Schedule dates for Demonstration and Training of equipment and systems specified.
g. Schedule completion dates of testing and balancing reports for engineered Systems.
h. Scheduling and Sequencing of Construction operations around areas partially occupied.
i. Review job site security during transition of Owner occupancy.
j. Schedule dates for final inspections from authorities having jurisdiction for Occupancy

Permits.
k. Review protocol for claims from potential move-in damage.
l. Review procedures for final cleaning.
m. Review potential concerns regarding environmental conditions.

4. Record minutes and distribute copies within three days after meeting to participants and those
affected by decisions made.

B. Substantial Completion Procedures will be in accordance with the General Conditions of the
Contract for Construction, Article 9.8 and include the following:
1. When the Work or a portion of the Work is considered to be substantially complete, the

Contractor inspects the project and prepares a comprehensive list of outstanding items to be
completed or corrected, Initial Punch List.

2. Contractor submits notice of Substantial Completion.
3. Contractor completes items on the Initial Punch List.
4. Architect/Engineer inspects the project to verify substantial completion and prepares a Final

Punch List.
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5. Architect/Engineer prepares Certificate of Substantial Completion, acceptance is required by
Owner and Contractor.

1.04 FINAL COMPLETION PROCEDURES

A. Final Completion Procedures will be in accordance with the General Conditions of the Contract for
Construction, Article 9.10, and include the following:
1. When items on Initial and Final Punch Lists are complete, the Contractor submits notice of final

completion and final application for payment.
2. Contractor submits Final Closeout Submittals as specified in Section 01 78 00.
3. Architect inspects project and verifies the Work is acceptable and conforms with the Contract

Documents.
4. Architect processes final application for payment and closeout submittals.

1.05 CORRECTION PERIOD

A. Correction Period commences on the date of Substantial Completion and expires two years from
that date.

B. Owner: document non-conforming or defective work over course of Correction Period.  Notify
Contractor in writing of nonconforming or defective work.  Copy Architect/Engineer.
1. Life safety issues requiring immediate corrective work: Contact Contractor for action.

C. Post Construction Walk Through:
1. Time: eleven months after the date of Substantial Completion convene a meeting on site.
2. Attendees: Architect/Engineer, Owner's Representative, End User and Maintenance Staff.
3. Minimum Agenda:

a. Review Owner's list of non-conforming or defective work.
b. Conduct a walk through of the building and grounds
c. Prepare a list of additional non-conforming or defective work items.

4. Architect/Engineer:
a. Prepare written report of findings within two weeks of meeting.
b. Notify Contractor of impending corrective work requiring action.
c. Monitor execution of corrective Work.

PART 2   PRODUCTS - NOT USED.

PART 3   EXECUTION - NOT USED.

END OF SECTION
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CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Submittals procedures, shop drawings, product
data, and samples.

B. Section 01 70 00 - Execution and Closeout Requirements:  Contract closeout procedures.

C. Individual Product Sections:  Specific requirements for operation and maintenance data.

D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect/Engineer with claim for final
Application for Payment.

B. Operation and Maintenance Data:
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before start

of Work.  Architect/Engineer will review draft and return one copy with comments.
2. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten days after acceptance.
3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will be

reviewed and returned after final inspection, with Architect/Engineer comments.  Revise content
of all document sets as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion,

submit within 10 days after acceptance, listing the date of acceptance as the beginning of the
warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
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2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawingsand Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured depths of foundations in relation to finish first floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
3. Measured locations of internal utilities and appurtenances concealed in construction, referenced

to visible and accessible features of the Work.
4. Field changes of dimension and detail.
5. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data
applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for
each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and
methods, precautions against detrimental cleaning agents and methods, and recommended
schedule for cleaning and maintenance.
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C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide recommendations
for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.

E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include
summer, winter, and any special operating instructions.

F. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance
and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting,
balancing, and checking instructions.

G. Provide servicing and lubrication schedule, and list of lubricants required.

H. Include manufacturer's printed operation and maintenance instructions.

I. Include sequence of operation by controls manufacturer.

J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required
for maintenance.

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

N. Provide list of original manufacturer's spare parts, current prices, and recommended quantities to
be maintained in storage.

O. Include test and balancing reports.
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P. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use, with
data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

D. Prepare data in the form of an instructional manual.

E. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic covers;
2 inch maximum ring size.  When multiple binders are used, correlate data into related consistent
groupings.

F. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

G. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect/Engineer, Consultants, Contractor and subcontractors, with names of responsible parties.

H. Tables of Contents:  List every item separated by a divider, using the same identification as on the
divider tab; where multiple volumes are required, include all volumes Tables of Contents in each
volume, with the current volume clearly identified.

I. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents on
the divider tab; immediately following the divider tab include a description of product and major
component parts of equipment.

J. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.

K. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

L. Arrangement of Contents:  Organize each volume in parts as follows:
1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties and bonds.

4. Design Data:  To allow for addition of design data furnished by Architect/Engineer or others,
provide a tab labeled "Design Data" and provide a binder large enough to allow for insertion of
at least 20 pages of typed text.
a. Operating instructions.
b. Maintenance instructions for equipment and systems.
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c. Maintenance instructions for special finishes, including recommended cleaning methods and
materials, and special precautions identifying detrimental agents.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and
manufacturers, within 10 days after completion of the applicable item of work.  Except for items put
into use with Owner's permission, leave date of beginning of time of warranty until Date of
Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of
Project; name, address and telephone number of Contractor and equipment supplier; and name of
responsible company principal.

F. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project Manual,
with each item identified with the number and title of the specification section in which specified,
and the name of product or work item.

G. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.
 Provide full information, using separate typed sheets as necessary.  List Subcontractor, supplier,
and manufacturer, with name, address, and telephone number of responsible principal.

END OF SECTION
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PART 1  GENERAL

1.01 SUMMARY

A. Demonstration of products and systems  where indicated in specific specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Plumbing equipment.
4. Electrical systems and equipment.
5. Items specified in individual product Sections.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Roofing, waterproofing, and other weather-exposed or moisture protection products.
2. Finishes, including flooring, wall finishes, ceiling finishes.
3. Fixtures and fittings.

1.02 RELATED REQUIREMENTS

A. Section 01 78 00 - Closeout Submittals:  Operation and maintenance manuals.

B. Other Specification Sections:  Additional requirements for demonstration and training.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Training Plan:  Owner will designate personnel to be trained; tailor training to needs and skill-level
of attendees.
1. Submit to Architect/Engineer for transmittal to Owner.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be provided by

Contractor.

C. Training Reports:  
1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
3. List of attendee questions and written answers given, including copies of and references to

supporting documentation required for clarification; include answers to questions that could not
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be answered in original training session.

1.04 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of the
relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstration may be combined with Owner personnel training if applicable.

C. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up, shut-
down, seasonal changeover, emergency conditions, and troubleshooting, and maintenance
procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.

D. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

B. Owner will provide classroom and seating at no cost to Contractor.

C. Provide training in minimum two hour segments.

D. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for personnel
"show-up" time.

E. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup copies.
2. Typical contents and organization of all manuals, including explanatory information, system

narratives, and product specific information.
3. Typical uses of the O&M manuals.

F. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
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2. For systems, provide an overview of system operation, design parameters and constraints, and
operational strategies.

3. Review instructions for proper operation in all modes, including start-up, shut-down, seasonal
changeover and emergency procedures, and for maintenance, including preventative
maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety issues

and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10.Review spare parts and tools required to be furnished by Contractor.
11.Review spare parts suppliers and sources and procurement procedures.

G. Be prepared to answer questions raised by training attendees; if unable to answer during training
session, provide written response within three days.

END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of built site elements.

B. Selective demolition of building elements for alteration purposes.

C. Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01 50 00 - Temporary Facilities and Controls:  Protective barriers and waste removal.

C. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions and existing
construction to remain.

D. Section 31 10 00 - Site Clearing:  Vegetation and existing debris removal.

E. Section 31 23 23 - Fill:  Filling holes, pits, and excavations generated as a result of removal
  operations.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations 2022.

PART 2  PRODUCTS 

2.01 MATERIALS

A. Fill Material:  As specified in Section 31 23 23 - Fill.

PART 3  EXECUTION

3.01 SCOPE

A. Remove portions of existing building surfaces to accommodate new materials installation.

B. Remove other items indicated, for salvage, relocation, and recycling.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 01 70 00.

B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Use of explosives is not permitted.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Use physical barriers to prevent access to areas that could be hazardous to workers or the

public.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 02 41 00 -2

 SECTION 02 41 00
DEMOLITION

5. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

6. Conduct operations to minimize obstruction of public and private entrances and exits; do not
obstruct required exits at any time; protect persons using entrances and exits from removal
operations.

C. Do not begin removal until built elements to be salvaged or relocated have been removed.

D. Do not begin removal until vegetation to be relocated has been removed and specified measures
have been taken to protect vegetation to remain.

E. If hazardous materials are discovered during removal operations, stop work and notify
Architect/Engineer and Owner; hazardous materials include regulated asbestos containing
materials, lead, PCB's, and mercury.

F. Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Dismantle existing construction and separate materials.
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection point

or point of reuse.

3.03 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days
prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least
3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected
and abandoned utilities.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction are based on casual field observation and existing record
documents only.
1. Verify that construction are as shown.
2. Report discrepancies to Architect/Engineer before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from other areas that are still occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in Section

01 50 00 .
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C. Maintain weatherproof exterior building enclosure except for interruptions required for replacement
or modifications; take care to prevent water and humidity damage.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with

new construction specified.
2. Remove items indicated on drawings.

E. Services (Including but not limited to HVAC, Plumbing, and Electrical ):  Remove existing systems
and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment

and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready for
service.

3. See Section 01 10 00 for other limitations on outages and required notifications.
4. Verify that abandoned services serve only abandoned facilities before removal.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible

ceilings; remove back to source of supply where possible, otherwise cap stub and tag with
identification.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.05 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 03 30 00 -1

 SECTION 03 30 00
CAST-IN-PLACE CONCRETE

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Concrete footings, foundation walls and piers .
1. Concrete reinforcement.

C. Column base plate grouting.

D. Concrete curing.

1.02 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION:

A. Embedded Steel Items:  Section 05 12 00 - Structural Steel.

B. Anchor bolts and setting plates:  Section 05 12 00 - Structural Steel.

1.03 RELATED REQUIREMENTS

A. Section 32 13 13 - Concrete Paving:  Sidewalks, curbs and gutters.

1.04 REFERENCE STANDARDS

A. ACI 117 - Specification for Tolerances for Concrete Construction and Materials 2010 (Reapproved
2015).

B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete 1991 (Reapproved 2009).

C. ACI 301 - Specifications for Concrete Construction 2020.

D. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000 (Reapproved
2009).

E. ACI 305R - Guide to Hot Weather Concreting 2020.

F. ACI 306R - Guide to Cold Weather Concreting 2016.

G. ACI 308R - Guide to External Curing of Concrete 2016.

H. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).

I. ACI 347R - Guide to Formwork for Concrete 2014, with Errata (2017).

J. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021b.

K. ASTM C150/C150M - Standard Specification for Portland Cement 2021.

L. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete 2020.

M. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete 2019.

N. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019.
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O. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete 2019.

P. ASTM C827/C827M - Standard Test Method for Change in Height at Early Ages of Cylindrical
Specimens of Cementitious Mixtures 2016.

Q. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink) 2020.

R. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover 2008a (Reapproved 2019).

S. NSF 61 - Drinking Water System Components - Health Effects 2020.

T. NSF 372 - Drinking Water System Components - Lead Content 2020.

1.05 SUBMITTALS

A. Product Data:  Submit manufacturers' data on manufactured products showing compliance with
specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of incompatibility with

floor covering adhesives.
2. Anchoring epoxy and expansion anchors.

B. Mix Designs:  Submit 15 days prior to start of work.
1. Submit for each type of concrete specified.
2. Include back-up test data.
3. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete

Mixtures.
4. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 - Concrete

Quality, Mixing and Placing.

C. Test Reports:  Submit report for each test or series of tests specified.

1.06 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.

B. Follow recommendations of ACI 305R when concreting during hot weather.

C. Follow recommendations of ACI 306R when concreting during cold weather.

PART 2  PRODUCTS

2.01 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide formwork that
will produce concrete complying with tolerances of ACI 117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.
1. Form Coating:  Release agent that will not adversely affect concrete or interfere with application

of coatings.
2. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete surface.
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2.02 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).
1. Type:  Deformed billet-steel bars.
2. Finish:  Unfinished, unless otherwise indicated.

B. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal  Portland type.   
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C 33.
1. Acquire aggregates for entire project from same source.

C. Fly Ash:  ASTM C618, Class C.

D. Water:  Clean and not detrimental to concrete.

2.04 ADMIXTURES

A. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.

B. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.

C. Water Reducing and Accelerating Admixture:  ASTM C494/C494M Type E.

D. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.

E. Accelerating Admixture:  ASTM C494/C494M Type C.

F. Retarding Admixture:  ASTM C494/C494M Type B.

G. Water Reducing Admixture:  ASTM C494/C494M Type A.

2.05 ACCESSORY MATERIALS

A. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic aggregate,
cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.
2. Height Change, Plastic State; when tested in accordance with ASTM C827/C827M:

a. Maximum:  Plus 4 percent.
b. Minimum:  Plus 1 percent.

3. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
4. Minimum Compressive Strength at 28 Days:   5,000 pounds per square inch .

B. Anchoring Epoxy:  Refer to drawings. Acceptable manufacturer's include...
1. Hilti: HIT-RE500-SD injection anchoring system.
2. Simpson Strong-Tie: SET-XP  injection anchoring adhesive system.
3. Powers Fasteners: PE 1000+ injection adhesive anchoring system.
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C. Expansion Anchors:  Refer to drawings. Acceptable manufacturer's include...
1. Hilti: Kwik Bolt 3 expansion anchor.
2. Simpson Strong-Tie: Strong-Bolt 2 wedge anchor.

2.06 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Concrete Strength:  Establish required average strength for each type of concrete on the basis of
field experience or trial mixtures, as specified in ACI 301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect/Engineer

for preparing and reporting proposed mix designs.

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended by manufacturer.  Submit to Architect for review and approval.

D. Normal Weight Concrete:  Type "B".
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28  days:  3,000

psi .
2. Fly Ash Content:  Maximum 15  percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 56  percent by weight.
4. Total Air Content:   2  percent, determined in accordance with ASTM C 173/C 173M.
5. Maximum Slump:   4 inches .
6. Maximum Aggregate Size:   1 inch .

E. Column Base Plate Grout:  See 2.05 Concrete Accessories.

2.07 MIXING

A. Transit Mixers:  Comply with ASTM C94/C94M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

B. Verify that forms are clean and free of rust before applying release agent.

C. Coordinate placement of embedded items with erection of concrete formwork and placement of
form accessories.

D. In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert
steel dowels and secure in place using approved epoxy.

3.03 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.
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B. Notify Architect/Engineer not less than 24 hours prior to commencement of placement operations.

C. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and test
samples taken.

D. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices  will not be
disturbed during concrete placement.

E. Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing laitance
and exposing the sand and sound surface mortar, by sandblasting or high-pressure water jetting.

3.04 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or more in height.

C. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch or more
in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive, not

more than 24 hours after form removal.

3.05 CURING AND PROTECTION

A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

3.06 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01 40
00 - Quality Requirements.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

3.07 DEFECTIVE CONCRETE

A. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances or
specified requirements.

B. Repair or replacement of defective concrete will be determined by the Architect/Engineer.  The cost
of additional testing shall be borne by Contractor when defective concrete is identified.

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of
Architect/Engineer for each individual area.

3.08 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.
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3.09 SCHEDULE - CONCRETE TYPES AND FINISHES

Location Mix Type Concrete Finish
Footings B smooth form
Foundation walls and piers B smooth form
Concrete light pole bases B smooth formed, troweled

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clay facing brick.

B. Mortar .

C. Reinforcement and anchorage.

D. Flashings.

E. Installation of items furnished under other Sections for embedment in masonry.

F. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 40 00 - Quality Requirements.

B. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement 2020.

C. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2021.

D. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry Units
and Related Units 2021.

E. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 2018.

F. ASTM C150/C150M - Standard Specification for Portland Cement 2021.

G. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes 2018.

H. ASTM C212 - Standard Specification for Structural Clay Facing Tile 2021.

I. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or
Shale) 2021.

J. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.

K. ASTM C404 - Standard Specification for Aggregates for Masonry Grout 2018.

L. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete 2016.

M. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2021.

N. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing 2017.
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O. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls 2017.

P. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016.

Q. Standard Practice for Bracing Masonry Walls Under Construction - Mason Contractors Association
of America.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of this
section; require attendance by all relevant installers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and masonry
accessories.

C. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

1.06 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

B. Source Limitations For Masonry Units:  Obtain masonry units of a uniform texture, color and blend
(within the range acceptable for each characteristic) through one source from a single
manufacturer for each product required.

C. Source Limitations For Mortar Materials:  Obtain mortar components of a uniform quality from one
manufacturer for each component and from one source or producer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

B. Deliver packaged materials in manufacturers' original containers, with labels and markings intact
and legible.

C. Acceptance of Brick Units at Project Site:
1. Remove sample brick units from each pallet and verify conformance with:

a. Requirements of ASTM C216.
2. Immediately return pallets producing nonconforming samples to manufacturer for immediate

replacement at no cost to Owner.

PART 2  PRODUCTS

2.01 BRICK UNITS

A. Manufacturers:
1. Endicott Clay Products Co:  www.endicott.com.
2. Glen-Gery Corporation:  www.glengerybrick.com.
3. Acme Brick: www.brick.com .
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4. Sioux City Brick & Tile Co.:  www.siouxcitybrick.com.
5. Substitutions:  See section 01 60 00 - Product Requirements.

B. Facing Brick:  ASTM C216, Type FBS Smooth , Grade SW .
1. Under Article 5 -  Physical Properties, Paragraph 5.1- Durability, delete the following: "The

saturation coefficient shall be waived provided the average cold water absorption of a random
sample of five brick does not exceed 8 percent, no more than one brick of the sample exceeds
8% and its cold water absorption must be less than 10%."

2. Color and texture:   to match existing .
3. Nominal  size:  Modular .
4. Special shapes:  Molded units as required by conditions indicated, unless standard units can be

sawn to produce equivalent effect.
5. Brick Types:  Provide brick from a single manufacturer:

a. Type B-1:  Any modular brick from the listed manufacturers noted above to match the
existing modular brick materials on site.

2.02 MORTAR MATERIALS

A. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color
sample.
1. Hydrated Lime:  ASTM C207, Type S.
2. Mortar Aggregate:  ASTM C144.
3. Grout Aggregate:  ASTM C404.

B. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for mixing
into mortar and complying with ASTM C979/C979M.
1. Color(s):   to match existing .
2. Manufacturers:

a. Davis Colors, a division of Venator Materials PLC :  www.daviscolors.com/#sle.
b. Lambert Corporation :  www.lambertusa.com/#sle.
c. Solomon Colors, Inc :  www.solomoncolors.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Water:  Clean and potable.

D. Admixtures:
1. Air-entraining admixtures or cementitious materials containing air-entraining admixtures are not

permitted in mortar.
2. Anti-freeze compounds or other substances used to lower the freezing point of mortar or grout

are not permitted.
3. Admixtures containing calcium chloride are not permitted.

E. Accelerating Admixture:  Nonchloride type for use in cold weather.

F. Moisture-Resistant Admixture:  Water repellent compound designed to reduce capillarity.

2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited:  www.blok-lok.com.
2. Hohmann & Barnard, Inc:  www.h-b.com/#sle.
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3. WIRE-BONDwww.wirebond.com/#sle.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi), deformed billet bars; uncoated.

C. Strap Anchors:  Bent steel shapes, 1-1/2 inch width, 0.105 inch thick, 24 inch length, with 1-1/2
inch long, 90 degree bend at each end to form a U or Z shape or with cross pins, hot dip
galvanized to ASTM A153/A153M Class B.

D. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.
1. Steel frame:  Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal wire

ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.

E. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties:  Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 3-1/2 inches.

2.04 FLASHINGS

A. Membrane Asphaltic Flashing Materials:
1. Rubberized Asphalt Flashing:  ASTM D1970/D1970M; self-adhering polymer modified asphalt

sheet; 40 mils (0.040 inch) minimum total thickness; 8 mil cross-laminated polyethylene bonded
to adhesive rubberized asphalt, with a removable release liner.

B. Termination Bars:  Stainless steel or PVC; compatible with flashing membrane, air barrier
membrane and associated sealants and adhesives.

C. Drip Edge:  ASTM A666; Type 304 Stainless steel; 26 gage thick; angled drip with hemmed edge;
compatible with flashing membrane and associated sealants and adhesives.

D. Lap Sealants and Tapes:  As recommended by flashing manufacturer; compatible with flashing
membrane, air barrier membrane and associated sealants and adhesives.

2.05 ACCESSORIES

A. Preformed Control Joints:  Rubber material conforming to ASTM D2000; 2-5/8 inches wide.
Provide with corner and tee accessories, fused joints.
1. Manufacturers:

a. Hohmann & Barnard, Inc (including Blok-Lok and Dur-O-Wal brands); Product #RS-
Standard or #DA2001:  www.h-b.com.

b. WIRE-BOND; Product #2901:  www.wirebond.com.
c. Heckmann Building Products, Inc.; #352-10: www.heckmannbuildingprods.com.

B. Joint Filler:  Closed cell neoprene; oversized 50 percent to joint width; self expanding; with
pressure-sensitive adhesive on one side; 3 inch wide x by maximum lengths available.
1. Manufacturers:

a. Hohmann & Barnard, Inc (including Blok-Lok and Dur -O-Wal brands); Product #NSTA or
Rapid Expansion Joint DA2015:  www.h-b.com.

b. WIRE-BOND; Product #3300 Expansion Joint :  www.wirebond.com.
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C. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of wall
cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents and allow
proper cavity drainage.
1. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.

a. Manufacturers:
1) Advanced Building Products, Inc; Mortar Break DT:

 www.advancedbuildingproducts.com/#sle.
2) Mortar Net Solutions:  www.mortarnet.com.
3) York Manufacturing, Inc:  www.yorkmfg.com.
4) Substitutions:   See Section 01 60 00 - Product Requirements .

D. Weeps:  Molded PVC grilles, insect resistant, sized for full height of head joint for brick being
utilized.

E. Color(s):  As selected by Architect/Engineer from manufacturer's full range.
1. Manufacturers:

a. Blok-Lok Limited:  www.blok-lok.com.
b. Hohmann & Barnard, Inc:  www.h-b.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

G. Brick and Split Face Concrete Masonry Sealer:  Clear-drying, water-based silicone emulsion.
1. Product:  Sure Klean Weather Seal Blok-Guard & Graffiti Control II manufactured by Prosoco,

Inc.:  www.prosoco.com.

2.06 MORTAR MIXES

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Exterior, non-loadbearing masonry:  Type N.

B. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect/Engineer's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

C. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Temporary Bracing:  Provide temporary support and bracing as required for stability, safety and
proper performance of masonry during installation of masonry work.  Maintain in place until
connections and structural elements providing permanent bracing are fully erected and installed
and have achieved full strength.
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C. Protection:  Cover tops of completed and partially completed walls, projections and sills with
waterproof sheeting at the end of each day's work, and maintain protection even when masonry
work is not in progress. Extend sheeting minimum 48 inches down both sides of walls and hold
sheeting securely in place.

D. Prevent grout, mortar and soil from staining the face of masonry to be left exposed to view,
whether scheduled to be painted or not. Immediately remove grout, mortar and soil that come in
contact with such masonry.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Brick Units:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches .
3. Mortar Joints:  Concave.

3.05 PLACING AND BONDING

A. Combine concrete masonry units and mortar to achieve a net masonry prism strength (f'm) of 1500
psi.

B. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

C. Lay hollow masonry units with face shell bedding on head and bed joints.

D. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

E. Remove excess mortar,  mortar droppings and mortar smears as work progresses.

F. Interlock intersections and external corners.

G. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be
made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

I. Build cavity and multi-wythe walls to full thickness shown (adjust cavity space).

J. Build and verify dimensions for chases and pockets for built-in items according to trade contractor
and equipment requirements.  Notify Architect of any discrepancies between requirements and
drawings.
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3.06 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity  walls at 24 inches  on center horizontally on top of through-wall
flashing above shelf angles and lintels and at bottom of walls .
1. Install weeps directly on flashing; ensure that flashing surface beneath weep vents is

completely clear of bed joint mortar.

3.07 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended by
manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.08 REINFORCEMENT AND ANCHORAGE - GENERAL and CAVITY WALL MASONRY 

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal joint
reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below openings.
 Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Lap joint reinforcement ends minimum 6 inches.

E. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 24 inches horizontally and 16 inches vertically.

3.09 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry veneer at
maximum 25 inches on center vertically and 32 inches on center horizontally.  Provide at least one
anchor for each 2.67 sq. ft of wall area.  Adjust horizontal and vertical spacings as required to meet
this criteria.  Place additional anchors at perimeter of openings and ends of panels, so maximum
spacing of anchors is 12 inches on center.

3.10 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 6 inches, minimum, into adjacent

masonry or turn up flashing ends at least 1 inch, minimum, to form watertight pan at
nonmasonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:
1. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over backing or

per manufacturer’s directions.
2. Anchor vertical leg of flashing into backing with a termination bar and sealant.
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3. Apply cap bead of sealant on top edge of termination bar.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

D. Support flexible flashings across gaps and openings.

E. Hold back  rubberized asphalt flashings 1 inch (min.) from exterior face of masonry. Install drip
edge under rubberized asphalt flashings and adhere flashings to drip edge. Install joint sealant at
underside of drip edge to prevent moisture migration under flashing.

3.11 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.

B. Run continuous horizontal bond beam reinforcing through control joints unless noted otherwise on
drawings.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

D. Size control joint in accordance with Section 07 92 00 for sealant performance.

E. Form expansion joint as detailed on drawings.

F. Provide control and expansion joints as indicated on the drawings and at the following locations:
1. Changes in wall height.
2. Changes in wall thickness.
3. Changes in material types.
4. Changes in environmental exposure.
5. Above movement joints in foundations and floors.
6. Below movement joints in roofs and floors.
7. Near one or both sides of door and window openings.
8. At offsets and setbacks.
9. At a maximum horizontal spacing of 25 feet.

3.12 BUILT-IN WORK

A. As work progresses, install built-in metal door frames, glazed frames, anchor bolts, and plates and
other items to be built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid with
grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

E. Coordinate with trade contractors for elements and openings in walls (plumbing, electrical,
ductwork, etc.).

3.13 TOLERANCES

A. Maximum Variation from Alignment of Columns:  1/4 inch.

B. Maximum Variation From Unit to Adjacent Unit:  1/32 inch.
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C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.14 CUTTING AND FITTING

A. Cut and fit for pipes, ducts, sleeves, ducts, and ducts.  Coordinate with other sections of work to
provide correct size, shape, and location.

B. Obtain Architect/Engineer approval prior to cutting or fitting masonry work not indicated or where
appearance or strength of masonry work may be impaired.

3.15 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01 40
00 - Quality Requirements.

B. Provide free access to masonry operations at project site and cooperate with the appointed firm.

3.16 CLEANING

A. Remove excess mortar, mortar smears and mortar droppings.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.17 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that are
subject to damage by construction activities.

B. Cover tops of completed walls, projections and sills with waterproof sheeting until execution of
subsequent portions of the Work provides weather protection for these elements. Extend sheeting
minimum 48 inches down both sides and hold sheeting securely in place.

C. Provide temporary support and bracing as required for stability, safety and proper performance of
erected masonry work until connections and structural elements providing permanent bracing are
fully erected and installed and have achieved full strength.

D. Prevent soil and materials from other trades from staining the face of masonry to be left exposed to
view, whether scheduled to be painted or not. Immediately remove soil and other foreign materials
that come in contact with such masonry.

END OF SECTION



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 04 72 00 -1

 SECTION 04 72 00
CAST STONE MASONRY

SECTION 04 72 00
CAST STONE MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Architectural cast stone.

B. Units indicated on drawings as "cast stone".

C. Units required are:
1. Exterior wall units, including wall caps .
2. Other items indicated on drawings.

1.02 RELATED REQUIREMENTS

A. Section 04 20 00 - Unit Masonry:  Installation of cast stone in conjunction with masonry.

B. Section 07 92 00 - Joint Sealants:  Sealing joints indicated to be left open for sealant.

1.03 REFERENCE STANDARDS

A. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement 2020.

C. ASTM A775/A775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars 2019.

D. ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire
Reinforcement 2019, with Editorial Revision (2020).

E. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete 2018a.

F. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018.

G. ASTM C150/C150M - Standard Specification for Portland Cement 2021.

H. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.

I. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019.

J. ASTM C642 - Standard Test Method for Density, Absorption, and Voids in Hardened Concrete
2021.

K. ASTM C1364 - Standard Specification for Architectural Cast Stone 2019.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Manufacturer's Qualification Data:  Documentation showing compliance with specified
requirements.

C. Product Data:  Test results of cast stone components made previously by the manufacturer.
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D. Shop Drawings:  Include elevations, dimensions, layouts, profiles, cross sections, reinforcement,
exposed faces, arrangement of joints, anchoring methods, anchors, and piece numbers.

E. Mortar Color Selection Samples.

F. Verification Samples:  Pieces of actual cast stone components not less than 6 inches square,
illustrating range of color and texture to be anticipated in components furnished for the project.

G. Source Quality Control Test Reports.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:
1. A firm with a minimum of 5 years experience producing cast stone of types required for project.
2. Current producer member of the Cast Stone Institute or the Architectural Precast Association.
3. Manufacturer's production facility currently holds a Plant Certification from the Cast Stone

Institute or the Architectural Precast Association.
4. Adequate plant capacity to furnish quality, sizes, and quantity of cast stone required without

delaying progress of the work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver cast stone components secured to shipping pallets and protected from damage and
discoloration.  Protect corners from damage.

B. Number each piece individually to match shop drawings and schedule.

C. Store cast stone components and installation materials in accordance with manufacturer's
instructions.

D. Store cast stone components on pallets with nonstaining, waterproof covers. Ventilate under
covers to prevent condensation.  Prevent contact with dirt.

E. Protect cast stone components during handling and installation to prevent chipping, cracking, or
other damage.

F. Store mortar materials where contamination can be avoided.

G. Schedule and coordinate production and delivery of cast stone components with unit masonry work
to optimize on-site inventory and to avoid delaying the work.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Architectural Cast Stone:
1. Any current producer member of the Architectural Precast Association.
2. Any current producer member of the Cast Stone Institute.

2.02 ARCHITECTURAL CAST STONE

A. Cast Stone:  Architectural concrete product manufactured to simulate appearance of natural
granite, complying with ASTM C1364.
1. Compressive Strength:  As specified in ASTM C1364; calculate strength of pieces to be field cut

at 80 percent of uncut piece.
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2. Freeze-Thaw Resistance:  Demonstrated by laboratory testing in accordance with ASTM
C1364.

3. Surface Texture:  Fine grained texture, with no bugholes, air voids, or other surface blemishes
visible from distance of 20 feet.

4. Color:  Selected by Architect/Engineer from manufacturer's full range.
5. Remove cement film from exposed surfaces before packaging for shipment.

B. Shapes:  Provide shapes indicated on drawings.
1. Variation from Any Dimension, Including Bow, Camber, and Twist:  Maximum of plus/minus 1/8

inch or length divided by 360, whichever is greater, but not more than 1/4 inch.
2. Unless otherwise indicated on drawings, provide:

a. Wash or slope of 1:12 on exterior horizontal surfaces.
b. Drips on projecting components, wherever possible.
c. Raised fillets at back of sills and at ends to be built in.

C. Reinforcement:  Provide reinforcement as required to withstand handling and structural stresses;
comply with ACI 318.
1. Pieces More than 24 inches in Any Dimension:  Provide full length two-way reinforcement of

cross-sectional area not less than 0.25 percent of unit cross-sectional area.

2.03 MATERIALS

A. Portland Cement:  ASTM C150/C150M.
1. For Mortar:  Type I or II, except Type III may be used in cold weather.

B. Coarse Aggregate:  ASTM C33/C33M, except for gradation; granite, quartz, or limestone.

C. Fine Aggregate:  ASTM C33/C33M, except for gradation; natural or manufactured sands.

D. Admixtures:  ASTM C494/C494M.

E. Water:  Potable.

F. Reinforcing Bars:  ASTM A615/A615M, Grade 40 (40,000 psi), deformed bars, epoxy coated.
1. Epoxy coated in accordance with ASTM A775/A775M.

G. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M, galvanized or ASTM A884/A884M,
epoxy coated.

H. Embedded Anchors, Dowels, and Inserts:  Type 304 stainless steel, of type and size as required
for conditions.

I. Mortar:  Portland cement-lime, ASTM C270  Type N ; do not use masonry cement.

J. Cleaner:  General-purpose cleaner designed for removing mortar and grout stains, efflorescence,
and other construction stains from new masonry surfaces without discoloring or damaging masonry
surfaces; approved for intended use by cast stone manufacturer and by cleaner manufacturer for
use on cast stone and adjacent masonry materials.

2.04 SOURCE QUALITY CONTROL

A. Test compressive strength and absorption of specimens selected at random from plant production.
1. Test in accordance with ASTM C642.
2. Select specimens at rate of 3 per 500 cubic feet, with a minimum of 3 per production week.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Examine construction to receive cast stone components.  Notify Architect/Engineer if construction
is not acceptable.

B. Do not begin installation until unacceptable conditions have been corrected.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install cast stone components in conjunction with masonry, complying with requirements of Section
04 20 00.

C. Mechanically anchor cast stone units indicated; set remainder in mortar.

D. Setting:
1. Drench cast stone components with clear, running water immediately before installation.
2. Set units in a full bed of mortar unless otherwise indicated.
3. Fill vertical joints with mortar.
4. Fill dowel holes and anchor slots completely with mortar or non-shrink grout.

3.03 TOLERANCES

A. Joints:  Make all joints 3/8 inch, except as otherwise detailed.
1. Rake mortar joints 3/4 inch for pointing.  
2. Remove excess mortar from face of stone before pointing joints.
3. Point joints with mortar in layers 3/8 inch thick and tool to a slight concave profile.
4. Leave the following joints open for sealant:

a. Head joints in top courses, including copings, parapets, cornices, sills, and steps.
b. Joints in projecting units.
c. Joints between rigidly anchored units, including soffits, panels, and column covers.
d. Joints below lugged sills and stair treads.
e. Joints below ledge and relieving angles.
f. Joints labeled "expansion joint".

B. Installation Tolerances:
1. Variation from Plumb:  Not more than 1/8 inch in 10 feet or 1/4 inch in 20 feet or more.
2. Variation from Level:  Not more than 1/8 inch in 10 feet or 1/4 inch in 20 feet, or 3/8 inch

maximum.
3. Variation in Joint Width:  Not more than 1/8 inch in 36 inches or 1/4 of nominal joint width,

whichever is less.
4. Variation in Plane Between Adjacent Surfaces (Lipping):  Not more than 1/16 inch difference

between planes of adjacent units or adjacent surfaces indicated to be flush with units.

3.04 REPAIR

A. Repair chips and other surface damage noticeable when viewed in direct daylight at 20 feet.
1. Repair with matching touch-up material provided by the manufacturer and in accordance with

manufacturer's instructions.
2. Repair methods and results subject to Architect/Engineer 's approval.
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3.05 CLEANING

A. Keep cast stone components clean as work progresses. Waiting to clean cast stone until mortar is
thoroughly set and cured is not acceptable.

3.06 PROTECTION

A. Protect completed work from damage.

B. Clean, repair, or restore damaged or mortar-splashed work to condition of new work.

END OF SECTION
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SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural steel framing members.

1.02 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION:

A. Section 03 30 00 - Cast-In-Place Concrete:  Anchor Bolts and Setting Plates.

B. Section 03 30 00 - Cast-In-Place Concrete:  Embeded Steel Items.

C. Section 04 20 00 - Unit Masonry:  Embeded Steel Items.

1.03 RELATED REQUIREMENTS

A. Section 09 91 13 - Exterior Painting :  Finishes applied to ferrous metals.

1.04 REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual 2017.

B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges 2016.

C. AISC 325-01 - LRFD Manual of Steel Construction; American Institute of Steel Construction, Inc;
2001, Third Edition.

D. AISC S303 - Code of Standard Practice for Steel Buildings and Bridges 2016.

E. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

F. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

G. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI
Tensile Strength 2021.

H. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength 2014.

I. ASTM A449 - Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated,
120/105/90 ksi Minimum Tensile Strength, General Use 2014 (Reapproved 2020).

J. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes 2021a.

K. ASTM A992/A992M - Standard Specification for Structural Steel Shapes 2020.

L. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink) 2020.

M. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions 2019.

N. ASTM F436 - Standard Specification for Hardened Steel Washers 2011.
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O. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength
2020.

P. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.

Q. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and

fasteners.
2. Connections not detailed.
3. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

1.06 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction Manual."

B. Fabricator:  Company specializing in performing the work of this section with minimum 5  years of 
documented  experience.

C. Erector:  Company specializing in performing the work of this section with minimum 5  years of 
documented  experience.

D. Welder Qualifications: Qualified within previous 12 months in accordance with AWS.

PART 2  PRODUCTS

2.01 MATERIALS

A. Steel Angles, Plates, and Channels:  ASTM A36/A36M.

B. Steel W Shapes and Tees:  ASTM A992/A992M.

C. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.

D. High-Strength Structural Bolts, Nuts, and Washers: ASTM A325 (ASTM A325M), Type 1, medium
carbon, galvanized, with matching compatible ASTM A563 or A563M nuts and ASTM F436
washers.

E. Unheaded Anchor Rods:  ASTM F1554, Grade 36, plain, with matching ASTM A563 or ASTM
A563M nuts and ASTM F436/F436M Type 1 washers.

F. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

G. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of authorities
having jurisdiction.

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.
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C. Fabricate connections for bolt, nut, and washer connectors.

D. Develop required camber for members.

E. Provide masonry anchors on all faces of steel elements adjacent to masonry construction.
1. Horizontal spacing to be 24" o.c.  Vertical spacing to be 16" o.c. unless noted otherwise.
2. Coordinate locations with architectural drawings.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC-SP2.

B. Shop prime structural steel members.  Do not prime surfaces that will be field welded .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may properly
proceed.

3.02 ERECTION

A. See Section 03 30 00 for installation of anchor rods and setting plates.

B. Erect structural steel in compliance with AISC 303.

C. Allow for erection loads, and provide sufficient temporary bracing to maintain structure in safe
condition, plumb, and in true alignment until completion of erection and installation of permanent
bracing and all final connections are complete.

D. Field weld components  indicated on shop drawings .

E. Install high-strength bolts in accordance with AISC "Specification for Structural Joints Using ASTM
A325 or A490 Bolts".

F. Do not field cut or alter structural members without approval of Architect/Engineer.

G. Weld stud shear connectors through steel deck to structural members below.

H. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

3.04 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01 40
00 - Quality Requirements.

B. Provide free access to framing operations at project site and cooperate with the appointed firm.

END OF SECTION
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SECTION 06 10 00
ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural dimension lumber framing.

B. Nonstructural dimension lumber framing.

C. Sheathing.

D. Underlayment.

E. Roof-mounted curbs.

F. Roofing cant strips.

G. Preservative treated wood materials.

H. Miscellaneous framing and sheathing.

I. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 06 20 00 - Finish Carpentry, Exterior Canopy Wood Decking.

C. Section 07 25 00 - Weather Barriers:  Water-resistive barrier over sheathing.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood
Framing 2003 (Reapproved 2017).

C. ASTM D2898 - Standard Practice for Accelerated Weathering of Fire-Retardant-Treated Wood for
Fire Testing 2010 (Reapproved 2017).

D. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels
(Plywood or Oriented Strand Board) to Wood Based Floor System Framing 2019a.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

F. AWPA U1 - Use Category System: User Specification for Treated Wood 2021.

G. PS 1 - Structural Plywood 2009 (Revised 2019).

H. PS 2 - Performance Standard for Wood Structural Panels 2018.

I. PS 20 - American Softwood Lumber Standard 2020.

J. WWPA G-5 - Western Lumber Grading Rules 2021.
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1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide technical data on wood preservative materials.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General:  Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood:  Prevent exposure to precipitation during shipping, storage, and
installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Douglas Fir-Larch, unless otherwise indicated.
2. If no species is specified, provide species graded by the agency specified; if no grading agency

is specified, provide lumber graded by grading agency meeting the specified requirements.
3. Grading Agency:  Grading agency whose rules are approved by the Board of Review, American

Lumber Standard Committee at www.alsc.org,  and who provides grading service for the
species and grade specified; provide lumber stamped with grade mark unless otherwise
indicated.

4. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  Western Wood Products Association; WWPA G-5.

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Stud Framing (2 by 2 through 2 by 6 ):
1. Species:  Hem-Fir or Spruce-Pine-Fir.
2. Grade:  No. 2.

E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Subflooring: PS 2 type, rated Sheathing.
1. Bond Classification:  Exterior.
2. Span Rating:  48.
3. Performance Category:  3/4 PERF CAT.

B. Underlayment:  APA Underlayment; plywood, Exposure 2, 1/2 inch thick.  Fully sanded faces at
resilient flooring.
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C. Roof Sheathing: PS 1, Structural I Rated Sheathing, Exterior Exposure Class, and as follows:
1. Thickness:   3/4 inch , nominal.

D. Roof Sheathing:  Oriented strand board wood structural panel; PS 2.
1. Grade: Structural 1 Sheathing.
2. Bond Classification: Exposure 1.
3. Performance Category:   3/4" PERF CAT .
4. Span Rating:  40/20.
5. Edges: Square .
6. Exposure Time: Sheathing will not delaminate or require sanding due to moisture absorption

from exposure to weather for up to 500 days.
7. Provide fastening guide on top panel surface with separate markings indicating fastener

spacing for 16 inches and 24 inches on center, respectively.

E. Wall Sheathing , For for infilling deteriorated wall sheathing :  PS 2 type.
1. Bond Classification:  Exterior.
2. Grade:  Structural I Sheathing.
3. Span Rating:  24.
4. Performance Category:   1/2 PERF CAT .
5. Edge Profile: Square edge.

F. Other Applications:
1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C Plugged or

better, Exterior grade.
2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.
3. Other Locations:  PS 1, C-D Plugged or better.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for high

humidity and preservative-treated wood locations, unfinished steel elsewhere.

B. Sill Gasket on Top of Foundation Wall:  1/4 inch thick, plate width, closed cell plastic foam from
continuous rolls.

C. Subfloor Adhesives:  Waterproof, air cure type, cartridge dispensed; adhesives designed for
subfloor applications and complying with either ASTM C557 or ASTM D3498.

D. Water-Resistive Barrier:  See Section 07 25 00.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System for
wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an ALSC-

accredited testing agency, certifying level and type of treatment in accordance with AWPA
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standards.

B. Fire Retardant Treatment:
1. Exterior Type:  AWPA U1, Category UCFB, Commodity Specification H, chemically treated and

pressure impregnated; capable of providing a maximum flame spread index of 25 when tested
in accordance with ASTM E84, with no evidence of significant combustion when test is
extended for an additional 20 minutes both before and after accelerated weathering test
performed in accordance with ASTM D2898.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and

15 percent for plywood.
b. Do not use treated wood in direct contact with the ground.

2. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low temperature
(low hygroscopic) type, chemically treated and pressure impregnated; capable of providing a
maximum flame spread index of 25 when tested in accordance with ASTM E84, with no
evidence of significant combustion when test is extended for an additional 20 minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and

15 percent for plywood.
b. Treat rough carpentry items as scheduled.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.

C. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category UC3B,
Commodity Specification A using waterborne preservative.
1. Kiln dry lumber after treatment to maximum moisture content of 15 percent.

a. Treat lumber exposed to weather.
2. Treat lumber in contact with flashing or waterproofing.
3. Treat lumber in contact with masonry or concrete.
4. Treat lumber less than 18 inches above grade.
5. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use Category UC2 and

UC3B, Commodity Specification F using waterborne preservative.
a. Kiln dry plywood after treatment to maximum moisture content of 15 percent.
b. Treat plywood in contact with roofing, flashing, or waterproofing.
c. Treat plywood in contact with masonry or concrete.
d. Treat plywood less than 18 inches above grade.

D. Restrictions:  Do not use lumber or plywood treated with chromated copper arsenate (CCA) in
exposed exterior applications subject to leaching.

PART 3  EXECUTION

3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing continuous
over top of foundation, lap ends of flashing minimum of 4 inches and seal.

B. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket cleanly to
fit tightly around protruding anchor bolts.

C. Coordinate installation of rough carpentry members specified in other sections.
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3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately after
installation sufficient to remove indoor air contaminants.

3.03 FRAMING INSTALLATION

A. Set structural members level, plumb, and true to line.  Discard pieces with defects that would lower
required strength or result in unacceptable appearance of exposed members.

B. Make provisions for temporary construction loads, and provide temporary bracing sufficient to
maintain structure in true alignment and safe condition until completion of erection and installation
of permanent bracing.

C. Install structural members full length without splices unless otherwise specifically detailed.

D. Comply with member sizes, spacing, and configurations indicated, and fastener size and spacing
indicated, but not less than required by applicable codes and AWC (WFCM) Wood Frame
Construction Manual.

E. Install horizontal spanning members with crown edge up and not less than 1-1/2 inches of bearing
at each end.

F. Construct double joist headers at floor and ceiling openings and under wall stud partitions that are
parallel to floor joists;  use metal joist hangers unless otherwise detailed.

G. Provide bridging at joists in excess of 8 feet span at mid-span.  Fit solid blocking at ends of
members.

H. Frame wall openings with two or more studs at each jamb; support headers on cripple studs.

3.04 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required by
applicable local code, to close concealed draft openings between floors and between top story and
roof/attic space; other material acceptable to authorities having jurisdiction may be used in lieu of
solid wood blocking.

C. In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless
item can be securely fastened to two or more studs or other method of support is explicitly
indicated.

D. Where ceiling-mounting is indicated, provide blocking and supplementary supports above ceiling,
unless other method of support is explicitly indicated.

E. Provide the following specific nonstructural framing and blocking:
1. Cabinets and shelf supports.
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2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Toilet accessories.
6. Wall-mounted door stops.
7. Marker and tack boards.
8. Joints of rigid wall coverings that occur between studs.

3.05 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and
roofing assembly installation.

B. Provide wood curb at each roof opening except where specifically indicated otherwise; form
corners by alternating lapping side members.

3.06 INSTALLATION OF CONSTRUCTION PANELS

A. Subflooring/Underlayment Combination:  Glue and screw to framing;  staples are not permitted.

B. Subflooring:  Glue and screw to framing; staples are not permitted.

C. Underlayment:  Secure to subflooring with nails .
1. At locations where resilient flooring will be installed, fill and sand splits, gaps, and rough areas.
2. Place building paper between floor underlayment and subflooring.

D. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with ends
staggered and over firm bearing.
1. At long edges use sheathing clips where joints occur between roof framing members.
2. At long edges provide solid edge blocking where joints occur between roof framing members.
3. Nail panels to framing;  staples are not permitted.

E. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using nails, screws, or staples.
1. Use plywood or other acceptable structural panels at building corners, for not less than 96

inches, measured horizontally.
2. Place water-resistive barrier horizontally over wall sheathing, weather lapping edges and ends.

3.07 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.

3.08 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Variation from Plane, Other than Floors:  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

3.09 CLEANING

A. Waste Disposal:  See Section 01 74 19 - Construction Waste Management and Disposal.
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B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

3.10 SCHEDULE

A. Roof Blocking:  Pressure preservative treated.

B. Blocking in Walls:  Untreated.

C. Exterior wall sill plates: Pressure preservative treated.

END OF SECTION
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SECTION 06 17 33
WOOD I-JOISTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wood I-joists for roof framing.

B. Bridging, bracing, and anchorage.

C. Framing for openings.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry: Installation requirements for miscellaneous framing.

B. Section 06 10 00 - Rough Carpentry:  Material requirements for blocking, plates, and
miscellaneous framing.

1.03 REFERENCE STANDARDS

A. ASTM D2559 - Standard Specification for Adhesives for Bonded Structural Wood Products for Use
Under Exterior Exposure Conditions 2012a (Reapproved 2018).

B. ASTM D5055 - Standard Specification for Establishing and Monitoring Structural Capacities of
Prefabricated Wood I-Joists 2019, with Editorial Revision (2020).

C. PS 1 - Structural Plywood 2009 (Revised 2019).

D. PS 2 - Performance Standard for Wood Structural Panels 2018.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's literature describing materials, dimensions, allowable spans and
spacings, bearing and anchor details, bridging and bracing requirements, and installation
instructions; identify independent inspection agency.

C. Shop Drawings:  Indicate sizes and spacing of joists, bracing and bridging, bearing stiffeners, holes
to be cut (if any), and framed openings between joists.  

D. Certificate:  Certification by joist manufacturer that products delivered are of the same design and
construction as those evaluated by the independent inspection agency.

1.05 QUALITY ASSURANCE

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

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in manufacturer's original packaging with manufacturer's name and product
identification intact and legible.

B. Protect products from damage due to weather and breakage.
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C. Protect joists from warping or other distortion by stacking in upright position, braced to resist
movement, with air circulation under coverings and around stacks.

D. Handle individual joists in the upright position.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood I-Joists:
1. Boise Cascade Company :  www.bc.com/#sle.
2. Louisiana-Pacific Corporation :  www.lpcorp.com/#sle.
3. Weyerhaeuser Company :  www.weyerhaeuser.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS

A. Wood I-Joists:  Solid lumber top and bottom flanges and oriented strand board (OSB) webs
bonded together with structural adhesive, with published span rating to meet project requirements.
1. Span Rating:  Established and monitored in accordance with ASTM D5055 by independent

inspection agency.
2. Oriented Strand Board:  Comply with PS 2.
3. Adhesive:  Tested for wet/exterior service in accordance with ASTM D2559.
4. Depth:  As indicated on drawings.
5. Fabrication Tolerances:

a. Flange Width:  Plus/minus 1/32 inch.
b. Flange Thickness:  Minus 1/16 inch.
c. Joist Depth:  Plus 0, minus 1/8 inch.

6. Marking:  Mark each piece with depth, joist spacing, and allowable span for joist spacing.
7. Provide bearing stiffeners if required by span rating or joist hanger manufacturer.

B. Wood-Based Components:
1. Wood fabricated from old growth timber is not permitted.

C. Joist Bridging:  Type, size and spacing recommended by joist manufacturer.

D. Wood Blocking, Plates, and Miscellaneous Framing:  As specified in Section 06 10 00.

E. Fasteners:  Electrogalvanized steel, type to suit application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that supports and openings are ready to receive joists.

B. Verify that field measurements are as indicated on shop drawings.

3.02 PREPARATION

A. Coordinate placement of bearing items.

3.03 ERECTION

A. Install joists in accordance with manufacturer's instructions.
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B. Set structural members level and plumb, in correct position.

C. Make provisions for erection loads and for sufficient temporary bracing to maintain structure plumb
and in true alignment until completion of erection and installation of permanent bracing.

D. Do not field cut or alter structural members without approval of Architect/Engineer.

E. Install permanent bridging and bracing.

F. Install headers and supports to frame openings required.

G. Frame openings between joists with lumber in accordance with Section 06 10 00.

H. Coordinate installation of sheathing/decking with work of this section.

3.04 TOLERANCES

A. Framing Members:  1/2 inch maximum, from true position.

END OF SECTION
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SECTION 06 20 00
FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood door frames, glazed frames.

C. Wood casings and moldings.

D. Wood soffit & ceiling items.

E. Hardware and attachment accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

B. Section 06 41 00 -   Custom Casework:  Shop fabricated custom cabinet work.

C. Section 09 93 00 - Staining and Transparent Finishing:  Staining and transparent finishing of finish
carpentry items.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata (2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.

D. NHLA G-101 - Rules for the Measurement and Inspection of Hardwood and Cypress 2019.

E. PS 1 - Structural Plywood 2009 (Revised 2019).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and
accessories.
1. Scale of Drawings:  1-1/2 inch to 1 foot, minimum.
2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

C. Samples:  Submit two samples of wood trim 12 inch long.

D. Samples:  Submit two  samples of Cap, Base, Column Shaft, and soffit , one-half full size,
illustrating one-half  finish and construction .

1.05 QUALITY ASSURANCE

A. Perform work in accordance with AWI Architectural Woodwork Quality Standards Illustrated,
Premium grade.
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B. Fabricator Qualifications:  Company specializing in fabricating the products specified in this section
with minimum five years of experience.
1. Company with at least one project within the past 5 years with value of woodwork within 20

percent of cost of woodwork for this project.
2. Single Source Responsibility:  Provide and install this work from single fabricator.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Premium Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Surface Burning Characteristics:  Provide materials having fire and smoke properties as required
by applicable code.

C. Exterior Woodwork Items:
1. Door Moldings:  Hardwood; prepare for paint finish (Main entrance doorway).
2. Soffits:  Prepare for paint finish.

D. Interior Woodwork Items:
1. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine; prepare for transparent

finish.
2. Door, Glazed Light, and Door Frames:  Clear white pine; prepare for transparent finish.
3. Window Sills:  Clear white pine; prepare for transparent finish.

2.02 LUMBER MATERIALS

A. Softwood Lumber:   Clear white pine  species, plain  sawn, maximum moisture content of 6  percent ;
with vertical grain , of quality suitable for transparent finish .

B. Exterior Soffit Lumber:  Clear white pine species, plain sawn, maximum moisture content of 6
percent; with vertical grain, of quality suitable for primed and painted finish.
1. Sizing: 1 x 6 tongue and groove. (Exterior new canopy area).

C. Hardwood Lumber: (Main Entrance Doorway - Applied 8 Panel Molding: red oak species, plain
sawn, maximum moisture content of 8 percent.

2.03 SHEET MATERIALS

A. Softwood Plywood , Not Exposed to View :  Any face species, veneer  core ; PS 1 Grade A-B , glue
type as recommended for application.

B. Softwood Plywood , Exposed to View :  Face species Clear white pine , plain sawn , veneer  core ; PS
1 Grade A-B , glue type as recommended for application.

2.04 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not containing
formaldehyde or other volatile organic compounds.

B. Adhesive for factory-fabricated units:  Manufacturer's recommended adhesive for application.
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C. Fasteners:  Of size and type to suit application; any finish in concealed locations and any finish in
exposed locations.  At exposed locations all fasteners shall be countersunk and filled with wood
putty.

D. Fasteners for Exterior Applications:   Hot-dipped galvanized steel complying with ASTM
A153/A153M ; length required to penetrate wood substrate 1-1/2  inch  minimum.

2.05 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Lumber for Shimming and Blocking:  Softwood lumber of pine or poplar species.

C. Primer:  Alkyd primer sealer.

D. Wood Filler:  Solvent base, tinted to match surface finish color.

2.06 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  Provide
trim for scribing and site cutting.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and ready
to receive this work.

C. See Section 06 10 00 for installation of recessed wood blocking.

3.02 INSTALLATION

A. Install custom fabrications in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS)
requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use
additional overlay trim to conceal larger gaps.

3.03 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.

B. Site Finishing:  See Section 09 93 00.

C. Before installation, prime paint surfaces of items or assemblies to be in contact with cementitious
materials.

3.04 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.
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B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 06 41 00
  CUSTOM CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.

B. Hardware.

C. Preparation for installing utilities.

1.02 RELATED REQUIREMENTS

A. Section 09 93 00 - Staining and Transparent Finishing:  Field finishing of cabinet exterior.

B. Section 12 36 00 - Countertops.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard 2016.

B. ANSI A208.2 - Medium Density Fiberboard (MDF) for Interior Applications 2016.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata (2016).

D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.

E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood 2016.

F. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting not less than one week before starting
work of this section; require attendance by all affected installers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles and elevations, assembly methods,
fastening methods, jointing details, and accessories, hardware locations and schedule of finishes.
1. Scale of Drawings:  1-1/2 inch to 1 foot, minimum.
2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

C. Product Data:  Provide data for hardware accessories.

D. Samples:  Submit actual sample items of proposed pulls, hinges, shelf standards, and locksets,
demonstrating hardware design, quality, and finish.

E. Fabricator's Qualifications Statement.

1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this section
with minimum five years of documented experience.
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1. Company with at least one project in the past 5 years with value of woodwork within 20 percent
of cost of woodwork for this Project.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Reject and return to fabricator units that are missing hardware components.

B. Protect units from moisture damage.

1.08 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions in
building spaces at same levels planned for occupancy.

PART 2  PRODUCTS

2.01 CABINETS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.
1. Wood Veneer Faced Cabinets:  (Location: Kitchenette ADA sink base modifications).

a. Wood Color:  (ST-1): Field stained and finished skirt, side and diagonal panels to match
existing cabinet color.

b. Exposed Surfaces:   HPVA HP-1 Grade A , Cherry , plain sliced , book-matched .
c. Semi-Exposed Surfaces:   HPVA HP-1 Grade B , Cherry , plain sliced , random-matched .

2. Plastic Laminate Faced Cabinets:  (Location: Public toilet rooms).  Custom grade, unless
another grade is specified.

B. Plastic Laminate Cabinets at Public toilets:
1. Laminate Color: (PL-A):  Wilsonart: Stickley Oak; 17003K-57-Aligned Texture.
2. Finish - Exposed Exterior Surfaces:  Decorative laminate.
3. Finish - Exposed Interior Surfaces:  Decorative laminate.
4. Finish - Semi-Exposed Surfaces:  Decorative laminate
5. Finish - Concealed Surfaces:  Manufacturer's option.
6. Door and Drawer Front Edge Profiles:  Radius edge with thick applied band.
7. Door and Drawer Front Retention Profiles:  Removable stop.
8. Casework Construction Type:  Type A - Frameless.
9. Interface Style for Cabinet and Door:  Style 1 - Overlay; flush overlay.
10.Grained Face Layout for Cabinet and Door Fronts:  Flush panel.

a. Premium Grade:
1) Provide vertical run and match for doors, drawer fronts and false fronts within each

cabinet unit.
2) Provide well-matched doors, drawer fronts and false fronts across multiple cabinet faces

in one elevation.
3) Cathedral Grain:  Point grain crown up and run in the same direction for entire project.

11.Cabinet Design Series:  As indicated on drawings.
12.Adjustable Shelf Loading:  40 psf.

a. Deflection:  L/144.
13.Casework Integrity:  Comply with Acceptance Level requirements of AWI/AWMAC/WI (AWS)

Appendix A for the following tests.
a. Structural Integrity Test - Base Cabinet.
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b. Concentrated Load Test - Base Cabinet.
c. Torsion Test - Base Cabinet.
d. Structural Integrity Test - Wall Cabinet.
e. Door Durability Test.
f. Door Impact Test.
g. Door Hinge Test.
h. Drawer Bottom Impact Test.
i. Drawer Support Test.
j. Drawer and Door Pull Test.
k. Drawer Rolling Load Test.
l. Shelf Load Test.

14.Drawer Side Construction:  Doweled, Dowel Screwed, Biscuit Splined or Lock Jointed and
Nailed.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

B. Hardwood Edgebanding:  Use solid hardwood edgebanding matching species, color, grain, and
grade for exposed portions of cabinetry.

2.03 PANEL MATERIALS

A. Veneer Faced Plywood Finish (ADA Kicthenette Sink Panels):  HPVA HP-1; graded in accordance
with AWI/AWMAC Architectural Woodwork Quality Standards Illustrated, core of particleboard,
medium density fiberboard, or engineered combination of core materials listed; type of glue
recommended for specific application; thickness as required; face veneer as follows:
1. Exposed Surfaces: Grade AA , Cherry , plain sliced , slip-matched .
2. Semi-Exposed Surfaces: Grade A , Cherry , rotary cut , random-matched .

B. Particleboard:  ANSI A208.1; Grade M-3 medium density or any Grade high density industrial type
as specified in AWI/AWMAC/WI (AWS), composed of wood chips bonded with interior grade
adhesive under heat and pressure; sanded faces; thickness as specified under AWI/AWMAC/WI
(AWS) Section 10.4.7 for each component type; use for components indicated on drawings.
1. Density:  40 lb/cu ft (minimum for low end of range).
2. Screw Holding:

a. Face:  225 lb (minimum).
b. Edge:  202 lb (minimum).

C. Medium Density Fiberboard (MDF):  ANSI A208.2; type as specified in AWI/AWMAC/WI (AWS);
composed of cellulosic fibers pressure bonded with moisture resistant adhesive to suit application;
sanded faces; thicknesses as specified under AWI/AWMAC/WI (AWS) Section 10.4.7 for each
component type.
1. Use for cabinet and countertop components, including cabinet backs (1/2" min.) and drawer

bottoms (1/2" min.), unless another material is indicated on drawings.
2. Use as core for decorative laminate-faced panels unless otherwise indicated.

D. Hardwood Edgebanding: Use solid hardwood edgebanding matching species, color, grain, and
grade for exposed portions of cabinetry.
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2.04 LAMINATE MATERIALS

A. Manufacturers:
1. Wilsonart LLC:  www.wilsonart.com.
2. Substitutions:   Not permitted .

B. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.

C. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications.

D. Provide specific types as indicated.
1. Horizontal Surfaces:  HGS, 0.048 inch nominal thickness, through color, color as selected,

finish as indicated.
2. Vertical Surfaces:  VGS, 0.028 inch nominal thickness, through color, color as selected, finish

as indicated.
3. Cabinet Liner:  CLS, 0.020 inch nominal thickness, through color, finish as indicated.
4. Laminate Backer: BKL, nominal thickness to match that of opposing face sheet, undecorated;

for application to concealed backside of panels faced with high pressure decorative laminate.

2.05 COUNTERTOPS

A. Countertops:  See Section 12 36 00.

2.06 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Plastic Edgebanding:  Extruded 3mm PVC or ABS, flat shaped; smooth finish; bonded to edge of
component; of width to match component thickness. Provide "flexible" PVC material for curved
component edges.
1. Manufacturers:

a. Charter Industries:  www.charterindustries.com.
b. EdgeCo, Inc.:  www.edgecoinc.com.
c. Frama-Tech, Inc.:  www.framatech.net.
d. Teknaform:  www.teknaform.com.

2. Color:  Custom, to match selected laminate materials colors and patterns.
3. Use at exposed edges of shelves, cabinet doors, and cabinet drawers.

C. Fasteners:  Size and type to suit application.

D. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized or
chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in exposed
locations.

E. Concealed Joint Fasteners:  Threaded steel.

2.07 HARDWARE

A. Countertop Supports:
1. Material:  Aluminum
2. Finish/Color:   Black powdercoat .
3. Manufacturers:
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a. Rakks/Rangine Corporation; Countertop Supports:  www.rakks.com/#sle
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Piano Hinges:
1. Nickel plated steel; 0.030 inch thickness; 1½ inch open width; length to suit application.
2. Use for hinged panels at accessible sink locations , and other locations indicated on drawings .

2.08 FIELD FINISHING MATERIALS

A. Finishing:  Field finished, see Section 09 93 00.

2.09 FABRICATION

A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit
passage through building openings.

B. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than one
piece for any single length.

C. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for cutting.
 Provide matching trim for scribing and site cutting.

D. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel
arises.  
1. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
2. Cap exposed plastic laminate finish edges with plastic trim.

E. Matching Wood Grain: Comply with requirements of quality standard for specified Grade and as
follows:
1. Provide balance matched panels at each elevation .

F. Provide cutouts for fixtures and fittings.  Verify locations of cutouts from on-site dimensions.  Prime
paint cut edges.

G. Shop glaze glass materials using Interior Dry method; see Section 08 80 00.

H. Hardware: Install hardware components in fabricator's shop. Carpenter installation of cabinet
hardware components in field is not permitted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.

3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for
grade indicated.

B. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.

C. Use fixture attachments in concealed locations for wall mounted components.
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D. Use concealed joint fasteners to align and secure adjoining cabinet units.

E. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.  Do not
use additional overlay trim for this purpose.

F. Secure cabinets to floor or wall using appropriate angles and anchorages.

G. Countersink anchorage devices at exposed locations.  Conceal with solid wood plugs of species to
match surrounding wood; finish flush with surrounding surfaces.

3.03 ADJUSTING

A. Test installed work for rigidity and ability to support loads.

B. Adjust moving or operating parts to function smoothly and correctly. Clean sawdust from drawer
slides. Re-grease slides after removing sawdust.

C. Repair damaged and defective casework to eliminate defects functionally and visually. Where not
possible to repair properly, replace casework.

3.04 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

B. Remove sawdust, leftover materials and other debris from within cabinets and drawers.

END OF SECTION
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SECTION 07 01 50.19
PREPARATION FOR RE-ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Replacement of existing roofing system in preparation for entire new roofing system.

B. Removal of existing flashing and counterflashings.

C. Temporary roofing protection.

1.02 RELATED REQUIREMENTS

A. Section 07 31 13 - Asphalt Shingles.

B. Section 07 53 00 - Elastomeric Membrane Roofing.

C. Section 07 62 00 - Sheet Metal Flashing and Trim:  Replacement of flashing and counterflashings.

1.03 PRICE AND PAYMENT PROCEDURES

A. Repair Existing Roof Wood Decking:
1. Include in the Base Bid for Bid B: 384 SF of 5/8 inch thick exterior grade plywoodwood decking

replacement.
2. Scope: Includes replacing decking with new material of same thickness.

1.04 REFERENCE STANDARDS

A. ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board 2012, with Editorial
Revision (2019).

B. ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and
Waterproofing 2015a (Reapproved 2021).

C. ASTM D312/D312M - Standard Specification for Asphalt Used in Roofing 2016a.

D. ASTM D4601/D4601M - Standard Specification for Asphalt-Coated Glass Fiber Base Sheet Used
in Roofing 2004 (Reapproved 2020).

E. PS 1 - Structural Plywood 2009 (Revised 2019).

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with affected mechanical and electrical work associated with roof penetrations.

B. Preinstallation Meeting:  Convene one week before starting work of this section.
1. Attendees:

a. Architect/Engineer.
b. Contractor.
c. Owner.
d. Installer.

C. Schedule work to coincide with commencement of installation of new roofing system.
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1.06 QUALITY ASSURANCE

A. Materials Removal Company Qualifications:  Company specializing in performing work of type
specified with at least three years of documented experience.
1. Comply with removal and disposal regulations of local authorities having jurisdiction (AHJ).

B. Installer Qualifications:  Company specializing in performing work of the type specified and with at
least three years of documented experience.
1. When same installer as new roofing system, comply with related requirements of section

indicated for new roofing system.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

1.08 FIELD CONDITIONS

A. Existing Roofing System:  Built-up asphalt and Asphalt Shingle roofing.

B. Do not remove existing roofing membrane when weather conditions threaten the integrity of
building contents or intended continued occupancy.

C. Maintain continuous temporary protection prior to and during installation of new roofing system.

PART 2  PRODUCTS

2.01 COMPONENTS

A. Refer to following sections for additional information on components relating to this work:
1. Replacement and removal of existing roofing system in preparation for entire new roofing

system , refer to Section 07 31 13 & 07 53 00 .
2. Remove existing flashing and counterflashings in preparation for replacement of these materials

as part of this work, see Section 07 62 00 for material requirements.

2.02 MATERIALS

A. Patching Materials:  Provide necessary materials in accordance with requirements of existing
roofing system.

B. Temporary Roofing Protection Materials:
1. Contractor's responsibility to select appropriate materials for temporary protection of roofing

areas as determined necessary for this work.

2.03 ACCESSORIES

A. Fasteners:  Type and size as required and compatible with existing and new roofing system to
resist local wind uplift.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing roof surface has been cleared of materials being removed from existing roofing
system and ready for next phase of work as required.
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3.02 PREPARATION

A. Sweep roof surface clean of loose matter.

B. Remove loose refuse and dispose of properly off-site.

3.03 MATERIAL REMOVAL

A. Remove only existing roofing materials that can be replaced with new materials the same day.

B. Remove metal counter flashings.

C. Scrape roofing gravel from membrane surface .

D. Remove  roofing membrane, perimeter base flashings, flashings around roof protrusions, pitch pans
and pockets .

E. Remove vapor retarder, sheathing paper, and underlay.

F. Repair existing wood deck surface to provide smooth working surface for new roof system.

3.04 INSTALLATION

A. Coordinate scope of this work with requirements for installation of new roofing system, see Section
07 31 13 & 07 53 00  for additional requirements.

3.05 PROTECTION

A. Provide temporary protective sheeting over uncovered deck surfaces.

B. Turn sheeting up and over parapets and curbing.  Retain sheeting in position with temporary
fasteners.

C. Provide for surface drainage from sheeting to existing drainage facilities.

D. Do not permit traffic over unprotected or repaired deck surface.

END OF SECTION
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SECTION 07 25 00
WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air Barriers:  Materials to stop passage of air and water through exterior walls, joints between
exterior walls and roof, and joints around frames of openings in exterior walls.

1.02 RELATED REQUIREMENTS

A. Section 07 46 46 - Fiber Cement Siding: Water-resistive barrier under fiber-cement siding.

B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Metal flashings installed in conjunction with
weather barriers.

C. Section 07 92 00 - Joint Sealants:  Sealing building expansion joints.

1.03 DEFINITIONS

A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

B. Air Barrier:  Air tight barrier made of material that is relatively air impermeable but water vapor
permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent
surfaces.  Note:  For the purposes of this specification, vapor impermeable air barriers are
classified as vapor retarders.

1.04 REFERENCE STANDARDS

A. AATCC Test Method 127 - Test Method for Water Resistance: Hydrostatic Pressure 2018, with
Editorial Revision (2019).

B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2021.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

D. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2021.

E. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials 2021a.

F. ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers 2016, with Editorial Revision
(2019).

G. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components 2019.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on material characteristics.
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C. Shop Drawings:  Provide drawings of special joint conditions.

D. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage and
handling criteria.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before, during
and after installation.

PART 2  PRODUCTS

2.01 WEATHER BARRIER ASSEMBLIES

A. Air Barrier:
1. On outside surface of sheathing of exterior walls use air barrier sheet, mechanically fastened

type, including manufacturer's recommended seam tape at all exposed joints.

2.02 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)
1. Air Permeance:  0.004 cfm/sq ft, maximum, when tested in accordance with ASTM E2178.
2. Water Vapor Permeance:  5 perms, minimum, when tested in accordance with ASTM E96/E96M

Procedure A (Desiccant Method) at 73.4 degrees F.
3. Water Penetration Resistance:  Withstand a water head of 21 inches, minimum, for minimum of

5 hours, when tested in accordance with AATCC Test Method 127.
4. Ultraviolet (UV) and Weathering Resistance:  Approved in writing by manufacturer for up to 180

days of weather exposure.
5. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed index

of 50 or less, when tested in accordance with ASTM E84.
6. Complies with NFPA 285 wall assembly requirements.
7. Water Resistance:  Comply with applicable water-resistive requirements of ICC-ES AC38.
8. Seam and Perimeter Tape:  Polyethylene self adhering type, mesh reinforced, 2 inches wide,

compatible with sheet material; unless otherwise specified.
9. Manufacturers:

a. DuPont Building Innovations; Tyvek Commercial Wrap with StraightFlash, Tyvek Wrap
Caps, and Tyvek Tape:  www.dupont.com.

b. National Shelter Products, Inc; Dryline LP with Dryline 300 flashing tape, wrap caps and
tape for field laps:  www.drylinewrap.com.

c. Substitutions:  Not permitted.

2.03 ACCESSORIES

A. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except slip
resistance requirement is waived if not installed on a roof.
1. Composition:  Butyl rubber sheet laminated to elasticized polyethylene sheet.
2. Thickness:  30 mil, 0.030 inch, nominal; exception from ASTM D1970/D1970M.
3. Manufacturers:

a. DuPont Building Innovations; StraightFlash:  www.dupont.com.
b. National Shelter Products, Inc; Dryline 300 Flashing Tape: www.drylinewrap.com.
c. Substitutions:  Not permitted.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's
instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.

B. Air Barriers:  Install continuous air tight barrier over surfaces indicated, with sealed seams and with
sealed joints to adjacent surfaces.

C. Mechanically Fastened Sheets - On Exterior:
1. Install sheets shingle-fashion to shed water, with seams generally horizontal.
2. Overlap seams as recommended by manufacturer but at least 6 inches.
3. Overlap at outside and inside corners as recommended by manufacturer but at least 12 inches.
4. Attach to framed construction with fasteners extending through sheathing into framing. Space

fasteners at 12 to 18 inches on center along each framing member supporting sheathing.
5. For applications specified to be air tight, seal seams, laps, penetrations, tears, and cuts with

self-adhesive tape; use only large-headed, gasketed fasteners recommended by the
manufacturer.

6. Where stud framing rests on concrete or masonry, extend lower edge of sheet at least 1 inches
below bottom of framing and seal to foundation with sealant.

7. Install water-resistive barrier over jamb flashings.
8. Install air barrier and vapor retarder underneath the jamb flashings.
9. Install head flashings under weather barrier.
10.At openings to be filled with frames having nailing flanges, wrap excess sheet into opening; at

head, seal sheet over flange and flashing.

D. Openings and Penetrations in Exterior Weather Barriers:
1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches onto

weather barrier and at least 6 inches up jambs; mechanically fasten stretched edges.
2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges using a

continuous bead of sealant compressed by flange and cover flanges with sealing tape at least 4
inches wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to each side of opening
framing, using flashing at least 9 inches wide, covering entire depth of framing.

4. At head of openings, install flashing under weather barrier extending at least 2 inches beyond
face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing, using
joint sealant over backer rod.
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6. Service and Other Penetrations:  Form flashing around penetrating item and seal to weather
barrier surface.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Coordination of ABAA Tests and Inspections:
1. Provide testing and inspection required by ABAA QAP.
2. Notify ABAA in writing of schedule for air barrier work, and allow adequate time for testing and

inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.

C. Do not cover installed weather barriers until required inspections have been completed.

D. Obtain approval of installation procedures by the weather barrier manufacturer based on a mock-
up installed in place, prior to proceeding with remainder of installation.

E. Take digital photographs of each portion of the installation prior to covering up.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 07 31 13
ASPHALT SHINGLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Asphalt shingle roofing.

B. Flexible sheet membranes for eave protection, underlayment, and valley protection.

C. Associated metal flashings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Roof sheathing.

B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Edge, rake, gutter apron, copings, gravel stops
and cap flashings.

C. Section 07 71 23 - Manufactured Gutters and Downspouts.

1.03 REFERENCE STANDARDS

A. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing
and Waterproofing 2017.

B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2021.

C. ASTM D3161/D3161M - Standard Test Method for Wind-Resistance of Steep Slope Roofing
Products (Fan-Induced Method) 2020.

D. ASTM D3462/D3462M - Standard Specification for Asphalt Shingles Made From Glass Felt and
Surfaced with Mineral Granules 2019.

E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007
(Reapproved 2018).

F. ASTM E108 - Standard Test Methods for Fire Tests of Roof Coverings 2020a.

G. ASTM F1667 - Standard Specification for Driven Fasteners: Nails, Spikes, and Staples 2021.

H. NRCA (RM) - The NRCA Roofing Manual 2022.

I. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

J. UL (DIR) - Online Certifications Directory Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating material characteristics.

C. Samples:  Submit two samples of each shingle color indicating color range and finish
texture/pattern ; for color selection.

D. Manufacturer's Installation Instructions:  Indicate installation criteria and procedures.
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E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Shingles:  40 sq ft of each type and color.

1.05 QUALITY ASSURANCE

A. Products are Required to Comply with Fire Resistance Criteria:  UL (DIR) listed and labeled.

1.06 MOCK-UP

A. Provide mock-up of 100 sq ft , including underlayment .

B. Locate where directed.

C. Mock-up may remain as part of the Work.

1.07 FIELD CONDITIONS

A. Do not install shingles or eave protection membrane when surface temperatures are below 45
degrees F.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

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

C. Provide fifteen year  manufacturer's warranty for coverage against black streaks caused by algae.

D. Provide five year manufacturer's warranty for wind damage.

E. Provide manufacturer's standard Lifetime shingle warranty for shingle products.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Algae Resistant Asphalt Shingles:
1. GAF ; Timberline HDZ :  www.gaf.com/#sle. (Basis of Design Product).
2. Certainteed Corporation; Product Landmark (AR):  www.certainteed.com.
3. Owens Corning Corp ; Duration :  www.owenscorning.com/#sle.
4. Substitutions:   Not permitted .

2.02 ASPHALT SHINGLES

A. Asphalt Shingles:  Asphalt-coated glass felt, mineral granule surfaced, complying with ASTM
D3462/D3462M.
1. Fire Resistance:  Class A, complying with ASTM E108.
2. Wind Resistance:  Class A, when tested in accordance with ASTM D3161/D3161M.
3. Warranted Wind Speed:  Not greater than 90 mph .
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4. Algae Resistant.
5. Weight:  235 lb/100 sq ft.
6. Self-sealing type.
7. Style:   Laminated overlay .
8. Color:   As selected from Manufacturer's complete color line .

2.03 SHEET MATERIALS

A. Eave Protection Membrane:  Self-adhering polymer-modified asphalt sheet complying with ASTM
D1970/D1970M; 40 mil  total thickness; with strippable treated release paper and mineral granule 
top surface.

B. Underlayment:  Asphalt-saturated organic roofing felt, unperforated, complying with ASTM
D226/D226M , Type II ("No.30") .

2.04 ACCESSORIES

A. Roofing Nails:  Standard round wire shingle type, galvanized steel, stainless steel, aluminum
roofing nails, or copper roofing nails, minimum 3/8 inch head diameter, 12 gauge, 0.109 inch nail
shank diameter, 1-1/2 inch long and complying with ASTM F1667.

B. Plastic Cement:  ASTM D4586/D4586M, asphalt roof cement.

C. Plastic Strip Vents: Manufacturer: Cor-A-Vent Inc.; Product S-400 Strip Vent.  1" x 1.5" x 4'
sections.  Color: White.  10 sq. in NFVA per lineal foot. Self cleaning.

2.05 METAL FLASHINGS

A. Metal Flashings:  Manufacturer: Quality Edge; www.qualityedge.com.  Provide sheet metal eave
edge, gable edge, dormer flashing, and gutter apron .
1. Form flashings to profiles indicated on drawings .

a. Pre-notched Drip and Gable Edge shall be Quality Edge; 1" T-Style Aluminum; TruFIT .016
inch, Q800 TuffTech finish; Model 1.0TTPGAL.

b. Gutter apron: Quality Edge: 1.5" Gutter Apron: TruPerformanceAluminum Gutter Apron .016
inch, Q800 TuffTech finish; Model: TP016.

c. Baby Tin Step Flashing: Quality Edge: Step Flashing: TruPerformanceAluminum .016 inch,
Q800 TuffTech finish; 6 inch horizontal and vertical legs.

2. Form sections square and accurate to profile, in maximum possible lengths, free from distortion
or defects detrimental to appearance or performance.

3. Hem exposed edges of flashings minimum 1/4 inch on underside.
4. Coat concealed surfaces of flashings with bituminous paint.

B. Aluminum Sheet Metal:  Prefinished aluminum, 0.019 inch minimum thickness; PVC coating, color
as selected from manufacturers complete color line..

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.

B. Verify that roof deck is of sufficient thickness to accept fasteners.
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C. Verify that roof penetrations and plumbing stacks are in place and flashed to deck surface.

D. Verify roof openings are correctly framed.

E. Verify deck surfaces are dry, free of ridges, warps, or voids.

3.02 PREPARATION

A. Seal roof deck joints wider than 1/16 inch as recommended by shingle manufacturer.

B. At areas where eave protection membrane is to be adhered to substrate, fill knot holes and surface
cracks with latex filler.

C. Broom clean deck surfaces before installing underlayment or eave protection.

D. Install eave edge  flashings tight with fascia boards, weather lap joints 2 inches  and seal with plastic
cement, and secure flange with nails spaced 12 inches  on center.

3.03 INSTALLATION - EAVE PROTECTION MEMBRANE

A. Install eave protection membrane from eave edge to minimum 4 ft  up-slope 2 feet beyond interior
face of exterior wall.

B. Install eave protection membrane in accordance with manufacturer's instructions and NRCA (RM)
applicable requirements.

3.04 INSTALLATION - UNDERLAYMENT

A. Underlayment At Roof Slopes Up to 4:12:  Install two layers of underlayment over area not
protected by eave protection, with ends and edges weather lapped minimum 4 inches, stagger end
laps of each consecutive layer, and nail in place.

B. Underlayment At Roof Slopes Greater Than 4:12:  Install underlayment perpendicular to slope of
roof, with ends and edges weather lapped minimum 4 inches, stagger end laps of each
consecutive layer, nail in place, and weather lap minimum 4 inches over eave protection.

C. Weather lap and seal watertight with plastic cement any items projecting through or mounted on
roof.

3.05 INSTALLATION - VALLEY PROTECTION

A. Install one ply of flexible flashing , minimum 18 inches  wide, centered over valleys.

B. Install flexible flashing in accordance with manufacturer's instructions and NRCA (RM) applicable
requirements.

C. Weather lap joints minimum 2 inches.

D. Nail in place minimum 18 inches on center, 1 inch from edges.

3.06 INSTALLATION - METAL FLASHING AND ACCESSORIES

A. Install flashings in accordance with manufacturer's instructions and NRCA (RM) applicable
requirements.

B. Weather lap joints minimum 2 inches and seal weather tight with plastic cement.
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C. Secure in place with nails at 12 inches  on center, and conceal fastenings.

D. Items Projecting Through or Mounted on Roofing:  Flash and seal weather tight with plastic
cement.

3.07 INSTALLATION - SHINGLES

A. Install shingles in accordance with manufacturer's instructions manufacturer's instructions and
NRCA (RM) applicable requirements.
1. Fasten individual shingles using two nails per shingle, or as required by manufacturer and local

building code, whichever is greater.
2. Fasten strip shingles using four nails per strip, or as required by manufacturer and local building

code, whichever is greater.

B. Place shingles in straight coursing pattern with 5 inch weather exposure to produce double
thickness over full roof area, and provide double course of shingles at eaves.

C. Project first course of shingles 3/4 inch beyond fascia boards.

D. Extend shingles 1/2 inch beyond face of gable edge fascia boards.

E. Extend shingles on one slope across valley and fasten, trim shingles from other slope 2 inches
from valley center line to achieve closed cut valley, and concealing valley protection.

F. Cap hips and ridges  with individual shingles, maintaining 5 inch  weather exposure.  Place to avoid
exposed nails.  Install ridge shingles to continuous ridge vents.

G. After installation, place one daub of plastic cement, 1-inch diameter under each individual shingle
tab exposed to weather, to prevent lifting.

H. Coordinate installation of roof mounted components or work projecting through roof with weather
tight placement of counterflashings.

I. Complete installation to provide weather tight service.

3.08 PROTECTION

A. Do not permit traffic over finished roof surface.

END OF SECTION
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FIBER-CEMENT SIDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wood-fiber cement siding and trim.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Siding substrate.

B. Section 07 25 00 - Weather Barriers:  Weather barrier under siding.

C. Section 07 92 00 - Joint Sealants:  Sealing joints between siding and adjacent construction and
fixtures.

D. Section 09 91 13 - Exterior Painting:  Field painting.

1.03 REFERENCE STANDARDS

A. ASTM C1186 - Standard Specification for Flat Fiber-Cement Sheets 2008 (Reapproved 2016).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Manufacturer's requirements for related materials to be installed by others.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods, including nail patterns.

C. Warranty:  Submit copy of manufacturer’s warranty, made out in Owner’s name, showing that it has
been registered with manufacturer.

1.05 QUALITY ASSURANCE

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products under waterproof cover and elevated above grade, on a flat surface.

PART 2  PRODUCTS

2.01 SIDING

A. Vertical Panel Siding & Vertical Battens: Vertically oriented panels made of cement and cellulose
fiber formed under high pressure with integral surface texture, complying with ASTM C1186 Type A
Grade II; with machined edges, for nail attachment and applied battens at 24 inches on center.
1. Texture:  Simulated cedar grain.
2. Length (Height):  96 inches, nominal.
3. Width:  48 inches.
4. Thickness:  5/16 inch, nominal.
5. Finish:  Factory applied topcoat.
6. Color: Basis of Design: James Hardie: Mountain Sage (Color FC1).
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7. Warranty:  50 year limited; transferable.
8. Panel Siding Manufacturers:

a. CertainTeed Corporation :  www.certainteed.com.
b. James Hardie Building Products, Inc:  www.jameshardie.com/#sle.
c. Nichiha USA, Inc:  www.nichiha.com/#sle.
d. Substitutions:  Not permitted.

B. Soffit Panels:  Perforated & solid panels made of cement and cellulose fiber formed under high
pressure with integral surface texture, complying with ASTM C1186 Type A Grade II; with
machined edges, for nail attachment.
1. Texture:  Simulated cedar grain.
2. Length:  96 inches, nominal.
3. Width:  24 inches per vented or solid section x soffit width.
4. Thickness:  5/16 inch, nominal.
5. Finish:  Factory applied topcoat.
6. Color: Basis of Design: James Hardie; Timber Bark (Color FC2)
7. Manufacturer:  Same as siding.
8. Venting:  Factory drilled holes.

2.02 ACCESSORIES

A. Casings, battens, jamb extensions and trim:  3/4 board - textured finish.   Color:  Basis of Design:
James Hardie, Color: Timber Bark. (Color FC2).

B. Fasteners:  Galvanized or corrosion resistant; length as required to penetrate minimum 1-1/4 inch.

C. Fiber Cement Siding & Trim Metal Flashing:  Prefinished Aluminum coil stock; fabricated to profiles
indicated on the drawings.
1. Manufacturer: Quality Edge Building Products; www.qualityedge.com.
2. Product: NoMar Q800 TuffTech Finish.
3. Color:  As selected form Manufacturer's complete color line.
4. Substitutions: Not permitted.

D. Joint Sealants: As specified in Section 07 92 00.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrate and clean and repair existing plywoodsheathing as required to eliminate
conditions that would be detrimental to proper installation.

B. Verify that weather barrier has been installed over substrate completely and correctly.

C. Do not begin until unacceptable conditions have been corrected.

D. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of
unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Install sheet metal flashing:
1. Above door and window trim and casings.
2. Above horizontal trim in field of siding.
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3. Above siding to masonry watercourse sill transitions
4. At other locations as indicated on the drawings.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and recommendations.
1. Read warranty and comply with all terms necessary to maintain warranty coverage.
2. Install in accordance with conditions stated in model code evaluation report applicable to

location of project.
3. Use standard trim installation details or custom trim details as indicated on drawings.
4. Touch up all field cut edges before installing.
5. Pre-drill nail holes if necessary to prevent breakage.

B. Over Wood and Wood-Composite Sheathing:  Fasten siding through sheathing into studs.

C. Allow space for thermal movement between both ends of siding panels that butt against trim; seal
joint between panel and trim with specified sealant.

D. Joints in Vertical Siding:  Install pre-finished Z-flashing in horizontal joints between successive
courses of vertical siding.

E. Do not install siding less than 6 inches from surface of ground nor closer than 1 inch to roofs,
patios, porches, and other surfaces where water may collect.

F. Exterior Soffit Vents:  Install according to manufacturer's written instructions and in locations
indicated on drawings.  Provide vent area continuous .

G. After installation, seal all joints except lap joints of lap siding.  Seal around all penetrations.  Paint
all exposed cut edges.

H. Finish Painting:  Specified in Section 09 91 13.

3.04 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Elastomeric roofing membrane, adhered conventional application.

B. Insulation, flat and tapered.

C. Vapor retarder.

D. Flashings.

E. Roofing cant strips and stack boots .

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood nailers, curbs and sheathing.

B. Section 06 10 00 - Rough Carpentry:  Wood cant strips.

C. Section 07 62 00 - Sheet Metal Flashing and Trim :  Flashings  and counterflasings .

1.03 REFERENCE STANDARDS

A. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing 2017.

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

C. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and
Thermoplastic Elastomers 2000 (Reapproved 2020).

D. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact 2020.

E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2021.

F. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-
Sloped Opaque Surfaces 2011 (Reapproved 2019).

G. FM (AG) - FM Approval Guide current edition.

H. FM DS 1-28 - Wind Design 2016.

I. NRCA (WM) - The NRCA Waterproofing Manual 2005.

J. FM DS 1-29 - Property Loss Prevention Data Sheet - Roof Deck Securement and Above-Deck
Roof Components, February 2007 edition.

K. UL (DIR) - Online Certifications Directory Current Edition.

L. UL (FRD) - Fire Resistance Directory Current Edition.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of associated counterflashings installed under other sections.

B. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of this
section; require attendance by all affected installers; review preparation and installation procedures
and coordination and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements - Administrative Requirements, for submittal
procedures.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation, vapor
retarder, and fasteners.

C. Shop Drawings:  Indicate joint or termination detail conditions, conditions of interface with other
materials, setting plan for tapered insulation, mechanical fastener layout, and paver layout.

D. Calculations:  Demonstrating compliance with specified area-weighted overall R-Value for
insulation setting plan.

E. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions, special
procedures, and perimeter conditions requiring special attention.

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

G. Manufacturer's Field Reports:  Indicate procedures followed, ambient temperatures, humidity, wind
velocity during application, and supplementary instructions given.

H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum ten years ofdocumented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum
ten yearsdocumented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels
intact.

B. Store products in weather protected environment, clear of ground and moisture.

C. Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane when ambient temperature is below 40 degrees F or above 95
degrees F.
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C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is expected
or occurring.

D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a two year period after Date of Substantial Completion.

C. Provide manufacturer's extended fifteen (15) year "total roof system" material and labor warranty to
cover failure to prevent penetration of water. Include entire roof system, from top of roof decking to
top of roofing membrane, including associated metal flashings and counterflashings.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. EPDM Membrane Materials:
1. Carlisle Roofing Systems, Inc; Sure-Seal EPDM:  www.carlisle-syntec.com.
2. Firestone Building Products, LLC; Black EPDM:  www.firestonebpco.com.
3. Versico, a division of  Carlisle Construction Materials Inc; VersiGard EPDM:

 www.versico.com/sle.
4. Substitutions:  Not permitted.

B. Insulation:
1. Same manufacturer as Membrane Materials  for inclusion in total system warranty.

C. Elastomeric Membrane Roofing:  One ply membrane, fully adhered , over vapor retarder and
insulation .

D. Roofing Assembly Requirements:
1. Roof Covering External Fire Resistance Classification:  UL (DIR) certified Class A.
2. Factory Mutual Classification:  Class 1 and windstorm resistance of 1-90, in accordance with

FM DS 1-28.
3. Securement of Roofing Components: As prescribed in FM DS 1-29.
4. Insulation Thermal Value (R), nominal: R-30 Min.; provide total insulation thickness to achieve

the specified R-Value as an area-weighted average across the entire roof surface, considering
the areas of tapered insulation.

E. Acceptable Insulation Types- Constant Thickness Application:  
1. Minimum 2 layers of polyisocyanurate board.

F. Acceptable Insulation Types- Tapered Application:  
1. Tapered polyisocyanurate board.

2.02 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane:  Ethylene-propylene-diene-terpolymer (EPDM); non-reinforced; complying with
minimum properties of ASTM D4637/D4637M.
1. Thickness:   0.060 inch (60 mil).
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2. Sheet Width: 200 inch, minimum; factory-fabricate into largest sheets possible.
3. Color:  Black.
4. Tensile Strength:  1,300 psi, measured in accordance with ASTM D412.
5. Ultimate Elongation:  300 percent, measured in accordance with ASTM D412.
6. Hardness:  65 +/-10, measured in accordance with ASTM D2240, using Type A durometer.
7. Tear Strength:  150 lbf/inch, measured in accordance with ASTM D624.
8. Water Vapor Permeability:  2.0 perm inch, measured in accordance with ASTM E96/E96M.
9. Brittleness Temperature:  -49 degrees F, measured in accordance with ASTM D746.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Vapor Retarder:  40 mil composite complying with requirements of fire rating classification;
compatible with roofing and insulation materials.
1. Self-adhesive type.
2. Vapor permeability:  Not more than 0.015 perms, measured in accordance with ASTM D1970.
3. Products:

a. VapAir Seal 725TR manufactured by Carlisle.
b. V-Force Vapor Barrier Membrane manufactured by Firestone.

D. Flexible Flashing Material: Same material as membrane.

2.03 INSULATION

A. Polyisocyanurate Board Insulation:  Rigid cellular foam, complying with ASTM C1289, Type II,
Class 1, cellulose felt or glass fiber mat both faces; Grade 2 and with the following characteristics:
1. Compressive Strength: 20 psi
2. Board Size:  48 by 96 inches (fully adhered application).
3. Board Thickness:  Base Insulation: (2) Layers; 2.5" thick over 3 inches thick layer; Total 5.5

inches thick. (Tapered boards are in addition to the base insulation thickness).
4. Maximum Board Thickness:  3 inches per layer.
5. Tapered Board:  Slope as indicated; minimum thickness 1/2 inch; fabricate of fewest layers

possible.
6. Long-Term Thermal Resistance:  R-value of 5.7 (min.) per inch thickness.
7. Board Edges:  Square.

2.04 ACCESSORIES

A. Roofing Expansion Joint Flashing:  Same material as membrane.

B. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

C. Insulation Adhesive:  (Wood deck application):  Low-rise polyurethane foam type; approved by
insulation manufacturer.

D. Membrane Adhesive:  As recommended by membrane manufacturer.

E. Surface Conditioner for Adhesives:  Compatible with membrane and adhesives.

F. Thinners and Cleaners:  As recommended by adhesive manufacturer, compatible with membrane.

G. Insulation Adhesive:  As recommended by insulation manufacturer.

H. Sealants:  As recommended by membrane manufacturer.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly sloped
and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips are in
place.

3.02 WOOD DECK PREPARATION

A. Verify flatness and tightness of joints of wood decking.  Fill knot holes with latex filler.

B. Confirm dry deck by moisture meter with 12 percent moisture maximum.

3.03 VAPOR RETARDER AND INSULATION - UNDER MEMBRANE

A. Apply vapor retarder to deck surface with adhesive in accordance with manufacturer's instructions.
1. Extend vapor retarder under perimeter blocking, past deck edge, up backside face of parapets

and under new parapet top blocking.
2. Extend vapor retarder up outside faces of roof curbs to level of top of new insulation and seal

top edge of vapor retarder to faces of roof curbs.
3. Seal vapor retarder to roof drain bodies and other roof deck penetrations.

B. Attachment of Insulation:
1. Embed first layer of insulation in full bed of adhesive in accordance with roofing and insulation

manufacturers' instructions.
2. Adhesive fasten each subsequent layer of insulation to deck in accordance with roofing

manufacturer's instructions and FM (AG) Factory Mutual requirements.

C. Lay subsequent layers of insulation with joints staggered minimum 6 inch from joints of preceding
layer.

D. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

E. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to perimeter
blocking and around penetrations through roof.

F. Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.

G. Do not apply more insulation than can be covered with membrane in same day.

3.04 MEMBRANE APPLICATION

A. Apply elastomeric membrane roofing system in accordance with manufacturer's recommendations
and NRCA (WM) applicable requirements.

B. Roll out membrane, free from wrinkles or tears.  Place sheet into place without stretching.
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C. Shingle joints on sloped substrate in direction of drainage.

D. Fully Adhered Application:  Apply adhesive to substrate.  Fully embed membrane in adhesive
except in areas directly over or within 3 inches of expansion joints.  Fully adhere one roll before
proceeding to adjacent rolls.

E. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

F. At intersections with vertical surfaces:
1. Secure flexible flashing attachment strip to nailing strips at 4 inches on center.
2. Extend membrane over flexible flashing and nailing strips and up a minimum of 12 inches onto

vertical surfaces. Continue membrane past tops of parapets and lip membrane over tops of
parapets so that membrane extends a minimum of 1 inch down past bottom of roof blocking on
exterior faces of parapets.

3. Fully adhere membrane to flexible flashing nailing strips.
4. Install in accordance with NRCA Detail Plate TS-1.

G. At gravel stops and roof edge flashings, extend membrane under gravel stop and onto the outside
face of the wall, then strip in gravel stop or roof edge flashing with flexible flashing.
1. Install in accordance with NRCA Detail Plate TS-3 or TS-3A.

H. Coordinate installation of associated counterflashings installed under other sections.

3.05 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field quality control and
inspection.

B. Require site attendance of roofing  material manufacturer at mobilization and upon completion of
the Work.

3.06 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove bituminous markings from finished surfaces.

C. In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and conform to their documented instructions.

D. Repair or replace defaced or damaged finishes caused by work of this section.

3.07 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable materials.

END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, exterior penetrations, and other
items indicated in Schedule.

B. Sealants for joints within sheet metal fabrications.

C. Precast concrete splash pads.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood nailers for sheet metal work.

B. Section 07 31 13 - Asphalt Shingles:  Metal flashings associated with shingle roofing.

C. Section 07 71 23 - Manufactured Gutters and Downspouts.

D. Section 07 92 00 - Joint Sealants:  Sealing non-lap joints between sheet metal fabrications and
adjacent construction.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2020.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric)
2014.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007
(Reapproved 2018).

F. CDA A4050 - Copper in Architecture - Handbook current edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Manufacturer's standard limited warranty on painted finishes.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and standard
details, except as otherwise indicated.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope metal
sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a two year period after Date of Substantial Completion.

C. Provide manufacturer's standard twenty (20) year limited finish warranty against cracking, crazing,
chipping, peeling, excessive chalking and excessive fading/color change.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sheet Metal Flashing and Trim Manufacturers:
1. ATAS International, Inc.; www.atas.com.
2. Petersen Aluminum Corporation:  www.pac-clad.com.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SHEET MATERIALS

A. Pre-Finished Aluminum:  ASTM B209 (ASTM B209M); 20 gage, (0.032 inch) thick unless
scheduled otherwise; plain finish shop pre-coated with PVDF coating.
1. Color:  As selected by Architect/Engineer from manufacturer's full colors.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Fabricate cleats of same material as sheet, minimum 3 inches wide, interlocking with sheet.

C. Form pieces in longest possible lengths.

D. Hem exposed edges on underside 1/2 inch; miter and seam corners.

E. Form material with flat lock seams, except where otherwise indicated; at moving joints, use sealed
lapped, bayonet-type or interlocking hooked seams.

F. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

G. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

H. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake edges.

2.04 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Primer:  Zinc chromate type.

C. Protective Backing Paint:  Zinc molybdate alkyd.
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D. Concealed Sealants:  Non-curing butyl sealant.

E. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

F. Plastic Cement:  ASTM D4586/D4586M, Type I.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets in
place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film thickness
of 15 mil.

3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

B. Apply plastic cement compound between metal flashings and felt flashings.

C. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

D. Seal metal joints watertight.

3.04 SCHEDULE

A. Fascia and Cornices:
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.032 inch.
3. Finish:  PVDF coating.

B. Coping, Cap, Parapet, Sill and Ledge Flashings:
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.040 inch.
3. Finish:  PVDF coating.

C. Counterflashings at Roofing Terminations (over roofing base flashings):
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.040 inch.
3. Finish:  PVDF coating.
4. Provide unitized inside and outside corners.

D. Cleats: Continuous; provide 6" o.c. fasteners of type appropriate for substrates:

END OF SECTION
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SECTION 07 71 23
MANUFACTURED GUTTERS AND DOWNSPOUTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pre-finished aluminum gutters and downspouts.

B. PVC splash pads.

C. Gutter guards.

1.02 RELATED REQUIREMENTS

A. Section 07 31 13 - Asphalt Shingles

B. Section 07 62 00 - Sheet Metal Flashing and Trim.

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric)
2014.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Comply with applicable code for size and method of rain water discharge.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on prefabricated components.

C. Shop Drawings:  Indicate locations, configurations, jointing methods, fastening methods, locations,
and installation details.

D. Samples:  Submit two samples, 12 inch long illustrating component design, finish, color, and
configuration.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope to drain.

B. Prevent contact with materials  that could cause discoloration, staining, or damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Gutters and Downspouts:
1. Quality Edge; www.qualityedge.com.
2. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 MATERIALS

A. Pre-Finished Aluminum Sheet:  ASTM B209 (ASTM B209M) ; 0.032 inch  thick for extruded,
seamless Ogee profile gutters and 0.024 inch thick for ribbed downspouts.
1. Finish:  Plain, shop pre-coated with PVDF (polyvinylidene fluoride) coating.
2. Color:  As selected from manufacturer's standard colors.

2.03 COMPONENTS

A. Gutters:  Profile as indicated. Style K - OGEE; size 6 inch.

B. Downspouts:  Ribbed Rectangular profile. Size 3 inches x 4 inches.

C. Anchors and Supports:  Profiled to suit gutters and downspouts.
1. Anchoring Devices:  In accordance with SMACNA requirements.
2. Gutter Supports:  Concealed Brackets.
3. Downspout Supports:  Concealed Brackets.

D. Fasteners:  Galvanized steel , with soft neoprene washers.

2.04 ACCESSORIES

A. Gutter Guards:
1. Manufacturer: LeafFilter, Inc.; www.leaffilter.com.

a. Product: uPvc Frame with stainless steel micromesh suitable for asphalt shingle roofs.
2. Substitutions: Not permitted.
3. Color: As selected from manufacturers complete color range to match selected gutter color.

B. Splash Pads:  Polyvinyl Chloride (PVC); size; 24 inch, Black color with landscape spike.
1. Manufacturer: Amerimax Home Products (Home Depot) or approved equal.
2. Locations: Provide at all downspout discharge points.

2.05 FABRICATION

A. Form gutters and downspouts of profiles and size indicated.

B. Fabricate with required connection pieces.

C. Form sections square, true, and accurate in size, in maximum possible lengths, free of distortion or
defects detrimental to appearance or performance.  Allow for expansion at joints.

D. Hem exposed edges of metal.

E. Fabricate gutter and downspout accessories; seal watertight.

2.06 FINISHES

A. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2604; multiple coat, thermally
cured fluoropolymer finish system; color as indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.
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B. Verify that surfaces are ready to receive work.

3.02 PREPARATION

A. Paint concealed metal surfaces and surfaces in contact with dissimilar metals with protective
backing paint to a minimum dry film thickness of 15 mil.

3.03 INSTALLATION

A. Install gutters, downspouts, and leaf filter accessories in accordance with manufacturer's
instructions.

B. Sheet Metal: Join lengths with formed seams sealed watertight.  Flash and seal gutters to
downspouts and accessories.

C. Slope gutters 1/16 inch per foot 0.5 percent minimum.

D. Set splash pads under all downspout discharge points.  Secure in place with spike .

END OF SECTION



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 07 84 00 -1

 SECTION 07 84 00
FIRESTOPPING

SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

C. Smoke-stopping of all penetrations of and joints in horizontal and vertical assemblies designed to
resist the passage of smoke and hot gasses, whether indicated on drawings or not, and other
openings indicated.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials 2020.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a
(Reapproved 2017).

C. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi 2015, with Editorial Revision (2021).

D. ITS (DIR) - Directory of Listed Products current edition.

E. FM 4991 - Firestop Contractors 2013.

F. FM (AG) - FM Approval Guide current edition.

G. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).

H. UL 1479 - Standard for Fire Tests of Penetration Firestops Current Edition, Including All Revisions.

I. UL (FRD) - Fire Resistance Directory Current Edition.

1.03 DEFINITIONS

A. Assembly: Particular arrangement of materials specific to given type of construction described or
detailed in referenced documents.

B. Barriers: Time rated fire walls, smoke barrier walls, time rated ceiling/floor assemblies and
structural floors.

C. Firestopping: Methods and materials applied as a system around penetrations and in unprotected
openings to limit spread of heat, fire gasses and smoke.

D. Penetration: Opening or foreign material passing through or into barrier or structural floor such that
full thickness of rated materials is not obtained.

E. Joint:  Interruption to a fire-rated assembly occurring at interface between 1) adjacent sections of
wall, 2) intersecting  walls, 3) top of wall and ceiling, structural floor or roof deck, 4) wall and edge
of structural floor, 5) adjacent sections of structural floor.
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F. System: Specific products and applications, classified and numbered by Underwriters Laboratories,
Inc. to close specific barrier penetrations and joints.

G. Sleeve: Metal fabrication or pipe section extending through thickness of barrier and used to
permanently guard penetration.  Sleeves are described as part of penetrating system in other
sections and may or may not be required.

1.04 SYSTEM DESCRIPTION

A. Design Requirements:
1. Fire-rated construction: Maintain barrier and structural floor fire resistance ratings including

resistance to cold smoke at all penetrations, connections with other surfaces or types of
construction, at separations required to permit building movement and sound or vibration
absorption, and at other construction gaps.

2. Smoke barrier construction: Maintain barrier and structural floor resistance to cold smoke at all
penetrations, connections with other surfaces and types of construction and at all separations
required to permit building movement and sound or vibration absorption, and at other
construction gaps.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly, and
firestopping test or design number.
1. Provide manufacturer's qualified engineering judgements for non-standard applicaitons.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Sustainable Design Submittal:  Submit VOC content documentation for nonpreformed materials.

E. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

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

G. Manufacturer's qualification statement.

H. Installer's qualification statement.

1.06 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an acceptable test

report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-es.org

will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.

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

C. Installer Qualifications:  Company specializing in performing the work of this section and:
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1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of the
following requirements:

2. Verification of minimum three years documented experience installing work of this type.
3. Verification of at least five satisfactorily completed projects of comparable size and type.
4. Licensed by local authorities having jurisdiction (AHJ).

1.07 MOCK-UP

A. Install one firestopping assembly representative of each fire rating design required on project.
1. Where one design may be used for different penetrating items or in different wall constructions,

install one assembly for each different combination.
2. Where firestopping is intended to fill a linear opening, install minimum of 1 linear ft.

B. Obtain approval of authorities having jurisdiction (AHJ) before proceeding.

C. If accepted, mock-up will represent minimum standard for this work.

D. If accepted, mock-up may remain as part of this work.  Remove and replace mock-ups not
accepted.

1.08 DELIVERY, STORAGE AND HANDLING

A. Deliver products in original, unopened packaging with legible manufacturer’s identification.

B. Coordinate delivery with scheduled installation date to minimize storage time at site.

C. Store materials in a clean, dry, ventilated location. Protect materials from freezing if required by
manufacturer.

1.09 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions during
and after installation; maintain minimum temperature before, during, and for three days after
installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products:  www.3m.com/firestop.
2. A/D Fire Protection Systems Inc:  www.adfire.com.
3. Hilti, Inc:  www.us.hilti.com.
4. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com.

2.02 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Volatile Organic Compound (VOC) Content:  Provide products having VOC content lower than that
required by SCAQMD 1168.

C. Mold and Mildew Resistance:  Provide firestoppping materials with mold and mildew resistance
rating of zero(0) in accordance with ASTM G21.
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D. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of materials
as required for tested firestopping assembly.

E. Fire Ratings:  Refer to drawings for required systems and ratings.

2.03 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in

accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to fire rating of
penetrated assembly and minimum T Rating Equal to F Rating and in compliance with other
specified requirements.

B. Accepatable Manufacturers:  As listed in UL (FRD) for specific UL Design Number.

C. Fill, Void or Cavity Materials:  Conform to UL (FRD) - XHHW.

D. Firestop Devices:  Conform to  UL (FRD) - XHJI.

E. Forming Materials:  Conform to UL (FRD) - XHKU.

F. Mechanical Joint Assemblies:  Conform to UL (FRD) - XHLP.

G. Packing Material: As required by specific UL Design Number for joint system or through-
penetration firestop system.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
1. Verify barrier joints and penetrations are properly sized and in suitable condition for application

of materials.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to prevent liquid material from leakage.

3.03 INSTALLATION

A. Install materials in manner described in UL (FRD) or fire test report and in accordance with
manufacturer's instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.
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B. Patch or replace firestopping damaged by work of other sections.

END OF SECTION
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SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Self-leveling pourable joint sealants.

C. Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions:  Additional
requirements for sealants and primers.

B. Section 07 25 00 - Weather Barriers:  Sealants required in conjunction with air barriers and vapor
retarders.

C. Section 07 84 00 - Firestopping:  Firestopping sealants.

1.03 REFERENCE STANDARDS

A. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants 2018.

B. ASTM C834 - Standard Specification for Latex Sealants 2017.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

D. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants with
Accessories Used in Structural Glazing Systems 2016.

E. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.

F. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants 2018.

G. ASTM C1311 - Standard Specification for Solvent Release Sealants 2014.

H. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-
Applied Sealants 2018.

I. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant
Joints 2019 (Reapproved 2020).

J. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015
(Reapproved 2021).

K. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).

L. SWRI (VAL) - SWR Institute Validated Products Directory Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be
used, that includes the following.
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1. Physical characteristics, including movement capability, VOC content, hardness, cure time, and
color availability.

2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Substrates for which laboratory adhesion and/or compatibility testing is required.
7. Installation instructions, including precautions, limitations, and recommended backing materials

and tools.
8. Sample product warranty.
9. Certification by manufacturer indicating that product complies with specification requirements.
10.SWRI Validation:  Provide currently available sealant product validations as listed by SWRI

(VAL) for specified sealants.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each product
to be used, including physical characteristics, installation instructions, and recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color cards
showing standard colors available for selection.

E. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect/Engineer and submit at least two physical samples for verification of color of each
required sealant.

F. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of installation.

G. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.

1.05 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three years of documented experience.

C. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each combination
of sealant, substrate, backing, and accessories.
1. Adhesion Testing:  In accordance with ASTM C794.
2. Compatibility Testing:  In accordance with ASTM C1087.
3. Allow sufficient time for testing to avoid delaying the work.
4. Deliver to manufacturer sufficient samples for testing.
5. Report manufacturer's recommended corrective measures, if any, including primers or

techniques not indicated in product data submittals.
6. Testing is not required if sealant manufacturer provides data showing previous testing, not older

than 24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

D. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one sample
of each combination of sealant type and substrate, except interior acrylic latex sealants, and
include the following for each tested sample.
1. Identification of testing agency.
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2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with known
information filled out.
a. Test date.
b. Copy of test method documents.
c. Age of sealant upon date of testing.
d. Test results, modeled after the sample form in the test method document.
e. Indicate use of photographic record of test.

E. Field Adhesion Test Procedures:
1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and the

information required on the Field Quality Control Log.
4. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
5. Deliver the samples removed during destructive tests in separate sealed plastic bags, identified

with project, location, test date, and test results, to Owner.
6. If any combination of sealant type and substrate does not show evidence of minimum adhesion

or shows cohesion failure before minimum adhesion, report results to Architect/Engineer.

F. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inches long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two; then
multiply 1 inch by that percentage; if adhesion failure occurs before the "1 inch mark" is that
distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs prior to minimum elongation, take necessary
measures to correct conditions and re-test; record each modification to products or installation
procedures.

1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for installed sealants and accessories that fail to achieve  watertight
seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or slumping.
1. Dow Corning Corporation:  www.dowcorning.com/construction.
2. Hilti, Inc:  www.us.hilti.com.
3. Master Builders Solutions by BASF:  www.master-builders-solutions.basf.us/en-us.
4. Momentive Performance Materials, Inc (formerly GE Silicones):  www.momentive.com.
5. Pecora Corporation:  www.pecora.com.
6. Sika Corporation:  www.usa-sika.com.
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7. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com.
8. W.R. Meadows, Inc:  www.wrmeadows.com.

B. Self-leveling Sealants:  Pourable or self-leveling sealant that has sufficient flow to form a smooth,
level surface when applied in a horizontal joint.
1. Dayton Superior Corporation:  www.daytonsuperior.com.
2. Dow Corning Corporation:  www.dowcorning.com/construction.
3. Master Builders Solutions by BASF:  www.master-builders-solutions.basf.us/en-us.
4. Pecora Corporation:  www.pecora.com.
5. Sika Corporation:  www.usa-sika.com.
6. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com.
7. W.R. Meadows, Inc:  www.wrmeadows.com.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless

specifically indicated not to be sealed. Exterior joints to be sealed include, but are not limited to,
the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints betweeen fiber cement siding and trim.
d. Joints between different exposed materials.
e. Openings below ledge angles in masonry.
f. Lap joints in sheet metal flashing.
g. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior joints
to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Joints between countertop back and side splashes and adjacent wall constuction.
c. Joints between window sills and adjacent window and wall construction.
d. Joints between plumbing fixtures and adjacent construction.
e. Other joints indicated below.

3. Do not seal the following types of joints.
a. Intentional weep holes in masonry.
b. Weep holes in curtain wall, storefront and window systems.
c. Joints indicated to be treated with manufactured expansion joint cover or some other type of

sealing device.
d. Joints where sealant is specified to be provided by manufacturer of product to be sealed.
e. Joints where installation of sealant is specified in another section.
f. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone sealant, unless otherwise indicated.
1. Lap Joints in Sheet Metal Fabrications:  Butyl rubber, non-curing.
2. Lap Joints between Manufactured Metal Panels:  Butyl rubber, non-curing.
3. Control and Expansion Joints in Concrete Paving:  Self-leveling polyurethane "traffic-grade"

sealant.
4. Fiber cement siding and trim: Use color matched, non-staining silicone sealant.

C. Interior Joints:  Use non-sag acrylic-urethane sealant, unless otherwise indicated.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 07 92 00 -5

 SECTION 07 92 00
JOINT SEALANTS

1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.
2. Wall and Ceiling Joints in Wet Areas:  Non-sag polyurethane sealant for continuous liquid

immersion.
3. Floor Joints in Wet Areas:  Non-sag polyurethane "non-traffic-grade" sealant suitable for

continuous liquid immersion.
4. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-resistant silicone

sealant; clear.
5. Narrow Control Joints in Interior Concrete Slabs:  Self-leveling epoxy sealant.
6. Other Floor Joints:  Self-leveling polyurethane "traffic-grade" sealant.

D. Interior Wet Areas:  Bathrooms, restrooms, and kitchens; fixtures in wet areas include plumbing
fixtures and countertops. Clear Silicone sealant.

2.03 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC) content
than indicated in SCAQMD 1168.

2.04 NONSAG JOINT SEALANTS
1. Color:  To be selected by Architect/Engineer from manufacturer's standard range.
2. Cure Type:  Single-component, neutral moisture curing.
3. Manufacturers:

a. Dow Chemical Company; DOWSIL 790 Silicone Building Sealant:  consumer.dow.com/en-
us/industry/ind-building-construction.html.

b. Sika Corporation; Sikasil WS-290:  www.usa-sika.com.
c. Sika Corporation; Sikasil 728NS:  www.usa-sika.com.
d. Tremco Commercial Sealants & Waterproofing; Spectrem 1:  www.tremcosealants.com.
e. Tremco Commercial Sealants & Waterproofing; Tremsil 200:  www.tremcosealants.com.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; single component,
mildew resistant; not expected to withstand continuous water immersion or traffic.
1. Color:   As selected by Architect to color match to adjacent surface. .

C. Polyurethane Sealant for Continuous Water Immersion:  ASTM C920, Grade NS, Uses M and A;
single or multi-component; explicitly approved by manufacturer for continuous water immersion;
suitable for traffic exposure when recessed below traffic surface.
1. Movement Capability:  Plus and minus 50 percent, minimum.
2. Manufacturers:

a. Sika Corporation; Sikaflex-2c NS:  www.usa-sika.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Acrylic-Urethane Sealant:  ASTM C920, Grade NS, Uses M and A; single component; paintable;
not expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 35 percent, minimum.
2. Color:  White.
3. Manufacturers:

a. Sherwin-Williams Company; Shermax Urethanized Elastomeric Sealant:  www.sherwin-
williams.com.

b. Top Gun, a brand of PPG Architectural Coatings; Top Gun 400:  www.ppgpaints.com.
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c. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining, non-bleeding,
non-sagging; not intended for exterior use.
1. Color:  To be selected by Architect/Engineer from manufacturer's standard range.
2. Manufacturers:

a. Pecora Corporation; AC-20 +Silicone:  www.pecora.com/#sle.

F. Non-Curing Butyl Sealant:  Solvent-based, single component, non-sag, non-skinning, non-
hardening, non-bleeding; non-vapor-permeable; intended for fully concealed applications.

2.05 SELF-LEVELING SEALANTS
1. Color:  Gray.
2. Manufacturers:

a. Sherwin-Williams Company; Stampede 2SL Polyurethane Sealant:  www.sherwin-
williams.com.

b. Sika Corporation; Sikaflex-2c SL:  www.usa-sika.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

3. Manufacturers:
a. Sika Corporation; Sikaflex-2c SL:  www.usa-sika.com.
b. W. R. MEADOWS, Inc; POURTHANE SL:  www.wrmeadows.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.06 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to, compatible
with specific sealant used, and recommended by backing and sealant manufacturers for specific
application.
1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type O - Open

Cell Polyurethane.
2. Type  for Joints Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type B - Bi-Cellular

Polyethylene.
3. Open Cell:  40 to 50 percent larger in diameter than joint width.
4. Closed Cell and Bi-Cellular:  25 to 33 percent larger in diameter than joint width.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive residue,
and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant manufacturer;
compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.
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C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect/Engineer of date and time that tests will be performed, at least seven days in

advance.
3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or take

whatever other measures are necessary to ensure adhesion; re-test in a different location; if
unable to obtain satisfactory adhesion, report to Architect/Engineer.

5. After completion of tests, remove remaining sample material and prepare joint for new sealant
installation.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in inconspicuous
area to verify that it does not stain or discolor slab.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces
and material installation instructions.

B. Perform installation in accordance with ASTM C1193.

C. Measure joint dimensions and size joint backers to achieve the following:
1. Width/depth ratio of 2:1.
2. Neck dimension no greater than 1/3 of the joint width.
3. Surface bond area on each side not less than 75 percent of joint width.

D. Install bond breaker backing tape where backer rod cannot be used.

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without getting
sealant on adjacent surfaces.

F. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.
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3.04 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints at a
time that joints have opened to their greatest width; i.e. at low temperature in thermal cycle.  Report
failures immediately and repair.

END OF SECTION
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STILE AND RAIL WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wood doors, stile and rail design; non-fire rated .

B. Panels of wood and glass .

1.02 RELATED REQUIREMENTS

A. Section 06 20 00 - Finish Carpentry:  Wood door frames.

B. Section 08 71 00 - Door Hardware.

C. Section 08 80 00 - Glazing.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition.

B. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass 2018.

C. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights 2019c.

D. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata (2016).

E. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.

F. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 1784 - Standard for Air Leakage Tests of Door Assemblies Current Edition, Including All
Revisions.

H. WDMA I.S. 6A - Interior Architectural Wood Stile and Rail Doors 2013.

I. WI (CCP) - Certified Compliance Program (CCP) Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate stile and rail core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Illustrate door opening criteria, elevations, sizes, types, swings, undercuts
required, special beveling, special blocking for hardware, and factory machining criteria .

D. Samples:  Submit two  samples of door construction, 8 by 10 inches  in size cut from top  corner of
door.

E. Samples:  Submit two  samples of door veneer, 8 by 10 inches  in size illustrating wood grain, stain
color, and sheen.
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F. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

G. Manufacturer's Installation Instructions:  Indicate special installation instructions.

H. Manufacturer's qualification statement.

I. Installer's qualification statement.

J. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE

A. Maintain one copy of specified door quality standard on site for review during installation and
finishing.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section, with not less than three years of documented experience.
1. Accredited participant in specified certification program prior to commencement of fabrication

and throughout duration of project.

C. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

D. Quality Certification:
1. Provide labels or certificates indicating that installed work complies with AWI/AWMAC/WI

(AWS) or AWMAC/WI (NAAWS) requirements for grade or grades specified.
2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance with

specified requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver, and store doors in accordance with quality standard specified.

B. Accept doors on site in manufacturer's packaging, and inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or wet
areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted sealer if
stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

C. Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, and telegraphing core construction .

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Stile and Rail (8 Panel) Wood Doors:
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1. Karona, Inc :  www.karonadoor.com.
2. Masonite Architectural; Aspiro Authentic Stile & Rail Doors:

 www.architectural.masonite.com/#sle.
3. VT Industries, Inc :  www.vtindustries.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 DOORS

A. Quality Standard:   Premium Grade , Heavy Duty  performance, in accordance with AWI/AWMAC/WI
(AWS) or AWMAC/WI (NAAWS) , unless otherwise indicated.

B. Exterior Doors:   1-3/4 inches  thick  unless otherwise indicated ; solid lumber  construction; mortise
and tenon  joints; water repellent treated. Transparent  finish  to match existing .

C. Interior Doors:   1-3/4 inches  thick  unless otherwise indicated ; solid lumber  construction; mortise
and tenon  joints. Transparent  finish  to match existing .

D. Design Style/Pattern:   as indicated on the drawings .

2.03 DOOR AND PANEL FACINGS

A. Exterior Doors:  Wood veneer, Walnut species, plain sliced, with book matched grain, for
transparent finish.

B. Interior Doors:  Wood veneer, Clear Pine  species, plain sliced , with book  matched grain, for
transparent  finish.

C. Adhesive:  Type I - Waterproof.

2.04 DOOR CONSTRUCTION

A. Vertical Exposed Edge of Stiles:  Of same species as veneer facing.

B. Fit door edge trim to edge of stiles after applying veneer facing.

C. Bond edge banding to cores.

D. Panels:   Raised, solid wood .

E. At exterior doors, provide aluminum flashing at the top and bottom rail for full thickness and width
of door.

F. Factory machine doors for finish hardware in accordance with hardware requirements and
dimensions.  Do not machine for surface hardware.

G. Factory fit doors for frame opening dimensions identified on shop drawings, with edge clearances
in accordance with specified quality standard.
1. Exception:  Doors to be field finished.

H. Glazed Openings:  Wood stops; sizes and configurations to match existing profiles.

I. Factory install glazing in doors in compliance with quality standards specified, using manufacturer's
standard elastomeric glazing sealant.
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2.05 FINISHES

A. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -
Finishing for grade specified and as follows:
1. Transparent:

a. System - 2, Lacquer, Precatalyzed .
b. Stain:  As selected by Architect/Engineerto match existing.
c. Sheen:   Semi-Gloss to match existing .

B. Factory finish doors in accordance with approved sample.

C. Seal door top edge with color sealer to match door facing.

2.06 ACCESSORIES

A. Wood Door Frames:  See Section 06 20 00.

B. Glazed Openings:
1. Heat-Strengthened and Fully Tempered Glass:  ASTM C1048. (Type FG1 - Interior Openings

as Scheduled).
2. Glazing:  Sealed insulated glazing units with 3/4 inch overall thickness, and consisting of two

1/4 inch thick panes of glass (Type SG1 - Exterior Openings as Scheduled).
3. Tint:  Clear.

C. Panel or Glass Retention Molding:  Wood of same species as door facing, molded stop applied
one-side, with mitered corners; prepared for countersink style nails.

D. Door Hardware:  See Section 08 71 00.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out of tolerance for size or
alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standards.
1. Install exterior doors in accordance with ASTM E2112.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Field-Finished Doors:  Trimming to fit is acceptable.

D. Adjust width of non-rated doors by cutting equally on both jamb edges.

E. Trim door height by cutting bottom edges to a maximum of 3/4 inch.

F. Machine cut for hardware.

G. Coordinate installation of doors with installation of frames and hardware.
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H. Coordinate installation of glazing.

3.03 TOLERANCES

A. Comply with specified quality standard for fit, clearance, and joinery tolerances.

B. Maximum Width Distortion (Cup):  1/8 inch measured with straight edge or taut string, edge to
edge, over an imaginary 36 by 84 inch surface area.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

3.05 SCHEDULE - See Drawings

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Factory fabricated metal clad wood windows.

B. Factory fabricated metal clad wood commecial entry door assemblies, including frames and
hardware.

C. Glazing.

D. Operating hardware.

E. Insect screens.

F. Wood trim for interior finishing.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Rough opening blocking.

B. Section 06 20 00 - Finish Carpentry: Interior jamb extensions and casings.

C. Section 07 25 00 - Weather Barriers:  Sealing frames to water-resistive barrier installed on adjacent
construction.

D. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.

E. Section 08 71 00 - Door Hardware: Levers, exit devices, protection plates and push/pulls.

F. Section 09 91 23 - Interior Painting:  Site finishing wood surfaces.

G. Section 09 93 00 - Staining and Transparent Finishing:  Site finishing wood surfaces.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for
Windows, Doors, and Skylights 2017.

B. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products
2021.

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures Most
Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference 2015.

E. ASTM E1332 - Standard Classification for Rating Outdoor-Indoor Sound Attenuation 2016.

F. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights 2019c.

G. ASTM D 3656 - Standard Specification for  Insect Screening and Louver Cloth Woven from Vinyl-
Coated Glass Yarns; 2007.
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H. ASTM E 547 - Water Penetration of Exterior Windows, Curtain Walls and Doors by Cyclic Static Air
Pressure Differential; 2009.

I. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata (2016).

J. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Show component dimensions.

C. Shop Drawings:  Indicate opening dimensions.

D. Manufacturer's Certificate:  Certify that products furnished meet or exceed specified requirements.

E. Grade Substantiation:  Prior to submitting shop drawings or starting fabrication, submit one of the
following showing compliance with specified grade:
1. Evidence of AAMA Certification; label or other documentation.
2. Evidence of WDMA Certification.
3. Evidence of CSA Certification.
4. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.

F. Manufacturer's qualification statement.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with at
least three years of experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect factory finished surfaces with wrapping.  Do not use adhesive papers or sprayed coatings
that bond when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.

B. Maintain this minimum temperature during and after installation of sealants.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.
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C. Manufacturer Warranty:  Provide 5-year manufacturer warranty for insulated glass units against
seal failure, interpane dusting or misting, and replacement of same. Complete forms in Owner's
name and register with manufacturer.

D. Manufacturer Warranty:  Provide 2-year manufacturer warranty against defects listed.  Complete
forms in Owner's name and register with manufacturer or warrantor.
1. Degradation of color finish.
2. Delamination or separation of finish cladding from window member.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design:
1. Marvin Windows & Doors ; Product Ultimate Collection: Double Hung G2, Ultimate Commercial

Swinging Entry Door; Aluminum-Clad Wood Windows & Doors :  www.marvin.com.

B. Aluminum Clad Wood Windows & Doors:
1. Andersen Windows Corp ; Product A-Series; Clad Wood Windows; Double Hung & Commercial

Swinging Entry Door; Aluminum-Clad Wood Windows and Doors :  www.andersenwindows.com.
2. Pella Corp ; Product Architect Series; Aluminum Clad Wood Windows & Doors; Double Hung &

Commercial Swinging Entry Doors :  www.pella.com.
3. Substitutions:  Not permitted.

2.02 WINDOWS

A. General:  Wood frames and sashes; factory fabricated and assembled.
1. Exterior Units:  Metal clad exterior unfinished for transparent wood interior finish.
2. Interior Units:  All wood construction.

B. Exterior Finish:  Metal Cladding; prefinished.

C. Interior Finish (interior side of exterior units, and both sides of interior units):   Unfinished, for
transparent finish .

D. Color:  As selected by Architect/Engineer  from manufacturer's full  range.

E. Configuration:   Double hung .

F. Glazing:  Factory glazed; wet-dry glazing method.

G. Wood Species:  Clear pine, preservative treated using treatment type suitable for required finish.

H. Frame and Sash Members:  Mortise and tenon joints.  Glue and steel pin joints to hairline fit,
weather tight.

I. Metal Cladding:  Formed aluminum, factory finished, factory fit to profile of wood members.

J. Muntins:  Grilles-between-the-glass (GBG). Configuration as indicated on drawings.

K. Transparent Finish:   Finger joints not permitted in units intended for transparent finish .

L. Weather Stop Flange:  Continuous at perimeter of unit.
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M. Clearances and Shim Spacing:  Minimum required for installation and dynamic movement of
perimeter seal.

N. Fasteners:  Concealed from view.

O. Internal Drainage of Glazing Spaces to Exterior:  Weep holes.

P. Insect Screen:  Locate on outside of windows.
1. Full window opening height.

Q. Operable Units:  Double weatherstripped.

2.03 MATCHING COMMERCIAL ENTRY DOORS - CLAD

A. Commercial Entry Doors: See drawings for locations and additional requirements.
1. Quality Standard; Grade:  Premium Grade, in accordance with AWI/AWMAC/WI (AWS) or

AWMAC/WI (NAAWS), unless noted otherwise.
2. Configuration:  As indicated on drawings.
3. Door Style:  As indicated on drawings.
4. Thickness:  1-3/4 inches, unless otherwise indicated.
5. Frame Depth:  4-9/16 inch, minimum.
6. Interior Wood Finish:   Unfinished, for transparent field finish .
7. Exterior Finish: See Drawings for finish type on each door.

a. Metal Cladding:  Formed  aluminum, factory finished, factory fit to profile of wood members.
1) Color:  As selected by Architect from manufacturer's standard colors.

8. Door Stops:  Clear preservative treated wood, finished to match frame.
9. Door Sill:  Extruded 6063-T5 aluminum, 1/2 inch low profile threshold with compressible bulb

weatherstripping and attached to frame jambs.
a. Color:  Mill finish.

10.Hinges:  Heavy duty ball bearing type, 4-1/2 inch, with non-removable pin and set screw.
a. Finish:   Oil rubbed bronze .

11.Other Door Hardware:  As specified in Section 08 71 00.

2.04 COMPONENTS

A. Glazing:  Double glazed, clear, Low-E coated, argon filled, with glass thicknesses as
recommended by manufacturer for specified wind conditions.

B. Frames:  1-3/16 inch wide x 3-1/4 inch deep profile or as indicated on the drawings; flush extruded
PVC glass stops to match cladding of screw fastened type, sloped for wash.

C. Window Sash Thickness:  1 5/8 inches.

D. Jamb Extensions:  Wood to match wood window species, factory mounted.  Depths as indicated on
drawings.

E. Sills:  Extruded aluminum, with 1/8 inch nominal thickness; sloped for positive drainage; fits under
sash and projects at least 1/2 inch beyond exterior face of wall; single piece full width of opening.

F. Insect Screens:   Extruded aluminum frame with mitered and reinforced corners; screen mesh taut
and secure to frame; secured to window with adjustable supports allowing screen removal without
use of tools.
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1. Supports:  Spring-loaded steel pins; four per screen unit.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's highest-transparency mesh.
3. Frame Finish:  Baked enamel, color to match window exterior color.

G. Operable Sash Weatherstripping:  Resilient PVC; permanently resilient, profiled to effect weather
seal.

H. Fasteners:  Stainless steel.

I. Sealant and Backing Materials:  See Section 07 92 00 of types as indicated.
1. Sealant Used Within System (Not Used for Glazing):  Appropriate for application.

J. Flashing:  Provide related flashings, with necessary anchors and attachment devices.

K. Sealant for Setting Sills, Stools, Aprons, and Sill Flashing:  Non-curing butyl type.

2.05 PERFORMANCE REQUIREMENTS

A. Comply with AAMA/WDMA/CSA 101/I.S.2/A440 requirements for the specific window type in
accordance with the following:
1. Performance Class (PC):  CW.
2. Performance Grade (PG):  30, with minimum design pressure (DP) of 30.08 psf.

B. Overall U-value, Including Glazing:  0.35, maximum, measured on the window size required for this
project.

C. Solar Heat Gain (SHGC): 0.44, measured on the window size required for this project.

D. Condensation Resistance (CR): 55

E. Visual Transmittance (VT): 0.50

2.06 HARDWARE

A. Double Hung Windows:
1. Double Hung Sash:  Counterbalances, each sash, each jamb.
2. Sash lock:  Lever handle with cam lock.
3. Sash Lift:  Manufacturer's standard. Provide two (2) per window.
4. Lock and Sash Lift Finish:  Brown finish.

B. Doors:
1. Hinges:  Manufacturer's commercial grade hinges.

a. Finish:  Oil Rubbed Bronze - Commercial Grade.
2. Thresholds (exterior units):  Extruded aluminum, ADA-compliant.

a. Finish:  Dark Bronze.
3. Weatherstripping (exterior units):  Manufacture's standard.
4. Refer to Section 08 71 00 - Door Hardware for other required hardware components including

panic devices, door operators, exterior trim, cylinders and keys.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify wall openings and adjoining water-resistive barrier materials are ready to receive wood
windows; see Section 07 25 00.
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3.02 INSTALLATION

A. Install windows in accordance with manufacturer's instructions.

B. Attach window frame and shims to perimeter opening to accommodate construction tolerances and
other irregularities.

C. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and
alignment with adjacent work.

D. Install sills and jamb extensions & casings in accordance with finish carpentry Section 06 20 00 .

E. Install operating hardware.

F. Coordinate attachment and seal of perimeter air and vapor barrier materials.

G. Provide thermal isolation where components penetrate or disrupt building insulation.  Inject
minimal-expansion foam insulation in shim spaces at perimeter of assembly to maintain continuity
of thermal barrier.
1. Install minimal-expansion foam insulation in strict accordance with minimal-expansion foam

insulation manufacturer's instructions. Only partially fill shim spaces at window perimeter, to
allow for expansion of foam without bowing frames.

2. After installation of minimal-expansion foam, and before installation of exterior wall cladding and
window trim, verify every window and door unit opens and closes fully, smoothly and correctly
without binding or sticking as a result of perimeter foam insulation installation.
a. Prior to installation of exterior wall cladding and window trim, remove window and door units

that do not operate properly; reinstall and re-insulate units until all operate fully, smoothly
and correctly.

H. Install operating hardware.

I. Finish interior surfaces with transparent  materials as specified in Section 09 91 23 .

3.03 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inch per 3 ft non-cumulative or 1/8 inch per 10 ft,
whichever is less.

3.04 ADJUSTING

A. Adjust hardware for smooth operation and secure weathertight closure.

3.05 CLEANING

A. Refer to Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

B. Remove protective material from factory finished surfaces.

C. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and wipe
surfaces clean.
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D. Remove excess glazing sealant by moderate use of mineral spirits or other solvent acceptable to
sealant manufacturer.

END OF SECTION
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SECTION 08 71 00
DOOR HARDWARE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hardware for wood doors.

B. Lock cylinders for door hardware specified in other sections.

C. Thresholds.

D. Weatherstripping, seals and door gaskets.

E. Key management system and key cabinet.

F. Fire department lock box.

1.02 RELATED REQUIREMENTS

A. Section 06 20 00 - Finish Carpentry; Wood Door Frames.

B. Section 08 52 00 - Clad Wood Windows & Doors: Hinges, thresholds and weatherstripping for
factory assembled, clad wood doors.

1.03 REFERENCE STANDARDS

A. BHMA A156.1 - American National Standard for Butts and Hinges; 2016.

B. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches; 2017.

C. BHMA A156.3 - American National Standard for Exit Devices; 2014.

D. BHMA A156.4 - American National Standard for Door Controls - Closers; 2013.

E. BHMA A156.5 - American National Standard for Cylinders and Input Devices for Locks; 2014.

F. BHMA A156.6 - American National Standard for Architectural Door Trim; 2015.

G. BHMA A156.7 - American National Standard for Template Hinge Dimensions; 2016.

H. BHMA A156.8 - American National Standard for Door Controls - Overhead Stops and Holders;
2015.

I. BHMA A156.16 - American National Standard for Auxiliary Hardware; 2018.

J. BHMA A156.18 - American National Standard for Materials and Finishes; 2016.

K. BHMA A156.21 - American National Standard for Thresholds; 2014.

L. BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal Systems
Sponsor; 2017.

M. BHMA A156.115W - American National Standard for Hardware Preparation in Wood Doors with
Wood or Steel Frames; 2006.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware will be
installed upon.

B. Furnish templates for door and frame preparation to manufacturers and fabricators of products
requiring internal reinforcement for door hardware.

C. Convey Owner's keying requirements to manufacturers.

D. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing work of
this section; require attendance by all affected installers.
1. Review with supplier, installers and related trades:  Materials, rough-in and installation

procedures, sequence of operation for each opening and coordination of related Work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly show
products to be furnished for this project. Include catalog cuts, installation details, material
descriptions, dimensions of individual components and profiles, and finishes.

C. Submittal Sequence:
1. Door hardware supplier to visit site for a keying meeting with Owner prior to submitting

schedules for review.  Coordinate keying with shop drawings submittal.
2. Submit hardware schedule at earliest possible date, so as not to delay fabrication of other work.

Note long lead items that may be of particular concern.

D. Final Hardware Schedule:  Detailed listing of each item of hardware to be installed on each door.
Use door numbering scheme as included in the Contract Documents. Identify electrically operated
items and include power requirements. Coordinate 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 SEQF.
2. Organization:  Organize the Door Hardware Schedule into door hardware sets indicating

complete designations of every item required for each door or opening.
3. Content: Schedules without the following will not be acceptable:

a. Location, type, style, function, size, fire rating, hand, and finish of each door hardware item.
b. Manufacturer of each item.
c. Cross reference of specification set number to schedule item number.
d. Cross reference manufacturer’s product numbers of each type of Hardware specified to the

specified hardware included in schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.

E. Keying Schedule:  Submit for approval of Owner.

F. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions requiring
special attention.

G. Keys:  Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
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H. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

I. Project Record Documents:  Record actual locations of concealed equipment, services, and
conduit.

1.06 QUALITY ASSURANCE

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

B. Hardware Supplier Qualifications:  Company specializing in supplying the type of products
specified in this section with at least three years documented experience.

C. Hardware Supplier Personnel:  Employ an Architectural Hardware Consultant (AHC), certified by
DHI, to prepare hardware schedules, perform Post Installation Inspection, and otherwise assist in
the work of this section.

D. Hardware Installer:  Factory-authorized personnel certified for installation of the Products of this
Section.

1.07 KEYING MEETING

A. Arrange meeting with door hardware supplier and Owner. Submit keying schedule for Architect's
review after this meeting.

B. Review with supplier, installers and related trades:  Materials, rough-in and installation procedures,
sequence of operation for each opening and coordination of related Work.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code to
match hardware schedule.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's five year warranty for door closers and three year warranty on locksets.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Allegion Brands, Ives, LCN, Schlage, Steelcraft, or Von Duprin:  www.allegion.com/us.

B. Assa Abloy Brands, Corbin Russwin, Curries, McKinney, Norton, or Sargent:
 www.assaabloydss.com.

C. DORMA USA, Inc:  www.dorma.com.

D. Hager Companies:  www.hagerco.com.

E. Hiawatha, Inc, division of Activar Construction Products Group, Inc:
 www.activarcpg.com/hiawatha.

F. Trimco Hardware:  www.trimcohardware.com.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 08 71 00 -4

 SECTION 08 71 00
DOOR HARDWARE

2.02 GENERAL REQUIREMENTS

A. Provide door hardware specified, or as required to make doors fully functional, compliant with
applicable codes, and secure to the extent indicated.

B. Provide items of a single type of the same model by the same manufacturer.

C. Provide products that comply with the following:
1. Applicable provisions of federal, state, and local codes.
2. Fire-Rated Doors:  NFPA 80.
3. Hardware on Fire-Rated Doors, Except Hinges:  Listed and classified by UL (DIR) as suitable

for the purpose specified and indicated.
4. Auxiliary Hardware:  BHMA A156.16.
5. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.

D. Function:  Lock and latch function descriptions as shown in Hardware Sets.

E. Finishes:  Provide door hardware of the same finish unless otherwise indicated.
1. Primary Finish:  Oil Rubbed Bronze: ANSI 613 (US10B).
2. Finish Definitions:  BHMA A156.18.
3. Exceptions:

a. Where base metal is specified to be different, provide finish that is an appearance equivalent
according to BHMA A156.18.

F. Fasteners:
1. Mineral Core Wood Doors:  Sex bolts.

2.03 LOCKS AND LATCHES - GENERAL

A. Locks:  Provide a lock for every door, unless specifically indicated as not requiring locking.
1. Hardware Sets indicate locking functions required for each door.
2. Trim:  Provide lever handle or pull trim on outside of all locks unless specifically stated to have

no outside trim.
3. Lock Cylinders:  Provide key access on outside of all locks unless specifically stated to have no

locking or no outside trim.

B. Lock Cylinders:  Manufacturer’s standard tumbler type, six-pin standard core.
1. Provide cams and/or tailpieces as required for locking devices required.

C. Latches:  Provide a latch for every door that is not required to lock, unless specifically indicated
"push/pull" or "not required to latch".

2.04 CYLINDERS, KEYS AND KEYING

A. Lock Cylinders:  Tumbler type core.
1. Comply with BHMA A156.5 and BHMA A156.13.
2. Manufacturer:

a. Schlage Lock Company:  www.schalge.com; Match existing.
b. Substitutions:  Not permitted.

3. Provide cams and/or tailpieces as required for locking devices required.
4. Finish:  For each opening, match finish of lockset, exit device or other hardware component into

which cylinder is inserted.
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B. Keying System:  Master keyed.
1. Key to Owner's existing Schlage building keying system.
2. Supply keys in the following quantities:

a. 4 master keys.
b. 3 keys for each keyed alike group.
c. 4 change keys for each lock.

3. Properly tag cylinders and keys to indicate their intended location and to enable Owner, with
minimum effort, to establish his key control system.

4. When providing keying information,  comply with DHI Handbook "Keying systems and
nomenclature".

2.05 BUTT HINGES

A. Comply with BHMA A156.1 and BHMA A156.7 requirements.

B. General:  Provide hinges on every swinging door.
1. Provide concealed five-knuckle, anti-friction bearing, button tip, full mortise butt hinges with

square corners and non-rising loose pins unless otherwise indicated.
2. Provide anti-friction bearing hinges at all doors having closers.
3. Provide hinges in the quantities indicated.

C. Quantity of Hinges Per Door:
1. Doors up to 60 inches High:  Two hinges.
2. Doors From 60 inches  High up to 90 inches High:  Three hinges.

D. Manufacturers - Hinges:
1. Assa Abloy Brands; McKinney:  www.assaabloydss.com.
2. Bommer Industries, Inc:  www.bommer.com.
3. Hager Companies:  www.hagerco.com.
4. Ives, an Allegion brand:  www.allegion.com/us.
5. Stanley Black & Decker:  www.stanleyblackanddecker.com.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Imported or So-Called "Economical" Hinges:  Not acceptable.

F. Material:
1. Interior Door Leafs Up To 36 Inches Wide: Wrought, standard weight (0.134 inch).
2. Vestibule Doors, Exterior Doors, and Door Leafs Over 36 Inches Wide: Solid bronze, heavy

weight (0.180 or 0.190 inch).

G. Size: Sufficient to clear trim and allow doors, otherwise free of obstruction, to open 180 degrees.
1. 4½ x 4 ½ inch: For door leafs up to 36 inches wide and 1¾ inches thick.
2. 5 x 5 inch: For door leafs over 36 inches wide and/or over 1¾ inches thick.

H. Finish:  For each opening, match finish of other hardware components.

2.06 PUSH/PULLS

A. General:
1. Provide push and pull on doors not specified to have lockset, latchset, exit device, or auxiliary

lock.
2. On solid doors, provide matching push plate and pull plate on opposite faces.
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B. Push/Pull Trim:
1. Push Plates:  6 inches by 16 inches unless otherwise indicated.  Where width of door stile

prevents use of 6 inch wide plate, provide push plate one inch less than width of stile but not
less than 4 inches wide.

2. Pulls:  1" dia. round solid stainless steel bar, 10 inches center-to-center, with concealed
mounting and 6 inch by 16 inch escutcheon plate.  At exterior entry doors provide offset pulls.
 At interior toilet rooms provide straight pulls.

3. Mount Push and Pull plates back to back.

C. Manufacturers:
1. Assa Abloy Brands, McKinney:  www.assaabloydss.com.
2. C. R. Laurence Co., Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
4. Hiawatha, Inc, division of Activar Construction Products Group, Inc:

 www.activarcpg.com/hiawatha.
5. Ives, an Allegion brand:  www.allegion.com/us.
6. Rockwood Manufacturing Company:  www.rockwood.com.
7. Trimco Hardware:  www.trimcohardware.com.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Finish:  Same as other hardware, ANSI 613 (US10B) - Oil Rubbed Bronze.

2.07 CYLINDRICAL LOCKS AND LATCHES

A. Comply with BHMA A156.2, Series 4000, Grade 1 requirements, except as noted below.

B. Locking Functions:  As defined in BHMA A156.2, and as follows:
1. Office/Entry:  F82 Grade 1, key not required to lock; oushbutton, thumbturn to lock, door

unlocks upon exit with single action operation.

C. Manufacturers:
1. Assa Abloy Brands, Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. Best Access Systems, division of Stanley Security Solutions:  www.bestaccess.com.
3. DORMA USA, Inc.:  www.dorma.com.
4. Schlage, an Allegion brand:  www.allegion.com/us.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Single Source Responsibility: Provide locksets, latchsets, electrified locksets, and trim of one
manufacturer as listed above for continuity of design and consideration of warranty.

E. Heavy Duty Cylindrical Locksets and Latchsets:
1. Mechanical Locks:

a. Model:
1) Best 9K Series.
2) Corbin Russwin CL3300 Series.
3) DORMA C800 Series.
4) Sargent 10 Line.
5) Schlage ND Series.
6) Yale 5400LN Series.

2. Function:  As scheduled in the individual hardware sets.
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3. Construction:  Comply with ICC A117.1 accessibility requirements.
a. Lock Body:  Corrosion resistant wrought steel.

1) Provide non-ferrous lock bodies and internal parts in corrosive environment areas and
wet areas.

b. Handing:  Easily field reversible without disassembly of lock body case.

F. Trim: Comply with ICC A117.1 accessibility requirements, and with BHMA A156.6 requirements for
a minimum of 1,000 inch pounds of pressure without allowing access.
1. Construction:  Cast zinc with wrought roses of heavy cold-forged material; welded thru-posts

bolted through the door and lock body.
2. Lever and Rose Style:

a. Best - 16H.
b. Dorma - LGB.
c. Sargent - BL.
d. Schlage - Rhodes.
e. Yale - Jefferson.

G. Strikes: Curved lip with proper lip length to protect trim of the frame; match function of lock; straight
strikes are acceptable for pairs of doors and deadbolt locks.

H. Finish:  BHMA 613 - Oil Rubbed Bronze (US10B)..

2.08 EXIT DEVICES

A. Comply with BHMA A156.3, Grade 1 requirements; comply with performance requirements of
NFPA 80 and NFPA 101.

B. Manufacturers:
1. DORMA USA, Inc.:  www.dorma.com.
2. Von Duprin, an Allegion brand:  www.allegion.com/us.
3. Sargent Manufacturing Company.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Single Source Responsibility: Provide exit devices and trim, including electrified items, of one
manufacturer as listed above for continuity of design and consideration of warranty.

D. Models :  Use for all doors except narrow stile doors.
1. DORMA 9000 Series - Narrowline.
2. Von Duprin 99 Series - Narrowline.
3. Sargent: 8500 Series - Narrowline.

E. Performance: Provide units rated and successfully tested as follows:
1. Rim Devices: 13,000,000 cycles.

F. Function: As listed in the individual hardware sets.
1. Keying:  Exterior key cylinder on one door leaf as specified in the Hardware Sets and Keyed

Dogging for all interior panic devices including paired (double door opening) units.

G. Construction:
1. Heavy duty, chassis mounted design, with one piece removable covers, eliminating necessity of

removing the device from the door for standard maintenance and keying requirements. Plastic
parts are not acceptable.
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2. Rail Assemblies: Solid stainless steel, aluminum, brass or bronze base material, plated, painted
or anodized to standard architectural finish specified.

3. End Caps: Heavy weight; impact resistant; of same metal and finish as the rail assemblies.
4. Handing: Furnish devices non-handed and capable of direct field conversion for all available

trim functions

H. Push Pads: Comply with NFPA 101 means of egress requirements.
1. Dogging: Keyed cylinder; to hold push pad in depressed position and latchbolt in retracted

position; provide on all exit devices except for those installed on fire rated doors.

I. Latches: Stainless steel; Pullman type; deadlocking.
1. Exterior Doors: Provide devices that exceed ANSI/BHMA pull test to 1000 lb., and have latch

with 3/4 inch throw and slide action positive deadlocking.
2. Strikes: Roller type suitable for Rim Pannic device application.  BHMA 613 - Oil Rubbed Bronze

(US10B) finish.

J. Outside Trim: Heavy duty forged brass, fastened by means of concealed welded lugs and through-
bolts from the inside.
1. Pulls: 3/4" diameter offset pull type.
2. Outside Trim Finish:  BHMA 613 - Oil Rubbed Bronze (US10B).

K. Interior Panic Device Finish:  BHMA 613 - Oil Rubbed Bronze (US10B).

L. Mullions: Provide keyed removable mullions for openings scheduled to have mullions.
1. Manufacturer:  Same as manufacturer of exit devices.
2. Finish:  Dark Bronze Sprayed Finish.
3. Roller Strikes: Provide to match exit device finish.

2.09 CLOSERS

A. Comply with BHMA A156.4, Grade 1 requirements; comply with ICC A117.1 accessibility
requirements for opening force and delayed action closing.

B. General:
1. Provide surface-mounted, door-mounted closers unless otherwise indicated.
2. Provide a door closer on all exterior doors as scheduled.
3. At outswinging exterior doors, mount closer in inside of door.
4. Provide appropriate arm assemblies, installation accessories, and special templating for each

closer so that closer body and arm are mounted on non-public side of door opening and on the
interior side of exterior openings, except where required otherwise in the hardware sets.

5. Provide inspection after installation by a factory representative to ensure proper adjustment and
operation.  File report with the architect after said visit has been made.

C. Manufacturers:
1. DORMA USA, Inc.:  www.dorma.com.
2. LCN, an Allegion brand:  www.allegion.com/us.
3. Norton - Assa Abloy.  
4. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Single Source Responsibility:  All door closers to be of one manufacturer as listed above to provide
for proper installation and servicing after installation.
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E. Models:
1. DORMA 8900 Series.
2. LCN 4040 / 4040SE.
3. Norton-Assa Abloy: 7500 Series.

F. Optional Functions:  Provide as indicated in hardware sets.

G. Materials:
1. Cylinders:  High strength cast iron, with one-piece forged steel piston.
2. Hydraulic Fluid:  Temperature stable fluid capable of withstanding temperature ranges of 120

degrees F. to -30F without requiring seasonal adjustment of closer speed to properly close the
door.

3. Arms:  Forged steel with 1-9/16" x 1/2" steel stud shoulder bolts.
4. Parallel Arms:  Forged steel with bronze bushings.
5. Covers:  Metal, with installation and adjusting information on inside of cover.

H. Sizing:  Double arm closers shall have non-sized cylinders adjustable over a range of at least 5
closing power sizes. Size closers in accordance with manufacturer's recommendations, depending
upon size of door, exposure to weather, compliance with ADA requirements for operating force and
anticipated frequency of use.

I. Operation:  Fully hydraulic, rack and pinion action with adjustable back-check to provide a
cushioning effect toward the end of the closing cycle for double-arm closers; low friction track and
roller combination for single arm closers. Provide back-check positioning valve and separate, non-
critical valves for adjusting sweep and latch speeds.

J. Finish:  BHMA-695: Dark bronze finish to match panic device.

2.10 STOPS AND HOLDERS

A. Comply with BHMA A156.8 requirements.

B. General:
1. Provide a stop for every swinging door unless a stop is scheduled in the door closer arm.
2. Provide wall stops, unless otherwise indicated.
3. If wall stops are not practical, due to configuration of room or furnishings, provide overhead

stop.
4. Locate stops in such a position that they permit maximum door swing, but do not present a

hazard or obstruction. Provide floor strikes for floor holders of proper height to engage holders
of doors.

5. Stop is not required if stop function is specified for door closer.

C. Manufacturers - Wall and Floor Stops/Holders:
1. C. R. Laurence Company, Inc:  www.crl-arch.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc, division of Activar Construction Products Group, Inc:

 www.activarcpg.com/hiawatha.
4. Ives, an Allegion brand:  www.allegion.com/us.
5. Trimco Hardware:  www.trimcohardware.com.
6. Substitutions:  See Section 01 60 00 - Product Requirements.
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D. Models:
1. Wall and Floor Stops/Holders:

a. Hager #232W, 252F.
b. Ives #WS401/402, FS441.
c. Trimco #1270.

E. Finish:  BHMA 613 - Oil Rubbed Bronze - (US10B).

2.11 GASKETING AND THRESHOLDS

A. Gaskets:  Comply with BHMA A156.22 requirements.
1. On each exterior door, provide weatherstripping gaskets, unless otherwise indicated; top, sides,

and meeting stiles and mullions of pairs.
2. On each exterior door, provide door bottom sweep, unless otherwise indicated.

B. Thermal Break Thresholds:  Comply with BHMA A156.21 requirements.
1. At each exterior door, provide a threshold unless specifically detailed otherwise in the Drawings.
2. Field cut threshold to frame for tight fit.
3. Height: Maximum 1/2" high; ADA accessible at all openings.

C. Fasteners At Exterior Locations:  Non-corroding.

D. Manufacturers - Gasketing and Thresholds:
1. Hager Companies:  www.hagerco.com.
2. National Guard Products, Inc:  www.ngpinc.com.
3. Pemko Manufacturing Co:  www.pemko.com.
4. Reese Enterprises, Inc.:  www.reeseusa.com. (Basis of Design Model: S471)
5. Zero International, Inc:  www.zerointernational.com.

E. Finish:  BHMA 613 - Oil Rubbed Bronze - (US10B); Gaskets & Dark Bronze Anodized -
Thresholds.

2.12 PROTECTION PLATES AND ARCHITECTURAL TRIM

A. Comply with BHMA A156.6 requirements.

B. Protection Plates:
1. Kickplate:  At locations as schedule in the Hardware Sets.
2. Mop Plates:  Provide on door sides facing areas with hard surface floor finishes, unless

kickplate or armor plate are specified.
3. Width:

a. Pull side: 1 inch less than door width (LDW).
b. Push (Stop) Side: 2 inches less than door width (LDW).

4. Height:
a. Kickplates: 6 inches.
b. Mop Plates: 6 inches.
c. Doors with louvers or narrow bottom rails: 1 inch less than dimension from the bottom of the

door to the bottom of the louver or lite, or to the top of the bottom rail.

C. Manufacturers:
1. Rockwood Manufacturing Company, an Assa Abloy brand:  www.rockwoodmfg.com.
2. C. R. Laurence Co., Inc:  www.crl-arch.com.
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3. Hager Companies:  www.hagerco.com.
4. Hiawatha, Inc, division of Activar Construction Products Group, Inc:

 www.activarcpg.com/hiawatha.
5. Ives, an Allegion brand:  www.allegion.com/us.
6. Rockwood Manufacturing Company:  www.rockwood.com.
7. Trimco Hardware:  www.trimcohardware.com.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Finish:  BHMA 613 - Oil Rubbed Bronze - (US10B).

2.13 FIRE DEPARTMENT LOCK BOX

A. Fire Department Lock Box:  Heavy-duty, fully recessed mounted, solid stainless-steel box with dark
brown hinged door and interior gasket seal; single drill resistant lock with dust covers.
1. Capacity:  Holds 2 keys.
2. Finish:  Manufacturer's standard Brown/Bronze door color.
3. Product:

a. Knox Company; Knox-Box Rapid Entry System:  www.knoxbox.com.
b. Substitutions:  Not permitted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work; labeled, fire-rated doors and frames are
present and properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Use templates provided by hardware item manufacturer.

C. Do not install surface mounted items until finishes applied to substrate are complete.

D. Mounting heights for hardware from finished floor to center line of hardware item. As indicated in
the following list; unless noted otherwise in Door Hardware Sets Schedule or on the drawings.
1. For Wood Doors:  Comply with DHI WDHS.3 "Recommended Locations for Architectural

Hardware for Flush Wood Doors".

E. Set exterior door thresholds with full-width bead of elastomeric sealant on each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel countersunk
screws.

F. Install key cabinet in a secure building location as directed by Owner.

G. Install fire department knox box on building exterior in location acceptable to Authority Having
Jurisdiction and Architect/Engineer.

3.03 FIELD QUALITY CONTROL

A. Post Installation Inspection:  Provide an Architectural Hardware Consultant to inspect installation
and certify that hardware and installation has been furnished and installed in accordance with
manufacturer's instructions and as specified.
1. Submit report to Architect/Engineer after inspection has been made.
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3.04 ADJUSTING

A. Adjust work under provisions of Section 01 70 00.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.05 CLEANING

A. Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per
manufacturer's instructions after final adjustments has been made. Replace items that cannot be
cleaned to manufacturer's level of finish quality at no additional cost.

3.06 PROTECTION

A. Protect finished Work under provisions of Section 01 70 00.

B. Do not permit adjacent work to damage hardware or finish.

3.07 SCHEDULE - AS INDICATED ON THE DRAWINGS

END OF SECTION
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GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass.

B. Sealed, insulated glass.

C. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 20 00 - Finish Carpentry: Glazed lites in wood door frames & sidelights.

B. Section 07 92 00 - Joint Sealants:  Sealants for other than glazing purposes.

C. Section 08 14 23 - Clad Wood Doors:  Glazed lites in doors and borrowed lites.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 <http://www.ecfr.gov> - Safety Standard for Architectural Glazing Materials; current
edition.

B. ASTM C1036 <http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM C1036> -
Standard Specification for Flat Glass; 2011.

C. ASTM C1048 <http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM C1048> -
Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass; 2012.

D. ASTM C1193 <http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM C1193> -
Standard Guide for Use of Joint Sealants; 2013.

E. ASTM E2190
<https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2190> - Standard
Specification for Insulating Glass Unit Performance and Evaluation; 2010.

F. GANA (GM) <http://www.glasswebsite.com/publications/default.asp> - GANA Glazing Manual;
2009.

G. GANA (SM) <http://www.glasswebsite.com/publications/default.asp> - GANA Sealant Manual;
2008.

H. ICC (IBC)
<https://global.ihs.com/doc_detail.cfm?&rid=Z06&mid=5280&item_s_key=00410247&item_key_dat
e=841231&origin=ICC1> - International Building Code; 2015.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals.

B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics, size
limitations, special handling or installation requirements.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 08 80 00 -2

 SECTION 08 80 00
GLAZING

C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental
characteristics, limitations, special application requirements.  Identify available colors.

D. Samples:  Submit two samples 12 x 12 inch in size  of glass units.

E. Manufacturer's Certificate:  Certify that sealed insulated glass meets or exceeds specified
requirements.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA Glazing Manual and GANA Sealant Manual for glazing
installation methods.

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

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to specified destination in manufacturer's or distributor's packaging, undamaged,
complete with installation instructions.

B. Store off ground, under cover, protected from weather and construction activities.

C. Do not expose the non-PVB side of glass to UV light.

D. Store sheets of glass vertically.  DO NOT lean.

E. Do not expose fire-rated glass materials to temperatures greater than 120 degrees or less than
minimum 40 degrees F during storage and transportation.

1.07 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F, unless manufacturer of
glazing materials specifically recommends application of his materials above a lower temperature.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.08 WARRANTY

A. Sealed Insulating Glass Units:  Provide a ten (10) year warranty to include coverage for seal
failure, interpane dusting or misting, including replacement of failed units.

PART 2  PRODUCTS

2.01 INSULATING GLASS UNITS

A. Type SG1 - Sealed Insulating Glass Units:  Tinted vision glass, double glazed.
1. Application:   All exterior glazing unless otherwise indicated .
2. Outboard Lite:  Fully tempered float glass, 1/4 inch thick, PPG Optigray.

a. Tint:  Gray.
3. Inboard Lite:  Fully tempered float glass, 1/4 inch thick, PPG Solarban 60 on Clear Low-E #3.

a. Tint:  Clear.
b. Coating:  Low-E (passive type), on #3 surface.

4. Total Thickness:  1 inch.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 08 80 00 -3

 SECTION 08 80 00
GLAZING

5. 1/2" Cavity: 90% Argon Fill.
6. Thermal Resistance (U-Value): 0.24, nominal.
7. Glazing Method:  Gasket glazing.

2.02 GLAZING UNITS

A. Type FG1 - Vision Safety Glazing:
1. Application:  All interior glazing unless otherwise indicated.
2. Material Type:  Fully tempered Float Glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch.
5. Glazing Method:  Interior dry method, tape and tape.

2.03 GLASS MATERIALS

A. Float Glass:  All glazing is to be float glass unless otherwise indicated.
1. Annealed Type:  ASTM C1036

<http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM C1036>, Type I,
transparent flat, Class 1 clear, Quality Q3 (glazing select).

2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048
<http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM C1048>.

3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements for wind load

and horizontal rialing loads design regardless of specified thickness.
5. Manufacturers:

a. AGC Flat Glass North America, Inc:  www.afgglass.com.
b. Guardian Industries Corp:  www.sunguardglass.com.
c. Pilkington North America Inc:  www.pilkington.com.
d. PPG Industries, Inc:  www.ppg.com.
e. Zeledyne:  www.versaluxglass.com.
f. Substitutions:  Refer to Section 01 60 00 - Product Requirements.

2.04 GLAZING COMPOUNDS

A. Manufacturers:
1. Bostik Inc:  www.bostik-us.com.
2. Momentive Performance Materials, Inc (formerly GE Silicones):  www.momentive.com.
3. Pecora Corporation:  www.pecora.com.
4. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
5. Substitutions:  Refer to Section 01 60 00 - Product Requirements.

2.05 GLAZING ACCESSORIES

A. Setting Blocks:   Neoprene, 80 to 90 Shore A durometer hardness; ASTM C864 Option II.  Length
of 0.1 inch for each square foot of glazing or minimum 4 inch x width of glazing rabbet space minus
1/16 inch x height to suit glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II.  Minimum
3 inch long x one half the height of the glazing stop x thickness to suit application, self adhesive on
one face.
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C. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; black color.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and ready to receive glazing.

3.02 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant.

D. Install sealants in accordance with ASTM C1193.

E. Install sealants in accordance with manufacturer's instructions.

3.03 INSTALLATION - EXTERIOR/INTERIOR DRY METHOD (GASKET GLAZING)

A. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

B. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

C. Install removable stops without displacing glazing gasket; exert pressure for full continuous
contact.

3.04 INSTALLATION - INTERIOR DRY METHOD (TAPE AND TAPE)

A. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight line.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

C. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane or unit.

D. Place glazing tape on free perimeter of glazing in same manner described above.

E. Install removable stop without displacement of tape.  Exert pressure on tape for full continuous
contact.

F. Knife trim protruding tape.

3.05 CLEANING

A. Remove glazing materials from finish surfaces.

B. Remove labels after Work is complete.

C. Clean glass and adjacent surfaces.
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3.06 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark heat
absorbing or reflective glass units.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass mirrors.
1. Tempered safety glass.

1.02 REFERENCE STANDARDS

A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

B. ASTM C1036 - Standard Specification for Flat Glass; 2016.

C. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

E. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2018.

F. GANA (GM) - GANA Glazing Manual; 2008.

G. GANA (SM) - GANA Sealant Manual; 2008.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data on Mirror Types:  Submit structural, physical and environmental characteristics, size
limitations, special handling and installation requirements.

C. Product Data on Glazing Compounds:  Submit chemical, functional, and environmental
characteristics, limitations, special application requirements, and identify available colors.

D. Manufacturer's Certificate:  Certify that mirrors, meets or exceeds specified requirements.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM) and GANA (SM) for glazing installation methods.

B. Fabricate, store, transport, receive, install, and clean mirrors in accordance with manufacturer's
recommendations.

1.05 FIELD CONDITIONS

A. Do not install mirrors when ambient temperature is less than 50 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
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B. Provide five year manufacturer warranty for reflective coating on mirrors and replacement of same.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Mirrors:
1. Binswanger Mirror/ACI Distribution:  www.binswangerglass.com.
2. Lenoir Mirror Co:  www.lenoirmirror.com.
3. Trulite Glass and Aluminum Solutions:  www.trulite.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS

A. Mirror Design Criteria:  Select materials and/or provide supports as required to limit mirror material
deflection to 1/200, or to the flexure limit of glass, with full recovery of glazing materials, whichever
is less.

B. Mirror Glass; Type MG1:  ASTM C1036, Type 1 - Transparent Flat, Class 1 - Clear, Quality - Q1
(high-quality mirrors); silvering, protective coating, and quality requirements in compliance with
ASTM C1503.
1. Type: Annealed.
2. Thickness:  1/4 inch.
3. Size:  As indicated on drawings.
4. Edges:  Square and polished.

2.03 GLAZING COMPOUNDS

A. Silicone Sealant:  ASTM C920, Type S, Grade NS, Class 25, Uses M and A; single component;
chemical or solvent curing; non-bleeding, non-staining, cured Shore A hardness of 15 to 25; clear
color.

2.04 ACCESSORIES

A. Mirror Adhesive:  Silicone pre-polymer based, chemically compatible with mirror coating and wall
substrate.
1. Manufacturers:

a. Liquid Nails, a brand of PPG Architectural Coatings:  www.liquidnails.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Channel Frame:  Extruded aluminum, 0.060 inch thickness, one piece, channel frame, 110 natural
buffed brite finish manufactured by Stylmark, Inc., 1/2 inch by 1/2 inch by 3/8 inch deep with 90
degree mitered corners.  (Installed at bottom edge of mirror only).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings for mirrored glazing are correctly sized and within tolerance.

B. Verify that surfaces of mirror frames or recesses are clean, free of obstructions, and ready for
installation of mirrors.
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3.02 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.

B. Seal porous mirror frames or recesses with substrate compatible primer or sealer.  Prime surfaces
scheduled to receive sealant.

C. Prepare installation in accordance with ASTM C1193 for solvent release sealants, and install
sealant in accordance with manufacturer's instructions.

3.03 INSTALLATION

A. Install mirrors in accordance with manufacturer's recommendations.

B. Set mirrors plumb and level, and free of optical distortion.

C. Set mirrors with edge clearance free of surrounding construction including countertops or
backsplashes.

D. Frameless Mirrors:  Position and secure edge molding and channel trim to support the weight of
the mirror.  Set mirrors in proper place with adhesive, applied in accordance with adhesive
manufacturer's instructions.

3.04 CLEANING

A. Remove labels after work is complete.

B. Clean mirrors and adjacent surfaces.

END OF SECTION
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COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. This section applies to all floors identified in the contract documents as to receive the following
types of floor coverings:
1. Resilient tile and sheet.
2. Carpet tile.
3. Thin-set ceramic tile and stone tile.

B. Removal of existing floor coverings.

C. Preparation of new and existing concrete floor slabs for installation of floor coverings.

D. Testing of concrete floor slabs for moisture and alkalinity (pH).

E. Contractor shall perform all specified remediation of concrete floor slabs.  If such remediation is
indicated by testing agency's report and is due to a condition not under Contractor's control or
could not have been predicted by examination prior to entering into the contract, a contract
modification will be issued.

F. Patching compound.

G. Remedial floor coatings.

H. Preparation of new and existing wood-based floors and subfloors for installation of new floor
coverings.

1.02 RELATED REQUIREMENTS

A. Section 01 40 00 - Quality Requirements:  Additional requirements relating to testing agencies and
testing.

1.03 REFERENCES

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021.

B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and
Gypsum Concrete 2020.

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring 2021.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride 2016a.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs
Using in situ Probes 2019a.

F. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings 2011.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed for
at least 24 hours prior to testing.

1.05 SUBMITTALS

A. Visual Observation Report:  For existing floor coverings to be removed.

B. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination of
substrate, floor covering, and adhesive to be used; showing:
1. Moisture and alkalinity (pH) limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.

C. Remedial Materials Product Data:  Manufacturer's published data on each product to be used for
remediation.
1. Manufacturer's statement of compatibility with types of flooring applied over remedial product.
2. Manufacturer's installation instructions.

D. Testing Agency's Report:
1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Submit report to Architect/Engineer.
7. Submit report not more than two business days after conclusion of testing.

E. Adhesive Bond and Compatibility Test Report.

F. Copy of RFCI (RWP).

1.06 QUALITY ASSURANCE

A. Moisture and alkalinity (pH) testing shall be performed by an independent testing agency employed
and paid by Contractor.

B. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing
specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type required, with

project Owner's project contact information.

C. Contractor's Responsibility Relating to Independent Agency Testing:
1. Provide access for and cooperate with testing agency.
2. Confirm date of start of testing at least 10 days prior to actual start.
3. Allow at least 4 business days on site for testing agency activities.
4. Achieve and maintain specified ambient conditions.
5. Notify Architect/Engineer when specified ambient conditions have been achieved and when

testing will start.
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1.07 FIELD CONDITIONS

A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at least
48 hours prior to testing, at not less than 65 degrees F or more than 85 degrees F.

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least 48
hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS

2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for conditions,
and compatible with adhesive and floor covering.  In the absence of any recommendation from
flooring manufacturer, provide a product with the following characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor, floor

covering, and floor covering adhesive, and capable of being feathered to nothing at edges.
2. Latex or polyvinyl acetate additions are permitted; gypsum content is prohibited.
3. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with

ASTM C109/C109M or ASTM C472, whichever is appropriate.

B. Alternate Flooring Adhesive:  Floor covering manufacturer's recommended product, suitable for the
moisture and pH conditions present; low-VOC.  In the absence of any recommendation from
flooring manufacturer, provide a product recommended by adhesive manufacturer as suitable for
substrate and floor covering and for conditions present.

C. Remedial Floor Coating:  Single- or multi-layer coating or coating/overlay combination intended by
its manufacturer to resist water vapor transmission to degree sufficient to meet flooring
manufacturer's emission limits, resistant to the level of alkalinity (pH) found, and suitable for
adhesion of flooring without further treatment.
1. Products:

a. ARDEX Engineered Cements; ARDEX MC ULTRA with ARDEX FEATHERFINISH:
www.ardexamericas.com/#sle.

b. Custom Building Products; TechMVC Moisture Vapor and Alkalinity Barrier:
 www.custombuildingproducts.com/#sle.

c. Floor Seal Technology, Inc; MES 100 with Floor Seal FloorCem SLU:
 www.floorseal.com/#sle.

d. Koster American Corporation; Koster VAP I 2000 with Koster SL Premium overlay:
 www.kosterusa.com/#sle.

e. LATICRETE International, Inc; LATICRETE DRYTEK Moisture Vapor Barrier with
LATICRETE DRYTEK Premium Skimcoat Patch Underlayment:  www.laticrete.com/#sle.

f. LATICRETE International, Inc; LATICRETE NXT Vapor Reduction Coating with LATICRETE
NXT Level Plus:  www.laticrete.com/#sle.

g. LATICRETE International, Inc; LATICRETE SUPERCAP Moisture Vapor Control with
LATICRETE SUPERCAP Underlayment:  www.laticrete.com/#sle.

h. Proflex Products, Inc; Moisture Barrier 25 with DPU - Deep Pour Underlayment:
 www.proflex.us/#sle.

i. ProSpec, an Oldcastle brand; Moisture Guard Max:  www.prospec.com.
j. Sika Corporation; Sikafloor Moisture Tolerance Epoxy Primer and Sikafloor Self-Leveling

Moisture Tolerant Resurfacer:  www.sikafloorusa.com/#sle.
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k. Stauf USA, LLC; ERP-270 Perma-Seal:  www.staufusa.com/#sle.
l. UZIN, a division of UFLOOR Systems Inc; UZIN PE 460 with UZIN PE 280 and UZIN NC

170 LevelStar:  www.ufloorsystems.com/#sle.

PART 3  EXECUTION

3.01 CONCRETE SLAB PREPARATION (BASE BID)

A. Follow recommendations of testing agency.

B. Perform following operations in the order indicated:
1. Existing concrete slabs (on-grade and elevated) with existing floor coverings:

a. Visual observation of existing floor covering, for adhesion, water damage, alkaline deposits,
and other defects.

b. Removal of existing floor covering.
2. Preliminary cleaning.
3. Moisture vapor emission tests; 3 tests in the first 1000 square feet and one test in each

additional 1000 square feet, unless otherwise indicated or required by flooring manufacturer.
4. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless

otherwise indicated.
5. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise

indicated.
6. Specified remediation, if required.
7. Patching, smoothing, and leveling, as required.
8. Other preparation specified.
9. Adhesive bond and compatibility test.
10.Protection.

C. Remediations:
1. Active Water Leaks or Continuing Moisture Migration to Surface of Slab:  Correct this condition

before doing any other remediation; re-test after correction.
2. Excessive Moisture Emission or Relative Humidity:  If an adhesive that is resistant to the level

of moisture present is available and acceptable to flooring manufacturer, use that adhesive for
installation of the flooring; if not, apply remedial floor coating or remedial sheet membrane over
entire suspect floor area.

3. Excessive Alkalinity (pH):  If remedial floor coating is necessary to address excessive moisture,
no additional remediation is required; if not, if an adhesive that is resistant to the level present is
available and acceptable to the flooring manufacturer, use that adhesive for installation of the
flooring; otherwise, apply a skim coat of specified patching compound over entire suspect floor
area.

3.02 REMOVAL OF EXISTING FLOOR COVERINGS (BASE BID)

A. Comply with local, State, and federal regulations and recommendations of RFCI Recommended
Work Practices for Removal of Resilient Floor Coverings, as applicable to floor covering being
removed.

B. Dispose of removed materials in accordance with local, State, and federal regulations and as
specified.
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3.03 PRELIMINARY CLEANING (BASE BID)

A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive
removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive laitance,
mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.

3.04 MOISTURE VAPOR EMISSION TESTING (BASE BID)

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements of
this section.

C. Test in accordance with ASTM F1869 and as follows.

D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test method, as
those methods do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet per 24 hours.

F. Report:  Report the information required by the test method.

3.05 INTERNAL RELATIVE HUMIDITY TESTING (BASE BID)

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements of
this section.

C. Test in accordance with ASTM F2170 Procedure A and as follows.

D. Testing with electrical impedance or resistance apparatus may not be substituted for the specified
ASTM test method, as the values determined are not comparable to the ASTM test values and do
not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if any test value exceeds 75
percent relative humidity.

F. Report:  Report the information required by the test method.

3.06 ALKALINITY TESTING (BASE BID)

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. The following procedure is the equivalent of that described in ASTM F710, repeated here for the
Contractor's convenience.

C. Use a wide range alkalinity (pH) test paper, its associated chart, and distilled or deionized water.
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D. Place several drops of water on a clean surface of concrete, forming a puddle approximately 1 inch
in diameter.  Allow the puddle to set for approximately 60 seconds, then dip the alkalinity (pH) test
paper into the water, remove it, and compare immediately to chart to determine alkalinity (pH)
reading.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test value is
over 10.

3.07 PREPARATION (BASE BID)

A. See individual floor covering section(s) for additional requirements.

B. Comply with recommendations of testing agency.

C. Comply with requirements and recommendations of floor covering manufacturer.

D. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving joints,
and other irregularities with patching compound.

E. Do not fill expansion joints, isolation joints, or other moving joints.

3.08 ADHESIVE BOND AND COMPATIBILITY TESTING (BASE BID)

A. Comply with requirements and recommendations of floor covering manufacturer.

3.09 APPLICATION OF REMEDIAL FLOOR COATING (CHANGE ORDER WORK)

A. Comply with requirements and recommendations of coating manufacturer.

3.10 PROTECTION (BASE BID)

A. Cover prepared floors with building paper or other durable covering.

END OF SECTION



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 09 21 16 -1

 SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Acoustic insulation.

B. Cementitious tile backing and underlayment board.

C. Gypsum wallboard.

D. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Building stud framing.

1.03 REFERENCE STANDARDS

A. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications for
Cementitious Backer Units 1999 (Reaffirmed 2016).

B. ANSI A108.11> ANSI A108/A118/A136.1 - American National Standard for Interior of Cementitious
Backer Units 2010 (Revised).

C. ANSI A118.9>ANSI A108/A118/A136.1 - American National Standard Specifications for Test
Methods and Specifications for Cementitious Backer Units 1999 (Reaffirmed 2010).

D. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board 2017.

E. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame
Construction and Manufactured Housing 2017.

F. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board 2020.

G. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum Veneer
Base 2019.

H. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units 2021.

I. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.

J. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior
Coatings in an Environmental Chamber 2016.

K. GA-216 - Application and Finishing of Gypsum Panel Products 2016, with Errata.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.
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1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board installation and
finishing, with minimum 5 years of experience.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

2.02 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. CertainTeed Corporation:  www.certainteed.com.
2. Georgia-Pacific Gypsum:  www.gpgypsum.com.
3. Lafarge North America Inc:  www.lafargenorthamerica.com.
4. National Gypsum Company:  www.nationalgypsum.com.
5. USG Corporation:  www.usg.com.
6. Substitutions:  Not permitted.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold resistant board is required at all locations.
3. Thickness:  

a. Ceilings:  5/8 inch.
4. Mold Resistant Paper Faced Products:

a. American Gypsum Company; M-Bloc Type X:  www.americangypsum.com/#sle.
b. Continental Building Products;  Mold Defense Type X:  www.continental-bp.com/#sle.
c. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold-Guard:  www.gpgypsum.com/#sle.
d. National Gypsum Company; Gold Bond XP Gypsum Board:  www.nationalgypsum.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Backing Board For Vertical Tiled Surfaces:  
1. Application:  Surfaces behind tile in wet and non-wet areas, including, but not limited to,

restroom walls.
2. Application:  Horizontal surfaces behind tile in wet areas including floors .
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels with

glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9 or ASTM
C1325.
a. Thickness: 1/2 inch, minimum.
b. Products:

1) Custom Building Products:  www.custombuildingproducts.com.
2) National Gypsum Company; PermaBase Cement Board:

 www.nationalgypsum.com/#sle.
3) USG Corporation:  www.usg.com.
4) Substitutions:  See Section 01 60 00 - Product Requirements.
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D. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 5/8 inch.
3. Edges: Tapered.
4. Products:

a. CertainTeed Corporation; Interior Ceiling Drywall:  www.certainteed.com/#sle.
b. Continental Building Products; Sagcheck:  www.continental-bp.com/#sle.
c. Georgia-Pacific Gypsum; ToughRock Span 24 Ceiling Board:  www.gpgypsum.com/#sle.
d. USG Corporation; 1/2 Inch Sheetrock Brand UltraLight Panels:  www.usg.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 Gypsum Wallboard ACCESSORIES

A. Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced.  Thickness:  3
inch.

B. Finishing Accessories:  ASTM C1047, galvanized steel, rolled zinc, or rigid plastic, suitable to the
application; unless noted otherwise.
1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-bead at

exposed panel edges.

C. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or rolled
zinc, unless noted otherwise.
1. Corner Beads:  Low profile, for 90 degree outside corners.

a. Products:
1) CertainTeed Corporation; No-Coat Drywall Corner:  www.certainteed.com/#sle.
2) ClarkDietrich; Strait-Flex Big-Stick:  www.clarkdietrich.com/#sle.
3) Phillips Manufacturing Co; Everlast Corner Bead:  www.phillipsmfg.com/#sle.
4) Substitutions:  See Section 01 60 00 - Product Requirements.

2. L-Trim with Tear-Away Strip:  Sized to fit 1/2 inch thick gypsum wallboard.
a. Products:

1) Phillips Manufacturing Co; gripSTIK L-Tear:  www.phillipsmfg.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

3. Expansion Joints:
a. Type:  V-shaped metal with factory-installed protective tape.
b. Products:

1) Phillips Manufacturing Co; 093 Expansion Control Joint:  www.phillipsmfg.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around electrical
and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.
1. Place one bead continuously on substrate before installation of perimeter framing members.
2. Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except where

firestopping is provided.

3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and edges
occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with requirements
of assembly listing.

D. Cementitious Backing Board:  Install over wood framing members and plywood substrate  where
indicated, in accordance with ANSI A108/A118/A136.1 and manufacturer's instructions.

E. Installation on Wood Framing:  For rated assemblies, comply with requirements of listing authority.
 For nonrated assemblies, install as follows:
1. Single-Layer Applications:  Screw attachment.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.05 JOINT TREATMENT

A. Paper Faced Gypsum Board:  Use paper joint tape, embed with setting type joint compound and
finish with drying type joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise indicated.
2. Level 3:  Walls to receive textured wall finish.
3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not accessible in

the completed construction.
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C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive
finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.
2. Taping, filling, and sanding are not required at base layer of double-layer applications.

D. Fill and finish joints and corners of cementitious backing board as recommended by manufacturer.

3.06 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet in
any direction.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for floor applications.

B. Tile for wall applications.

C. Non-ceramic trim.

1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants:  Sealing joints between tile work and adjacent construction and
fixtures.

B. Section 09 21 16 - Gypsum Board Assemblies:  Tile backer and underlayment board.

1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of Ceramic
Tile (Compendium); 2019.
1. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the

Wet-Set Method, with Portland Cement Mortar; 2017.
2. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar;
2017.

3. ANSI A108.1c - Specifications for Contractors Option:  Installation of Ceramic Tile in the Wet-
Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland
Cement Mortar Bed with Dry-Set or Latex-Portland Cement; 1999 (Reaffirmed 2016).

4. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2009 (Revised).

5. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

6. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (Reaffirmed
2010).

7. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2010).

8. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reaffirmed 2010).

9. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017.

10.ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

11.ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

12.ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2016).
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13.ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2017.

14.ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2013 (Revised).

15.ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2012 (Revised).

16.ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2010 (Reaffirmed 2016).

17.ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded,
Waterproof Membranes For Thin-Set Ceramic Tile And Dimension Stone Installation; 2014.

B. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014.

C. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set Cement
Mortar; 2012.

D. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2019.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of this
section; require attendance by affected installers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. Include
instructions for using grouts and adhesives.

C. Samples for Selection:  Manufacturer's color line sample boards/books.

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

E. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Tile:  10 square feet of each size, color, and surface finish combination.

1.06 MOCK-UP

A. Construct tile mock-up where directed by Architect, incorporating all components specified for the
location.
1. Minimum size of mock-up is 8 feet by 8 feet for floors and walls.
2. Approved mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 09 30 00 -3

 SECTION 09 30 00
TILING

1.08 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F during
installation and curing of setting materials.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Porcelain Tile:
1. Crossville Ceramics.
2. Substitutions:  Not permitted.

2.02 MATERIALS

A. Porcelain Tile: Type TF1 & TW1:   Toilet Room Floors and Walls:
1. Moisture Absorption:  0 to 0.5 percent.
2. Size and Shape:  12x12 and 12x24 inch.

a. Floors:  (TF1):  12x12; Stack Bond Pattern.
b. Walls: (TW1):  12x24 Horizontal 1/2 Running Bond Pattern.
c. Base: Non-Ceramic; Metal coved base as specified.
d. Pattern Layout: As indicated on drawings.

3. Edges:  Square.
4. Surface Finish:  Unglazed.
5. Products:

a. Crossville, Inc. - Structure Porcelain Stone.
1) Colors:

a) Floors: (TF1): AV224 - Timber.
b) Walls: (TW1): AV221 - Gypsum.

b. Substitutions:  Not permitted.

2.03 TRIM AND ACCESSORIES

A. Non-Ceramic Trim:  Satin natural anodized extruded aluminum, style and dimensions to suit
application, for setting using tile mortar or adhesive.
1. Manufacturer:

a. Schluter-Systems:  www.schluter.com.
b. Substitutions:  Not permitted.

2. Applications and Products:
a. Open Edges of Wall Tile: Straight; Schiene.
b. Open Edges of Floor Tile at Transitions:  (Straight or sloped depending on material

transition; Schiene or Reno-U).
c. Outside Wall Corners or Wainscot top:  Bullnose; Rondec.
d. Transition Between Floor Finishes of Different Heights: Straight or sloped depending on

material transition; Schiene or Reno-U.
e. Thresholds at Door Openings:  Straight or sloped depending on material transition; Schiene

or Reno-U.
f. Floor To Wall Joints:  Coved; Dilex-AHK.
g. Inside Wall Corners:  Coved; Dilex-AHK.
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h. Borders and other trim as indicated on drawings:  Straight; Schiene.

2.04 SETTING MATERIALS

A. Manufacturers:
1. ARDEX Engineered Cements:  www.ardexamericas.com/#sle.
2. Custom Building Products:  www.custombuildingproducts.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.
1. Applications:  Use this type of bond coat where indicated and where no other type of bond coat

is indicated.
2. Products:

a. ARDEX Engineered Cements; ARDEX N 23 MICROTEC:  www.ardexamericas.com/#sle.
b. Custom Building Products; ProLite Premium Rapid Setting Large Format Tile Mortar, with

Multi-Surface Bonding Primer:  www.custombuildingproducts.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.05 ADHESIVE MATERIALS

A. Manufacturers:
1. Bostik Inc:  www.bostik-us.com.
2. Mapei Corporation:  www.mapei.com.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Organic Adhesive:  ANSI A136.1,  thinset bond type; use Type I in areas subject to prolonged
moisture exposure.

2.06 MORTAR MATERIALS

A. Manufacturers:
1. Bostik Inc:  www.bostik-us.com.
2. Mapei Corporation:  www.mapei.com.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.07 GROUTS

A. Manufacturers:
1. LATICRETE International, Inc:  www.laticrete.com/#sle.
2. Substitutions:  Not permitted.

B. Polymer Modified Grout:  ANSI A118.3 water based urethane grout.
1. Applications:  Wall tile.
2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less than 1/8

inch wide.
3. Products:

a. LATICRETE International, Inc; LATICRETE PERMACOLOR Grout:  www.laticrete.com/#sle.
1) Color: (Grout-A):  #39 - Mushroom.

b. Substitutions:  Not permitted.

C. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.
1. Applications:  Floor tile.
2. Products:
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a. LATICRETE International, Inc; LATICRETE SPECTRALOCK PRO Premium Grout:
 www.laticrete.com/#sle.
1) Color: (Grout-B): #35 - Mocha.

b. Substitutions:  Not permitted.

2.08 ACCESSORY MATERIALS

A. Concrete and Wood Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12;
not intended as waterproofing.
1. Crack Resistance:  No failure at 3/8 inch gap, minimum.
2. Fluid or Trowel Applied Type:

a. Material:  Synthetic rubber or Acrylic.
b. Thickness:  20 mils, maximum.
c. Products:

1) LATICRETE International, Inc; LATICRETE Blue 92 Anti-Fracture Membrane:
 www.laticrete.com/#sle.

2) Merkrete, by Parex USA, Inc; Merkrete Fracture Guard:  www.merkrete.com/#sle.
3) TEC, an H.B. Fuller Construction Products Brand; TEC HydraFlex Waterproofing Crack

Isolation Membrane:  www.tecspecialty.com/#sle.
4) Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive tile.

C. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

D. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable flatness
tolerances.

D. Install backer and underlayment board thorughout areas to receive tile in accordance with ANSI
A108.11 and board manufacturer's instructions.  Tape joints and corners, cover with skim coat of
setting material to a feather edge.

E. Prepare substrate surfaces for adhesive installation in accordance with adhesive manufacturer's
instructions.
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3.03 INSTALLATION - GENERAL

A. Install tile and thresholds and grout in accordance with applicable requirements of ANSI A108.1a
through ANSI A108.19 , manufacturer's instructions, and TCNA (HB) recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor, base, and wall joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make grout
joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and floor to wall transitions with metal cove trim and external angles
bullnose with metal trim.

F. Install ceramic accessories rigidly in prepared openings.

G. Install non-ceramic trim in accordance with manufacturer's instructions.

H. Install thresholds where indicated.

I. Sound tile after setting.  Replace hollow sounding units.

J. Keep control and expansion joints free of mortar, grout, and adhesive.

K. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

L. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

M. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either bond
breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over interior cement board underlayment substrates, install in accordance with TCNA (HB) Method
F113, dry-set or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.
1. Install crack isolation membrane at all floor underlayment joints.

B. Install tile-to-tile floor movement joints in accordance with TCNA (HB) Method EJ171F.

C. Install specified non-ceramic trim at transition points and changes of plane.

3.05 INSTALLATION - WALL TILE

A. Over cementitious backer units on studs in other than shower alcoves, install in accordance with
TCNA (HB) Method W244C; optional membrane is not required.

3.06 CLEANING

A. Clean tile and grout surfaces.

3.07 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.
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3.08 SCHEDULE

A. As indicated on the drawings.

END OF SECTION
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ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 26 51 00 - Interior Luminaires:  Light fixtures in ceiling system.

C. Section 28 46 00 - Fire Detection and Alarm:  Fire alarm components in ceiling system.

1.03 REFERENCE STANDARDS

A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017.

B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-In Panels 2019.

C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions 2020.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, sufficient
heat is provided, dust generating activities have terminated, and overhead work is completed,
tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on suspension system components and acoustical units.

C. Samples:  Submit two samples 4 by 4 inch in size illustrating material and finish of acoustical units.

D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Panels (Basis of Design):
1. Type (ACT-A):  Armstrong World Industries, Inc; Ultima, Beveled Tegular #1911:

 www.armstrong.com.

B. Other acceptable Manufacturers:
1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. USG Corporation: www.usg.com/ceilings
3. Substitutions:   See Section 01 60 00 - Product Requirements .

2.02 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.

2.03 SUSPENSION SYSTEM(S)

A. Armstrong World Industries, Inc:  www.armstrong.com.

B. Chicago Metallic Corporation:  www.chicagometallic.com.

C. USG:  www.usg.com.

D. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

E. Exposed Suspension System, Type SS1:  Hot-dipped galvanized steel grid with aluminum cap.
1. Structural Classification:   Intermediate-duty , when tested in accordance with ASTM C635/C635M.
2. Profile:   Tee; 15/16 inch face width.
3. Finish:   Baked enamel.
4. Color:  White.

2.04 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12 gauge, 0.08 inch galvanized steel wire.

C. Perimeter Moldings:  Same metal and finish as grid.
1. Angle Molding:  L-shaped, for mounting at same elevation as face of grid.

D. Touch-up Paint:  Type and color to match acoustical and grid units.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.
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3.02 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, ASTM
C636/C636M, ASTM E580/E580M, ASTM C636/C636M, and ASTM E580/E580M and as
supplemented in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

C. Locate system on room axis according to reflected plan.

D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other
interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

E. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of face
plane of adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load to
exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.

3.03 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance
and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:
1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges. Cut border tile not cut to a reveal edge

will not be acceptable.
3. Double cut and field paint exposed reveal edges.

F. Where round obstructions occur, provide preformed closures to match perimeter molding.

G. Install hold-down clips on panels within 20 ft of an exterior door.

3.04 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
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B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION
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SECTION 09 65 00
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient tile flooring.

B. Resilient base.

C. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 05 61 - Common Work Results for Flooring Preparation:  Floor moisture and alkalinity
testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a
Radiant Heat Energy Source; 2017.

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring; 2019.

C. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved 2018).

D. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2018a.

E. ASTM F1861 - Standard Specification for Resilient Wall Base; 2016.

F. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015, with Editorial Revision
(2016).

G. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a
Radiant Heat Energy Source; 2019.

H. NSF 332 - Sustainability Assessment for Resilient Floor Coverings; 2015.

I. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings; 2011.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Shop Drawings:  Indicate seaming plans and floor patterns.

D. Selection Samples:  Submit manufacturer's complete set of color samples for Architect/Engineer's
initial selection.

E. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials, and
suggested schedule for cleaning, stripping, and re-waxing.
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G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  100 square feet of each type and color.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum three
years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

D. Protect roll materials from damage by storing on end.

E. Do not double stack pallets.

1.07 FIELD CONDITIONS

A. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

B. Store materials for not less than 48 hours prior to installation in area of installation at a temperature
of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions above 55
degrees F.

PART 2  PRODUCTS

2.01 TILE FLOORING

A. Luxury Vinyl Tile (LVT-A): Printed film type, with transparent or translucent wear layer, wood grain
pattern - glue down type.
1. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type specified.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E 648 or NFPA 253.
3. Size:  9 x 48 inch.
4. Wear Layer Thickness:  0.20 inch.
5. Total Thickness:  0.118 inch. - (3.0 mm).
6. Pattern:  Linear - wood grain.
7. Product:

a. J & J Flooring Group;  Classics Collection.
1) Style: Classics V5000 Modular.
2) Color:  (LVT-A):  #1008 - Paradigm.

b. Substitutions:  Not permitted.
8. Warranty: Commercial Limited 10 Year Warranty.
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2.02 RESILIENT BASE

A. Resilient Vinyl Base Type (VB-A):  ASTM F1861, Type TV, vinyl, thermoplastic; top set Style B,
Cove.
1. Manufacturers:

a. Johnsonite, a Tarkett Company:  www.johnsonite.com.
1) Color:  (VB-A):  #47 - Brown.

b. Substitutions:  Not permitted.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E 648 or NFPA 253.
3. Height:  4 inch.
4. Thickness:  0.125 inch.
5. Finish:  Satin.
6. Length:  4 foot sections.

2.03 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring manufacturer.

C. Moldings, Transition and Edge Strips:  Same material as flooring.

D. Filler for Coved Base:  Plastic.

E. Sealer and Wax:  Types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that
might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners, and
other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring installation by
testing for moisture and alkalinity (pH).
1. Test in accordance with Section 09 05 61.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.

D. Verify that concrete sub-floor surfaces are dry enough and ready for resilient flooring installation by
testing for moisture emission rate and alkalinity in accordance with ASTM F710; obtain instructions
if test results are not within limits recommended by resilient flooring manufacturer and adhesive
materials manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Prepare floor substrates for installation of flooring in accordance with Section 09 05 61.
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3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Adhesive-Applied Installation:
1. Spread only enough adhesive to permit installation of materials before initial set.

D. Fit joints and butt seams tightly.

E. Set flooring in place, press with heavy roller to attain full adhesion.

F. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.
1. Metal Strips:  Attach to substrate before installation of flooring using stainless steel screws.
2. Resilient Strips:  Attach to substrate using adhesive.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight
joints.

I. Install flooring in recessed floor access covers, maintaining floor pattern.

3.04 Installation - Tile Flooring

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.

B. Lay flooring with joints and seams parallel to building lines to produce symmetrical pattern.

C. Install plank tile with a random offset of at least 6 inches from adjacent rows.

3.05 Installation - Resilient Base

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.

B. Miter internal corners.  At external corners, 'V' cut back of base strip to 2/3 of its thickness and fold.
 At exposed ends, use premolded units.

C. Install base on solid backing.  Bond tightly to wall and floor surfaces.

D. Scribe and fit to door frames and other interruptions.

3.06 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.07 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.
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3.08 SCHEDULE

A. As indicated on drawings.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Materials for backpriming woodwork.

D. Scope:  Finish exterior surfaces exposed to view, and unless otherwise indicated, including the
following:
1. Exposed surfaces of steel lintels and ledge angles.
2. Cedar scheduled to remain and new Fiber Cement siding & trim.  Note:  All exterior Cedar and

Fiber Cement siding, soffits, casings and trim, although factory finished, shall receive one full
coat of paint after installation.

3. Existing Metal Clad window and door sashes, jambs and trim scheduled to remain.  New door
and frame (metal clad) units do not receive field painted finish.  The exteriors of these units are
to be factory finished.

4. Existing Garage Doors and frames.
5. Mechanical & Electrical:

a. On the roof and outdoors, paint exposed plumbing vent, exhaust fans, electrical piping and
all fittings that are exposed to weather or to view.

E. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-applied

primers are not considered factory finished. Note:  All exterior Fiber Cement and Cellular PVC
siding, soffits and trim, although factory finished, shall receive top-coats of paint after
installation.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, zinc, and lead.
7. Floors, unless specifically indicated.
8. Ceramic and other types of tiles.
9. Brick, glass unit masonry, architectural concrete, cast stone, stone veneer.
10.Glass.
11.Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 91 23 - Interior Painting.

1.03 DEFINITIONS

A. Comply with ASTM D16 for interpretation of terms used in this section.
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1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural
Coatings; U.S. Environmental Protection Agency current edition.

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications 2019.

C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials 2020.

D. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board 2019.

E. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association Current Edition.

F. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current Edition.

G. SCAQMD 1113 - Architectural Coatings 1977 (Amended 2016).

H. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).

I. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for each:
1. Manufacturer's name, product name and/or catalog number, and general product category (e.g.

"alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system.
4. Manufacturer's installation instructions.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating range
of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Paint color submittals will not be considered until color submittals for major materials not to be

painted, such as masonry, have been approved.

D. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.

F. Maintenance Data:  Submit data including finish schedule showing where each product/color/finish
was used, product technical data sheets, material safety data sheets (MSDS), care and cleaning
instructions, touch-up procedures, repair of painted and finished surfaces, and color samples of
each color and finish used.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
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3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with
minimum three years documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum five years experience and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code,
coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside the
humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required
otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. If a single manufacturer cannot provide specified products, minor exceptions will be permitted

provided approval by Architect/Engineer is obtained using the specified procedures for
substitutions.

2. Substitution of other products by the same manufacturer is preferred over substitution of
products by a different manufacturer.

3. Substitution of a different paint system using MPI-approved products by the same manufacturer
will be considered.

B. Paints:
1. Behr Process Corporation:  www.behr.com.
2. PPG Paints:  www.ppgpaints.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.

C. Primer Sealers:  Same manufacturer as top coats.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 09 91 13 -4

 SECTION 09 91 13
EXTERIOR PAINTING

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters Institute

Approved Product List, current edition available at www.paintinfo.com, for specified MPI
categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly
dispersed to a homogeneous coating, with good flow and brushing properties, and capable of
drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing and
field experience.

4. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half shade
lighter than succeeding coat, with final finish coat as base color.

5. Supply each paint material in quantity required to complete entire project's work from a single
production run.

6. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in the

following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. SCAQMD 1113 Rule.
c. CARB (SCM).
d. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and Maintenance

Coatings; www.otcair.org; specifically:
1) Opaque, Flat:  50 g/L, maximum.
2) Opaque, Nonflat:  150 g/L, maximum.
3) Opaque, High Gloss:  250 g/L, maximum.

e. Architectural coatings VOC limits of the State in which the Project is located.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, Subpart

D (EPA Method 24), exclusive of colorants added to a tint base and water added at project site;
or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.

D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected later
by Architect/Engineer from the manufacturer's full line.

E. Colors:  As indicated in Color Schedule.
1. Allow for minimum of three colors for each system, unless otherwise indicated, without

additional cost to Owner.
2. Extend colors to surface edges; colors may change at any edge as directed by

Architect/Engineer.
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2.03 PAINT SYSTEMS - EXTERIOR

A. Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including fiber cement siding, primed
wood, primed metal, and Cellular PVC siding and trim.
1. One top coat

a. Applications:
1) Siding & Trim: Finish and sheen to match: Satin Finish.
2) Steel Lintels, Doors and Frames: Semi-Gloss Finish.

2. Top Coat(s):  Exterior Latex.
a. Products:

1) Behr Marquee Exterior Satin Enamel [No. 9450]. (MPI #15)
2) Behr Marquee Exterior Semi-Gloss Enamel [No. 5450]. (MPI #11)
3) PPG Paints Speedhide Exterior Latex Satin, 6-2045XI Series. (MPI #15)
4) PPG Paints Speedhide Exterior Latex Semi-Gloss, 6-900XI Series. (MPI #11)
5) Sherwin-Williams Loxon Self-Cleaning Acrylic Exterior, Satin.
6) Sherwin-Williams Solo Series, Semi-Gloss. (MPI #11)
7) Substitutions:  Not permitted.

3. Top Coat(s):  Exterior Alkyd Enamel; MPI #94 or 96.
a. Products:

1) Behr Alkyd Interior/Exterior Semi-Gloss Enamel [No. 3900].
2) PPG Paints Fast Dry 35 Quick Drying Enamel, Gloss, 95-9000 Series, Gloss. (MPI #96)
3) Substitutions:  Section 01 60 00 - Product Requirements.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by manufacturer of
top coats.
1. Alkali Resistant Water Based Primer; MPI #3.
2. Interior/Exterior Quick Dry Alkyd Primer for Metal; MPI #76.
3. Rust-Inhibitive Water Based Primer; MPI #107.

a. Products:
1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No. 436]. (MPI

#107)
2) PPG Paints Pitt-Tech Plus DTM Industrial Primer, 4020 PF Series.
3) Substitutions:  Section 01 60 00 - Product Requirements.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
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C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition
that may potentially effect proper application.

D. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of
unsatisfactory preparation before proceeding.

E. Test shop-applied primer for compatibility with subsequent cover materials.

F. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Fiber Cement Siding:  12 percent.
2. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach.  Rinse with clean water and allow surface to dry.

F. Fiber Cement Siding:  Remove dirt, dust and other foreign matter with a stiff fiber brush.  Do not
coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

G. Aluminum:  Remove surface contamination and oils and wash with solvent according to SSPC-SP
1.

H. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges to

make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
"Commercial Blast Cleaning".  Protect from corrosion until coated.

J. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter.  Seal
knots, pitch streaks, and sappy sections.  Fill nail holes with tinted exterior calking compound after
prime coat has been applied.  Back prime concealed surfaces before installation.

K. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
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3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Exterior Wood to Receive Opaque Finish:  If final painting must be delayed more than 2 weeks
after installation of woodwork, apply primer within 2 weeks and final coating within 4 weeks.

C. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

D. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

E. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

F. Apply each coat to uniform appearance.

G. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional
coats until complete hide is achieved.

H. Sand wood and metal surfaces lightly between coats to achieve required finish.

I. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to
applying next coat.

J. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior
to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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INTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Materials for backpriming woodwork.

D. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless otherwise
indicated.
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Mechanical and Electrical:

a. In areas where walls and/or overhead surfaces are scheduled to receive painted finishes,
paint insulated and exposed pipes, conduit, boxes, insulated and exposed ducts, hangers,
brackets, collars and supports, mechanical equipment, and electrical equipment, unless
otherwise indicated.

b. In all areas, paint shop-primed items.
c. Paint interior surfaces of air ducts and convector and baseboard heating cabinets that are

visible through grilles and louvers with one coat of flat black paint to visible surfaces.

E. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-applied

primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and operating

parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, and lead items.
6. Floors, unless specifically indicated.
7. Brick, architectural concrete, cast stone, integrally colored plaster and stucco.
8. Glass.
9. Acoustical materials, unless specifically indicated.
10.Pipes, ducts, and conduits concealed behind wall or ceiling finishes

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 91 13 - Exterior Painting.

1.03 DEFINITIONS

A. Comply with ASTM D16 for interpretation of terms used in this section.

1.04 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications 2019.
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B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials 2020.

C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association Current Edition.

D. SSPC V1 (PM1) - Good Painting Practice: Painting Manual Volume 1 2016.

E. SSPC V2 (PM2) - Systems and Specifications: Steel Structures Painting Manual Volume 2 2021.

F. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).

G. SSPC-SP 2 - Hand Tool Cleaning 2018.

H. SSPC-SP 3 - Power Tool Cleaning 2018.

I. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for each:
1. Manufacturer's name, product name and/or catalog number, and general product category (e.g.

"alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating range
of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Allow 30 days for approval process, after receipt of complete samples by Architect/Engineer.
3. Paint color submittals will not be considered until color submittals for major materials not to be

painted, such as factory finished metals and wood doors, have been approved.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  2 gallons of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with
minimum three years documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum five years experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
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B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code,
coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required
otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Behr Process Corporation:  www.behr.com/#sle.
2. PPG Paints:  www.ppgpaints.com/#sle.
3. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Substitutions:  Not permitted.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly

dispersed to a homogeneous coating, with good flow and brushing properties, and capable of
drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing and
field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half shade
lighter than succeeding coat, with final finish coat as base color.

4. Supply each paint material in quantity required to complete entire project's work from a single
production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.
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C. Flammability:  Comply with applicable code for surface burning characteristics.

D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected later
by Architect/Engineer from the manufacturer's full line.

E. Colors:  As indicated on drawings.
1. Allow for minimum of three colors for each system, unless otherwise indicated, without

additional cost to Owner.
2. Extend colors to surface edges; colors may change at any edge as directed by

Architect/Engineer.
3. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the wall/ceiling

they are mounted on/under.
4. In utility areas, finish equipment, piping, conduit, and exposed duct work in colors according to

the wall color scheduled.

2.03 PAINT SYSTEMS - INTERIOR

A. Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum board, wood, and
shop primed steel.

B. Application:
1. Gypsum board walls:  Eggshell Finish.
2. Gypsum board ceilings & soffits: Flat Finish.
3. Shop Primed Hollow Metal Doors, frames, handrials & guardrails and lintels: Satin Finish.
4. Interior Wood trim and Casings: Satin Finish.
5. Two top coats and one coat primer.
6. Top Coat(s):  Institutional Low Odor/VOC Interior Latex.

a. Products:
1) Behr Premium Plus Interior Eggshell Enamel [No. 2050].
2) Behr Premium Plus Interior Flat [No. 1050].
3) Behr Premium Plus Interior Satin Enamel [No. 7050].
4) Behr Premium Plus Interior Semi-Gloss Enamel [No. 3050].
5) PPG Paints Speedhide Zero Interior Latex, 6-4110XI Series, Flat. (MPI #143)
6) PPG Paints Speedhide Zero Interior Latex, 6-4310XI Series, Eggshell.
7) PPG Paints Speedhide Zero Interior Latex, 6-4410XI Series, Satin.
8) PPG Paints Speedhide Zero Interior Latex, 6-4510XI Series, Semi-Gloss. (MPI #147)
9) Sherwin-Williams ProMar 200 HP Series, Eg-Shel.
10)Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Flat.
11)Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Low Sheen.
12)Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Semi-Gloss.
13)Substitutions:  Section 01 60 00 - Product Requirements.

7. Primer:  As recommended by top coat manufacturer for specific substrate.

2.04 PRIMERS

A. Primers:  Provide primer products as recommended by manufacturer of top coats for surface
application.
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2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition
that may potentially effect proper application.

D. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of
unsatisfactory preparation before proceeding.

E. Test shop-applied primer for compatibility with subsequent cover materials.

F. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
3. Concrete Floors and Traffic Surfaces:  8 percent.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or repair existing paints or finishes that exhibit surface defects.

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach.  Rinse with clean water and allow surface to dry.

G. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.

H. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.
3. Solvent clean according to SSPC-SP 1.
4. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
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"Commercial Blast Cleaning".  Protect from corrosion until coated.

I. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

J. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with tinted
primer.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

G. Sand wood and metal surfaces lightly between coats to achieve required finish.

H. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to
applying next coat.

I. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior
to finishing.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection.

B. Owner will provide field inspection.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.07 COLOR SCHEDULE - AS INDICATED ON THE DRAWINGS

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of stains and transparent finishes.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 91 13 - Exterior Painting:  Stains and transparent finishes for concrete substrates.

C. Section 09 91 23 - Interior Painting:  Stains and transparent finishes for concrete substrates.

1.03 DEFINITIONS

A. Comply with ASTM D16 for interpretation of terms used in this section.

1.04 SUBMITTALS

A. Product Data:  Provide complete list of products to be used, with the following information for each:
1. Manufacturer's name, product name and/or catalog number, and general product category.
2. MPI product number (e.g. MPI #33).
3. Manufacturer's installation instructions.

B. Samples:  Submit two samples, illustrating selected colors and sheens for each system with
specified coats cascaded.  Submit on actual wood substrate to be finished, 8 by 10 inch in size.

C. Certification:  By manufacturer that stains and transparent finishes comply with VOC limits
specified.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

E. Applicator's Qualification Statement.

F. Maintenance Data:  Submit data including finish schedule showing where each product/color/finish
was used, product technical data sheets, safety data sheets (SDS), care and cleaning instructions,
touch-up procedures, and color samples of each color and finish used.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Stain and Transparent Finish Materials:  1 gallon of each color and type; from the same

product run, store where directed.
3. Label each container with color and type in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with
minimum three years experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum five years experience and approved by manufacturer.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of stain or transparent finish, brand name, lot
number, brand code, coverage, surface preparation, drying time, cleanup requirements, color
designation, and instructions for mixing and reducing.

C. Stain and Transparent Finish Materials:  Store at minimum ambient temperature of 45 degrees F
and a maximum of 90 degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by manufacturer of stains and transparent finishes.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less than 5
degrees F above the dew point; or to damp or wet surfaces.

D. Minimum Application Temperature:  50 degrees F unless required otherwise by manufacturer's
instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Transparent Finishes:
1. Behr Process Corporation:  www.behr.com.
2. PPG Paints Deft Interior Clears/Polyurethanes:  www.ppgpaints.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.

B. Stains:
1. Behr Process Corporation:  www.behr.com.
2. PPG Paints Deft Interior Stains:  www.ppgpaints.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.

2.02 Stains and Transparent FINISHES - GENERAL

A. Finishes:
1. Where MPI paint numbers are specified, provide products listed in Master Painters Institute

Approved Product List, current edition available at www.paintinfo.com, for specified MPI
categories, except as otherwise indicated.

2. Provide finishes capable of being readily and uniformly dispersed to a homogeneous coating,
with good flow and brushing properties, and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing and
field experience.

4. Supply each finish material in quantity required to complete entire project's work from a single
production run.
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5. Do not reduce, thin, or dilute finishes or add materials unless such procedure is specifically
described in manufacturer's product instructions.

B. Flammability:  Comply with applicable code for surface burning characteristics.

C. Colors:   To match existing .
1. Selection to be made by Architect/Engineer after award of contract.

2.03 Exterior STAIN AND TRANSPARENT FINISH SYSTEMS

A. Finish on Wood - exposed cedar rafters and roof decking :
1. 2 coat(s) stain.
2. Stain:  Exterior Solid Stain for Wood, Water Based; MPI #16.

a. Products:
1) Behr Premium Solid Color Waterproofing Stain  No. 5013 Deep Base .
2) Sherwin-Williams WoodScapes Acrylic Solid Color Stain. (MPI #16)
3) Substitutions:  Section 01 60 00 - Product Requirements.

2.04 Interior STAIN AND TRANSPARENT FINISH SYSTEMS

A. Finish on Wood  - Vertical Surfaces :
1. 2  coat(s) stain.
2. 1  coat(s) sealer.
3. 2  coat(s) varnish .
4. Stain:  Semi-Transparent Stain for Wood, Solvent Based; MPI #90.

a. Products:
1) PPG Paints Deft Interior Oil-Based Fast Dry Stain,  DFT570 Series. (MPI #90)
2) Substitutions:  Section 01 60 00 - Product Requirements.

5. Sealer:  Alkyd, Sanding Sealer, Clear; MPI #102.
a. Products:

1) PPG Paints Deft Interior Oil-Based Sanding Sealer, DFT60 (Not for use with oil based
polyurethanes). (MPI #102)

2) Substitutions:  Section 01 60 00 - Product Requirements.
6. Top Coat(s):  Polyurethane Varnish, Oil Modified; MPI #56 or 57.

a. Products:
1) PPG Paints Deft Interior Polyurethane Oil-Based 350 VOC, DFT129, Satin.
2) Substitutions:  Section 01 60 00 - Product Requirements.

7. Top Coat Sheen:
a. Satin:  MPI gloss level 4; use this sheen at all locations.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Cleaning agents, cleaning cloths, sanding materials, and clean-up materials
as required for final completion of finished surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of stains and finishes until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition
that may potentially effect proper application.

D. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of
unsatisfactory preparation before proceeding.

E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or repair existing finishes that exhibit surface defects.

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

G. Wood Surfaces to Receive Transparent Finish:  Wipe off dust and grit prior to sealing, seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer has dried;
sand lightly between coats.  Prime concealed surfaces with gloss varnish reduced 25 percent with
thinner.

H. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear sealer.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Sand wood surfaces lightly between coats to achieve required finish.
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E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to
applying next coat.

F. Wood to Receive Transparent Finishes:  Tint fillers to match wood.  Work fillers into the grain
before set.  Wipe excess from surface.

G. Reinstall items removed prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 10 14 00
SIGNAGE

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Interior Building Signage:  Surface mounted.

1.02 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures:
1. Product Data:  Include manufacturer’s construction details relating to materials, dimensions of

individual components, profiles and finishes for each type of sign system.
2. Shop Drawings:  provide shop drawings for fabrication and erection of signs.  Include plans,

elevations and large-scale sections of typical members and other components.  Show anchors,
grounds, reinforcement, accessories, layout and installation details.
a. Provide message list for each sign including large-scale details of wording and layout of

lettering.
b. For signs supported by or anchored to permanent construction, provide setting drawings,

templates and directions for installation of anchor bolts and other anchors to be installed as
a unit of work in other sections.

3. Samples:  Provide the following samples of each sign component for initial selection of color,
pattern and surface texture as required and for verification of compliance with requirements
indicated.
a. Samples for initial selection of color, pattern texture, and construction.  Include color charts

for manufacturer’s full range of colors.

1.03 QUALITY ASSURANCE

A. Qualifications:
1. Single Source Responsibility:  For each separate type of sign required, obtain signs from a

single manufacturer.

1.04 PROJECT CONDITIONS

A. Field Measurements:
1. Take field measurements prior to preparation of shop drawings and fabrication to ensure proper

fitting.

PART 2   PRODUCTS

2.01 INTERIOR BUILDNG SIGNAGE

A. Panel Signs:  Fabricate frames to 6 by 9 inch profile.
1. Model:  ASI - 390 Series.
2. Sign Face Material:  Injection molded ABS plastic.
3. Corner Condition:  Square.
4. Graphic Content and Style:

a. Room Name:  (Men)
b. Braille:  Room name.
c. Lettering Style:  Helvetica bold; upper case.
d. Universal symbols for handicapped accessibility.
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5. Raised Copy:
a. Machine cut copy characters from matte finish opaque acrylic sheet and chemically weld

onto the acrylic sheet forming sign panel face.  Produce precisely formed characters with
square cut edges free from burrs and cut marks.
1) Pane material:  Matte finished clear acrylic with opaque color coating subsurface applied.
2) Raised Copy Thickness:  Not less than1/32 inch.

6. Applied Copy:  Die cut characters from vinyl film with pressure sensitive adhesive backing.
 Apply copy to the exposed face of the sign panel.
a. Panel Material:  Matte finished clear acrylic sheet with opaque color coating subsurface

applied.
7. Backer Panel: Provide ABS plastic backer panels to match sign panel color at locations where

signs are glass mounted.

PART 3   EXECUTION

3.01 INSTALLATION

A. General:  Locate sign units and accessories where indicated, using mounting methods of the type
described and in compliance with the manufacturer’s instructions.
1. Install signs level, plumb and at the height indicated, with sign surfaces free from distortion or

other defects in appearance.

B. Wall Mounted Panel Signs:  Attach panel signs to wall surfaces using the methods indicated below:
1. Adhesive fasten securely to wall with double sided tape.

C. Chain Mounted Panel Signs: Attach to plastic chain and to each stairway newel post

3.02 CLEANING AND PROTECTION

A. At completion of the installation, clean soiled sign surfaces in accordance with the manufacturer’s
instructions.  Protect units from damage until acceptance by the Owner.

3.03 SCHEDULE

A. Interior Building Signage:
1. Locate interior room signage at two new toilet rooms at first floor.  One sign "MEN" and one

sign "WOMEN" with handicapped accessibility symbols.
2. Locate interior room sigange and plastic chain system anchored to each knewel post at the foot

of the existing open staircase at the first floor.  One sign "NO PUBLIC ACCESS".

END OF SECTION
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SECTION 10 21 13.13
METAL TOILET COMPARTMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal toilet compartments.

B. Urinal and Vestibule screens.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Blocking and supports.

B. Section 10 28 00 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS

A. ASTM A424/A424M - Standard Specification for Steel, Sheet, for Porcelain Enameling 2018.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors in walls and
ceilings.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports, door
swings.

C. Product Data:  Provide data on panel construction, hardware, and accessories.

D. Manufacturer's Installation Instructions:  Indicate special procedures.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Toilet Compartments: Powder Coated Steel.
1. All American Metal Corp - AAMCO :  www.allamericanmetal.com/#sle.
2. ASI Accurate Partitions :  www.asi-accuratepartitions.com/#sle.
3. ASI Global Partitions :  www.asi-globalpartitions.com/#sle.
4. General Partitions Mfg. Corp :  www.generalpartitions.com/#sle.
5. Metpar Corp :  www.metpar.com/#sle.
6. Substitutions:  Section 01 60 00 - Product Requirements.

2.02 MATERIALS

A. Steel Sheet:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating.
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2.03 COMPONENTS

A. Toilet Compartments:  Powder coated steel, floor-mounted headrail-braced.

B. Doors, Panels, and Pilasters:  Sheet steel faces, pressure bonded to sound deadening core,
formed and closed edges; corners made with corner clips or mitered, welded, and ground smooth.
1. Panel Faces:  20 gauge, 0.0359 inch.
2. Door Faces:  22 gauge, 0.0299 inch.
3. Pilaster Faces:  20 gauge, 0.0359 inch.
4. Reinforcement:  12 gauge, 0.1046 inch.
5. Internal Reinforcement:  Provide in areas of attached hardware and fittings.  Mark locations of

reinforcement for partition mounted washroom accessories.

C. Door and Panel Dimensions:
1. Thickness:  1 inch.
2. Door Width:  24 inch.
3. Door Width for Handicapped Use:  36 inch , out-swinging.
4. Height:  58 inch.

D. Pilasters:  1-1/4 inch thick, of sizes required to suit compartment width and spacing.

E. Urinal Screens:  Wall mounted with two panel brackets, and floor-to-ceiling vertical upright
consisting of pilaster anchored to floor and ceiling.

2.04 ACCESSORIES

A. Pilaster Shoes:  Formed chromed steel with satin finish , 3 inch  high, concealing floor  fastenings.
1. Provide adjustment for floor variations with screw jack through steel saddles integral with

pilaster.

B. Head Rails:  Hollow stainless steel  tube, 1 by 1-5/8 inch  size, with anti-grip strips and  cast socket
wall brackets.

C. Brackets:   Satin chrome-plated non-ferrous cast metal .

D. Attachments, Screws, and Bolts:  Stainless steel , tamper proof type.
1. For attaching panels and pilasters to brackets:  Through-bolts and nuts ; tamper proof.

E. Hardware:   Satin  chrome plated non-ferrous cast metal :
1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.
2. Thumb turn or sliding door latch with exterior emergency access feature.
3. Door strike and keeper with rubber bumper; mounted on pilaster in alignment with door latch.
4. Coat hook with rubber bumper; one per compartment, mounted on door.
5. Provide door pull for outswinging doors.

2.05 FINISHING

A. Powder Coated Steel Compartments:  Clean, degrease, and neutralize.  Follow immediately with a
phosphatizing treatment, prime coat and two finish coats powder coat enamel.

B. Color:   Single color as selected .
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that field measurements are as indicated.

C. Verify correct spacing of and between plumbing fixtures.

D. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

B. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and end pilasters.

C. Attach panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

E. Field touch-up of scratches or damaged enamel finish will not be permitted.  Replace damaged or
scratched materials with new materials.

3.03 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch.

B. Maximum Variation From Plumb:  1/8 inch.

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16 inch.

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out swinging
doors to closed position.

C. Adjust adjacent components for consistency of line or plane.

END OF SECTION
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SECTION 10 28 00
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Commercial toilet accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry :  Concealed supports for accessories, including in wall
framing and plates .

B. Section 08 83 00 - Mirrors:  Other mirrors.

C. Section 10 21 13.13 - Metal Toilet Compartments.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products 2017.

B. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service 2015a (Reapproved 2019).

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar 2015.

E. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium 2017.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement, concealed ceiling supports,
and reinforcement of toilet partitions to receive anchor attachments.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Products listed on the Drawings are made by American Specialties, Inc.:
 www.americanspecialties.com.

B. Other Acceptable Manufacturers:
1. Bradley Corporation; www.bradleycorp.com/#sle.
2. Bobrick Washroom Equipment  Inc.:  www.bobrick.com.
3. Gamco USA, Inc.: www.gamcousa.com.
4. Substitutions:  Section 01 60 00 - Product Requirements.
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C. All items to be made by the same manufacturer.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete with
anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces.

B. Keys:  Provide 2 keys for each accessory to Owner; master key lockable accessories.

C. Stainless Steel Sheet:  ASTM A666, Type 304.

D. Stainless Steel Tubing:  ASTM A269/A269M, Type 304 or 316.

E. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275
coating.

F. Adhesive:  Two component epoxy type, waterproof.

G. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

H. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for
component and substrate.

2.03 FINISHES

A. Stainless Steel:  No. 4 Brushed finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B456, SC 2, satin finish, unless otherwise noted.

C. Baked Enamel:  Pretreat to clean condition, apply one coat primer and minimum two coats epoxy
baked enamel.

D. Galvanizing for Items Other than Sheet:  Comply with ASTM A123/A123M; galvanize ferrous metal
and fastening devices.

E. Shop Primed Ferrous Metals:  Pretreat and clean, spray apply one coat primer and bake.

F. Back paint components where contact is made with building finishes to prevent electrolysis.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. See Section 06 10 00 for installation of blocking, reinforcing plates, and concealed anchors in walls
and ceilings.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.
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ACCESSORIES

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on
drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.
1. Grab Bars:  As indicated on the drawings.
2. Mirrors:  40 inch, measured to bottom of mirrored surface.

D. Mounting Heights and Locations:  As required by accessibility regulations and as indicated on
drawings.

3.04 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.

3.05 SCHEDULE

A. Refer to Enlarged Plan drawings for schedule of toilet accessories.

END OF SECTION



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 10 44 00 -1

 SECTION 10 44 00
FIRE PROTECTION SPECIALTIES

SECTION 10 44 00
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.

B. Section 09 21 16 - Gypsum Board Assemblies:  Roughed-in wall openings.

1.03 REFERENCE STANDARDS

A. NFPA 10 - Standard for Portable Fire Extinguishers 2022.

B. UL (DIR) - Online Certifications Directory Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate cabinet physical dimensions and rough-in measurements for recessed
cabinets.

C. Product Data:  Provide extinguisher operational features, color and finish, and anchorage details.

D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination
requirements.

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

F. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.05 FIELD CONDITIONS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher
ingredients.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Extinguishers, Cabinets and Accessories:
1. Ansul, a Tyco Business:  www.ansul.com/#sle.
2. JL Industries, Inc:  www.jlindustries.com.
3. Larsen's Manufacturing Co:  www.larsensmfg.com/#sle.
4. Potter-Roemer:  www.potterroemer.com/#sle.
5. Pyro-Chem, a Tyco Business:  www.pyrochem.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable codes,
whichever is more stringent.
1. Provide extinguishers labeled by UL for the purpose specified and indicated.

B. Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gage.
1. Class:  A:B:C.
2. Size:  10 pound.
3. Finish:  Baked polyester powder coat  red color.

2.03 ACCESSORIES

A. Extinguisher Brackets:  Formed steel, chrome-plated.

B. Graphic Identification :  Provide supplementary identification signage acceptable to authority having
jurisdiction above cabinet that is visible above extinguisher locations .  Product:
www.compliancesigns.com; Fire Extinguisher Sign NHE-27897Proj (2D Projection Mount).
 Aluminum Sign: 9x7 inch; Tri-Fire Safety/Equipment.  Mechanically fastened to wall surface.
 Typical at all new fire extinguisher locations.  Mounting height per Authority Having Jurisdiction.

C. Inspection/Certification Tags:  Acceptable to the authority having jurisdiction.
1. Expiration Date:  Not less than 12 months after date of Substantial Completion.
2. Provide (1) for each fire extinguisher.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install extinguishers plumb and level , 54 inches from finished floor to top of extinguisher.

C. Install graphic signage above fire extinguishers and cabinets.

D. Secure rigidly in place.

E. Place extinguishers and accessories  on wall brackets .

F. Attach Inspection/Certification tags to extinguishers.

END OF SECTION
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SECTION 12 36 00
COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for architectural cabinet work.

B. Wall-hung counters and vanity tops.

C. Sinks molded into countertops.

1.02 RELATED REQUIREMENTS

A. Section 06 41 00 -   Custom Casework.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata (2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.

D. IAPMO Z124 - Plastic Plumbing Fixtures 2017, with Errata.

E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.

F. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

G. PS 1 - Structural Plywood 2009 (Revised 2019).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections .

D. Selection Samples:  For each finish product specified, color chips representing manufacturer's full
range of available colors and patterns.

E. Verification Samples:  For each finish product specified, minimum size 6 inches square,
representing actual product, color, and patterns.

F. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

G. Installation Instructions:  Manufacturer's installation instructions and recommendations.

H. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and repair
of countertop surfaces.
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1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than five  years of  experience .

1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 06 41 00 -   Custom Casework .

1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under environmental
conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOPS

A. Quality Standard:  See Section 06 41 00 .

B. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Flat Sheet Thickness:   1/2 inch , minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA LD 3;

acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and capable of
being worked and repaired using standard woodworking tools; no surface coating; color and
pattern consistent throughout thickness.
a. Manufacturers:

1) Wilsonart:  www.wilsonart.com/#sle.
a) Color: (SS-A):  Wilsonart: Mystique; 9200CS.

2) Substitutions:   Not permitted .
b. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke developed

index of 450, maximum; when tested in accordance with ASTM E84.
c. NSF approved for food contact.
d. Finish on Exposed Surfaces:   Semi-gloss, gloss rating of 25 to 50 .

3. Solid Surface Sinks and Bowls:   Integral castings ; minimum 3/4 inch  wall thickness ; comply with
IAPMO Z124 .
a. Product:  Wilsonart Solid Surface: www.wilsonart.com.

1) L1: Oval ADA Vanity Bowl: AV1512
a) Size: Overall 17-1/4"L x 14-3/8" W x 5-11/16" D.
b) Color: Designer White.

2) SK-1: Single ADA Kitchen Sink: AK2716
a) Size: Overall 28-1/2" L x 17-5/8" W x 6-3/8" D.
b) Color: Designer White.

3) SK-2: Single, Square Deep Utility Sink: AK1818
a) Size: Overall 19-1/2" L x 19-1/2" W x 13" D.
b) Color: Designer White.

b. Substitutions: Not permitted.
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c. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
4. Other Components Thickness:  1/2 inch, minimum.
5. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch thick; square edge; use marine edge

at sinks.
6. Back and End Splashes:  Same sheet material, square top; minimum 4 inches  high x 1/2 inches

thick.
7. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 11 -

Countertops, Premium Grade.

2.02 MATERIALS

A. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch thick; join lengths using metal splines.

B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

C. Joint Sealant:  Mildew-resistant silicone sealant, clear.

D. Support Brackets:  2 x 2¼ inch thick painted steel construction.
1. Manufacturers:

a. A&M Hardware, Inc.:  www.aandmhardware.com.
b. Rakks/Rangine Corporation:  www.rakks.com.

2. Products:
a. Counters 19 To 24 Inches Deep:

1) A&M #C-18.
2) Rakks #EH-1818.

3. Use A&M brackets or Rakks "Flush Mount" configuration (vertical leg concealed in wall) at
drywall locations and where indicated on Drawings.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against cabinet

or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof glue.
2. Height:  4 inches, unless otherwise indicated.

C. Solid Surfacing:  Fabricate tops and wall panels up to 144 inches long in one piece; join pieces with
adhesive sealant in accordance with manufacturer's recommendations and instructions.
1. Integral sinks:  Shop-mount securely to countertop with adhesives, using flush configuration, as

per manufacturer's instructions, and as detailed on drawings.

D. Wall-Mounted Counters:  Provide skirts, aprons, and brackets  as indicated on the Drawings .
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PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of
unsatisfactory preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets are
installed in proper locations.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install vanities in accordance with manufacturer’s instructions and approved shop drawings

B. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level; shim
where required.

C. Seal joint between back/end splashes and vertical surfaces.

3.04 CLEANING

A. Clean countertops surfaces thoroughly.

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 22 05 19
METERS AND GAUGES FOR PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Thermometers and thermometer wells.

1.02 REFERENCE STANDARDS

A. ASME B40.100 - Pressure Gauges and Gauge Attachments 2013.

B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers 2014 (Reapproved
2020).

1.03 FIELD CONDITIONS

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

PART 2  PRODUCTS

2.01 STEM TYPE THERMOMETERS

A. Manufacturers:
1. H.O. Trerice.
2. Weiss Instruments, Inc.
3. Dwyer Instruments, Inc.
4. Miljoco.

B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1; lens
front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with positive
locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.
1. Size:  9 inch scale.
2. Stem:  3/4 inch NPT brass.
3. Accuracy:  2 percentper ASTM E77.
4. Calibration:  Degrees F.

2.02 THERMOMETER SUPPORTS

A. Socket:  Brass separable sockets for thermometer stems with or without extensions as required,
and with cap and chain.

B. Flange:  3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts, with
brass perforated stem.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than
2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from insulation.
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C. Provide instruments with scale ranges selected according to service with largest appropriate scale.

D. Install gauges and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

E. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to zero.

END OF SECTION
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe markers.

1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.

1.03 SUBMITTALS

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

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

PART 2  PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.

2.02 PIPE MARKERS

A. Manufacturers:
1. Brimar Industries, Inc.
2. Kolbi Pipe Marker Co..
3. Seton Identification Products.
4. Craftmark Identification Systems.

B. Comply with ASME A13.1.

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

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

E. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

F. Color code as follows:
1. Potable, Cooling, Boiler, Feed, Other Water:  Green with white letters.

PART 3  EXECUTION

3.01 PREPARATION

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

3.02 INSTALLATION

A. Install plastic pipe markers in accordance with manufacturer's instructions.
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AND EQUIPMENT

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

C. Identify pipe markers indicating service, flow direction, and pressure.

D. Install pipe markers in clear view and align with axis of piping.

E. Location of pipe identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and at each
obstruction.

END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 22 10 05 - Plumbing Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019.

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007
(Reapproved 2019).

C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2019.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2021.

F. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship
and installation standards will be achieved.

1.05 QUALITY ASSURANCE

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

B. Comply with the Midwest Insulation Contractors Association "National Commercial and Industrial
Insulation Standards".

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.

1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
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B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

2.02 GLASS FIBER

A. Manufacturers:
1. CertainTeed Corporation.
2. Johns Manville Corporation.
3. Knauf Insulation.
4. Owens Corning Corporation.

B. Insulation:  ASTM C547and ASTM C795; rigid molded, noncombustible.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

D. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

E. Vapor Barrier Lap Adhesive:  Compatible with insulation.

F. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

2.03 JACKETS

A. PVC Plastic.
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance with

ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.
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3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with North American Insulation Manufacturers Association (NAIMA) National
Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections,  and expansion joints.  All hangers,
supports, anchors and other projections that are in contact to cold surfaces shall be insulated and
vapor sealed to prevent condensation.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward clinch
expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  Secure

with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with
outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:
1. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
2. Insert Location:  Between support shield and piping and under the finish jacket.
3. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
4. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating material

suitable for the planned temperature range.

J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00.

K. Apply insulation at pipe hangers and supports according to National Commercial and Industrial
Standards Plate Numbers 5, 6 and 7.

3.03 SCHEDULES

A. Plumbing Systems:
1. Domestic Hot Water Supply:

a. Glass Fiber Insulation:
1) Pipe Size Range:  Up to and including 2 inch.
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a) Thickness:  1 inch.
2. Domestic Hot Water Recirculation:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

a) Thickness:  1 inch.
3. Domestic Cold Water:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

a) Thickness:  1 inch.

END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Ball valves.
4. Flow controls.

1.02 RELATED REQUIREMENTS

A. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

B. Section 22 07 19 - Plumbing Piping Insulation.

C. Section 31 23 16 - Excavation.

1.03 REFERENCE STANDARDS

A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2018.

B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2018.

C. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings: DWV 2016.

D. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage Fittings - DWV
2017.

E. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products 2017.

F. ASTM B32 - Standard Specification for Solder Metal 2020.

G. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2020.

H. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV) 2020.

I. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy Tube 2016.

J. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings 2016.

K. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic
Piping Systems 2020.

L. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings 2020.

M. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets 2020.
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N. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020).

O. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste, and Vent Piping Applications 2018.

P. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications 2018.

Q. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation 2018, with Amendment (2019).

R. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves 2019.

S. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends
2010, with Errata .

T. NSF 61 - Drinking Water System Components - Health Effects 2020.

U. NSF 372 - Drinking Water System Components - Lead Content 2020.

V. Safe Drinking Water Act, Section 1417 - Lead Free: Refers to the wetted surface of pipe, fittings
and fixtures in potable water systems that have a weighted average lead content <= 0.25%,
Amended January 4, 2011.

1.04 SUBMITTALS

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide
manufacturers catalog information.  Indicate valve data and ratings.

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

1.05 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.

B. Valves:  Manufacturer's name and pressure rating marked on valve body.  Manufacturers lead free
marking on valve body.

C. Perform Work in accordance with City plumbing ordinances.

1.06 DELIVERY, STORAGE, AND HANDLING

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

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

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of
the work, and isolating parts of completed system.

1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
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PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.02 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  CISPI 301, hubless, service weight.
1. Fittings:  Cast iron.
2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

B. Copper Tube:  ASTM B306, DWV.
1. Fittings:  ASME B16.29, wrought copper, or ASME B16.23, sovent.
2. Joints:  ASTM B32, alloy Sn50 solder.

C. PVC Pipe:  ASTM D2665.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.03 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.
3. Mechanical Press Sealed Fittings: Double pressed type, NSF 61 approved or certified, utilizing

EPDM, non toxic synthetic rubber sealing elements. Sealing elements shall be factory installed
by fitting manufacturer. Press ends shall have means to indicate non-pressed fitting during
pressure testing.
a. Manufacturers:

1) Viega LLC.
2) Nibco.

2.04 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:
1. Ferrous Pipe:  Class 150 malleable iron threaded unions.
2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed

neoprene gaskets.
2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.05 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate type

using MSS SP-58 recommendations.
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2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze hangers.
3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.
5. Floor Supports:  Concrete pier or steel pedestal with floor flange; fixture attachment.
6. Rooftop Supports for Low-Slope Roofs:  Steel pedestals with bases that rest on top of roofing

membrane, not requiring any attachment to the roof structure and not penetrating the roofing
assembly, with support fixtures as specified; and as follows:
a. Bases:  High-density polypropylene.
b. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
c. Steel Components:  Stainless steel or carbon steel hot-dip galvanized after fabrication in

accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated

for equivalent indoor hangers and supports; corrosion-resistant material.
e. Height:  Provide minimum clearance of 6 inches under pipe to top of roofing.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
2. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
4. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier

or steel support.
5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
2. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and

concrete pier or steel support.
3. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut, nipple,

floor flange, and concrete pier or steel support.
4. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
5. Strut mounted pipe shall have clamps with insert for pipe support to allow for continuous

insulation at clamp.  Manufacturer; Klo-Shure insulation couplings

2.06 BALL VALVES

A. Manufacturers:
1. Nibco, Inc; T/S-585-66-LF.
2. Watts.
3. Milwaukee Valve Company.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze body, 304
stainless steel ball, regular port, teflon seats and stuffing box ring, blow-out proof stem, lever
handle with balancing stops, solder, threaded, or grooved ends.

2.07 PIPING SPECIALTIES

A. Flow Controls:
1. Manufacturers:

a. ThermOmegaTech; Circuit Solver,   Model CS-1/2-115
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b. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Flow control assembly with self-acting thermostatic recirculation valve which automatically and

continuously maintains potable hot water supply at the specified water temperature.  As the
water temperature increases the valve shall porportionally close dynamically adjusting flow
regardless of system oprating pressure.

3. Construction:  Major components constructed of type 303 SS, all lead free components, thermal
actuator shall be spring loaded and self-cleaning.  Rated to 200 psig maximum working
pressure and 250 degrees F maximum working temperature.

4. Components:  Assembly consisting of thermal actuator, check valve, and isolation ball valves
on both ends.

2.08 SWING CHECK VALVES

A. Manufacturers:
1. Milwaukee Valve Company.
2. Nibco, Inc; S-413-Y-LF.
3. Watts.

B. Up to 2 Inches:
1. MSS SP-139, 300 CWP, silicon bronze (ASTM Listed and corrosion resistant) body and cap

designed for horizontal or vertical (flow in upward direction) flow, PFTE or TFE swing disc with
rubber seat, solder ends.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D. Review millwork shop drawings.  Confirm location and size of fixtures and openings before rough-
in and installation.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Plastic pipe to non-plastic pipe joints shall be made with; Caulked lead joints with caulked
adapters, No-hub soil pipe shielded couplings with approved adaptor having a raised bead,
Compression type joints for hub and spigot cast iron pipe, or Threaded adaptors.

D. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls.

E. Install piping to maintain headroom, conserve space, and not interfere with use of space.

F. Group piping whenever practical at common elevations.
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G. Provide clearance in hangers and from structure and other equipment for installation of insulation
and access to valves and fittings.

H. Provide access where valves and fittings are not exposed.

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

J. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified
solder, and flux meeting ASTM B813; in potable water systems use flux also complying with NSF
61 and NSF 372.

K. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

L. Sleeve pipes passing through partitions, walls, and floors.

M. Pipe Hangers and Supports:
1. Support horizontal piping as indicated.
2. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement

without disengagement of supported pipe.
5. Support vertical piping at every other floor.  Support riser piping independently of connected

horizontal piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
7. Provide copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

3.04 APPLICATION

A. Use grooved mechanical couplings and fasteners only in accessible locations.

B. Install unions downstream of valves and at equipment or apparatus connections.

C. Install brass male adapters each side of valves in copper piped system.  Solder adapters to pipe.

D. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical
risers.

E. Install globe, ball, or butterfly valves for throttling, bypass, or manual flow control services.

F. Provide flow controls in water recirculating systems where indicated.

3.05 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and
slope to drain at minimum of 1/8 inch per foot slope.

B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed, and clean.
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B. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or
soda ash) or acid (hydrochloric).

C. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to obtain
50 to 80 mg/L residual.

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

E. Maintain disinfectant in system for 24 hours.

F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.07 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe Size:  1/2 inches to 1-1/4 inches:
1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 22 10 06
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Drains.

B. Cleanouts.

C. Hose bibbs.

D. Hydrants.

E. Water hammer arrestors.

F. Mixing valves.

G. Air vents.

H. Vacuum relief valves.

1.02 RELATED REQUIREMENTS

A. Section 22 10 05 - Plumbing Piping.

B. Section 22 40 00 - Plumbing Fixtures.

1.03 REFERENCE STANDARDS

A. ASME A112.6.3 - Floor and Trench Drains 2019.

B. ASSE 1012 - Performance Requirements for Backflow Preventers with an Intermediate
Atmospheric Vent 2021.

C. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention
Assemblies 2021.

D. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze
Resistance 2011 (Reaffirmed 2016).

E. NSF 61 - Drinking Water System Components - Health Effects 2020.

F. NSF 372 - Drinking Water System Components - Lead Content 2020.

G. PDI-WH 201 - Water Hammer Arresters 2017.

1.04 SUBMITTALS

A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.

B. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

C. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow preventers,
water hammer arrestors.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Loose Keys for Outside Hose Bibbs:  One.
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1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and NSF
372 for maximum lead content.

2.02 DRAINS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company.
2. Josam Company.
3. Zurn Industries, Inc.
4. MIFAB.

B. Floor Drain (FD-1) :
1. ASME A112.6.3; lacquered cast iron two piece body with double drainage flange, weep holes,

reversible clamping collar, and 6 inch round, adjustable stainless steel strainer.
2. Zurn; Model ZS415-6BS.

2.03 CLEANOUTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company.
2. Josam Company.
3. Zurn Industries, Inc.
4. MIFAB.

B. Cleanouts at Interior Finished Wall Areas:
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round

stainless steel access cover secured with machine screw.
2. Zurn; Model Z1446.

2.04 HYDRANTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company.
2. Zurn Industries, Inc.
3. Woodford.

B. Wall Hydrants (H-1):
1. ASSE 1019; freeze resistant, self-draining type with stainless steel wall plate wall plate,

enclosed in a flush mounted wall box hose thread spout, lockshield and removable key, and
integral vacuum breaker.

2. Zurn; Model Z1320.

2.05 WATER HAMMER ARRESTORS

A. Manufacturers:
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1. Jay R. Smith Manufacturing Company.
2. Zurn Industries, Inc.
3. MIFAB.

B. Water Hammer Arrestors:
1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, precharged

suitable for operation in temperature range minus 100 to 300 degrees F and maximum 250 psi
working pressure.

2. Zurn; Model Z1700.

2.06 AIR VENTS

A. Manufacturers:
1. Armstrong International, Inc.
2. ITT Bell & Gossett.
3. Taco, Inc.

B. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 1/8 inch
brass needle valve at top of chamber.

C. Float Type:
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel

valve and valve seat; suitable for system operating temperature and pressure; with isolating
valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system operating
temperature and pressure; with isolating valve.

2.07 VACUUM RELIEF VALVES

A. Manufacturers:
1. Watts Regulator Co.; Model Series N36.
2. ITT Bell & Gossett.
3. Taco, Inc.

B. Automatically vents a closed system if vacuum occurs.  Tested and rated under ANSI Z21.22 -
Relief Valves for Hot Water Supply Systems.  Opens at less than 1/2 inch vacuum with venting
capacity of 15 cubic feet per minute.

2.08 MIXING VALVES

A. Thermostatic Mixing Valve (TMV-1):
1. Manufacturers:

a. Powers; Model 431.
b. Leonard Valve Company.
c. Lawler.
d. Symmons.
e. Holby

2. Valve:  ASSE 1017; Chrome plated cast brass body, thermal actuator, integral temperature
adjustment.

3. Capacity:  16 gpm at 20 psi differential.
4. Accessories:

a. Check valve on inlets.
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b. Stem thermometer on outlet.
c. Strainer stop checks on inlets.

5. Cabinet:  16 gage enameled steel, for surface mounting with keyed lock.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with mixture
of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage system.

C. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to plumbing fixtures.

END OF SECTION
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PLUMBING EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water Heaters:
1. Commercial electric.

B. Diaphragm-type compression tanks.

C. In-line circulator pumps.

1.02 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for
Construction of Pressure Vessels 2021.

1.04 SUBMITTALS

A. Product Data:
1. Provide dimension drawings of water heaters indicating components and connections to other

equipment and piping.
2. Indicate pump type, capacity, power requirements.
3. Provide certified pump curves showing pump performance characteristics with pump and

system operating point plotted.  Include NPSH curve when applicable.
4. Provide electrical characteristics and connection requirements.

B. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

C. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum three years of documented experience.

B. Performance:  Ensure pumps operate at specified system fluid temperatures without vapor binding
and cavitation, are non-overloading in parallel or individual operation, operate within 25 percent of
midpoint of published maximum efficiency curve.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for domestic water heaters.
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PART 2  PRODUCTS

2.01 COMMERCIAL ELECTRIC WATER HEATERS

A. Type:  Factory-assembled and wired, electric, vertical storage.

B. Performance:
1. Storage capacity:   Scheduled gal .
2. Heating element size:   Scheduled  kW.

C. Electrical Characteristics:
1. 240  volts, single  phase, 60 Hz.

D. Tank:  Glass lined welded steel; thermally insulated with minimum 2 inches gall fiber encased in
corrosion-resistant steel jacket backed-on enamel finish.

E. Controls:  Automatic immersion water thermostat; externally adjustable temperature range from 60
to 180 degrees F, flanged or screw-in nichrome elements, high temperature limit thermostat.

F. Accessories:  Provide:
1. Water connections: Brass.
2. Dip Tube.
3. Drain Valve.
4. Anode: Magnesium.
5. Temperature and Pressure Relief Valve: ASME labelled.

G. Heating Elements:  Flange-mounted immersion elements; individual elements sheathed with
Incoloy corrosion-resistant metal alloy, rated less than 75 Watts per square inch.

2.02 DIAPHRAGM-TYPE COMPRESSION TANKS

A. Manufacturers:
1. Amtrol Inc; Model ST-5
2. ITT Bell & Gossett.
3. Watts.

B. Construction:  Welded steel, tested; supplied with National Board Form U-1, rated for working
pressure of 125 psig.

C. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 50 psig.

D. Size:   8 inches  diameter, 13 inches  overall length, 0.9 gal  acceptance capacity.

2.03 IN-LINE CIRCULATOR PUMPS (HWRP-1)

A. Manufacturers:
1. Armstrong Pumps Inc.
2. ITT Bell & Gossett; Model e3.
3. Taco, Inc.

B. Casing:  Bronze, rated for 125 psig working pressure.

C. Impeller:  Non-metallic.
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D. Shaft:  Ceramic.

E. Drive:  Close coupled.

F. Shaftless spherical motor with permanent magnet technology ECM motor.

G. Performance:
1. As scheduled on the Drawings.

H. Accessories:  UL approved automatic timer kit to provide automatic ON-OFF control at minimum 15
minute intervals.  

PART 3  EXECUTION

3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related electrical  work to achieve operating system.

C. Pumps:
1. Ensure pumps operate at specified system fluid temperatures without vapor binding and

cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent
of midpoint of published maximum efficiency curve.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water closets.

B. Urinals.

C. Lavatories.

D. Electric water coolers.

1.02 RELATED REQUIREMENTS

A. Section 22 10 05 - Plumbing Piping.

B. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use 1997
(Reaffirmed 2017).

B. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018, with Errata.

C. NSF 61 - Drinking Water System Components - Health Effects 2020.

D. NSF 372 - Drinking Water System Components - Lead Content 2020.

1.04 SUBMITTALS

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, trim,
and finishes.

B. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in place
to protect fixtures and prevent use.

1.07 WARRANTY

A. Provide five year manufacturer warranty for electric water cooler.
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PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and NSF
372 for maximum lead content; label pipe and fittings.

B. Water Efficiency:  EPA WaterSense label is required for all water closets, urinals, lavatory faucets,
and showerheads.

2.02 REGULATORY REQUIREMENTS

A. Comply with applicable codes for installation of plumbing systems.

2.03 TANK TYPE WATER CLOSETS (WC-1/WC-2) ADAAG COMPLIANT

A. Water Closets: Vitreous china, ASME A112.19.2, enlongated rim, wall hung.
1. Flush Volume: 1.28 gallon, maximum.
2. Flush Operation: Side-mounted chrome trip lever.
3. Outlet Size: Nominal 4 inches.
4. Color: White.
5. Manufacturers:

a. American Standard Inc: Model 2882107
b. Sloan Valve Company
c. Zurn Industries.

B. Bowl:  ASME A112.19.2; wall hung, vitreous china, reverse trap, whirlpool action close-coupled
closet combination with regular rim, insulated vitreous china closet tank with fittings and lever
flushing valve, chrome plated bolt caps.

C. Seats:
1. Bemis Manufacturing Company; Model 2155SSC
2. Church Seat Company.
3. Olsonite.

D. Solid antimicrobial white plastic, open front, extended back, self-sustaining hinge, brass bolts,
without cover.

E. Water Closet Carrier:
1. Manufacturers:

a. Jay R. Smith MFG. Co.
b. Zurn Industries, Inc
c. MIFAB.

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud, lugs
for floor and wall attachment, threaded fixture studs with nuts and washers.

2.04 TANK TYPE WATER CLOSETS (WC-3)

A. Water Closets: Vitreous china, ASME A112.19.2, enlongated rim, wall hung.
1. Flush Volume: 1.28 gallon, maximum.
2. Flush Operation: Side-mounted chrome trip lever.
3. Outlet Size: Nominal 4 inches.
4. Color: White.
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5. Manufacturers:
a. American Standard Inc: Model 2882107
b. Sloan Valve Company
c. Zurn Industries.

B. Bowl:  ASME A112.19.2; wall hung, vitreous china, reverse trap, whirlpool action close-coupled
closet combination with regular rim, insulated vitreous china closet tank with fittings and lever
flushing valve, chrome plated bolt caps.

C. Seats:
1. Bemis Manufacturing Company; Model 2155SSC.
2. Church Seat Company.
3. Olsonite.

D. Solid antimicrobial white  plastic, open front, extended back, self-sustaining hinge, brass bolts,
without cover.

E. Water Closet Carrier:
1. Manufacturers:

a. Jay R. Smith MFG. Co.
b. Zurn Industries, Inc
c. MIFAB.

2. ASME A112.6.1M; adjustable  cast iron frame, integral drain hub and vent, adjustable spud, lugs
for floor and wall attachment, threaded fixture studs with nuts and washers.

2.05 WALL HUNG URINALS (UR-1), ADAAG COMPLIANT 

A. Wall Hung Urinal Manufacturers:
1. American Standard, Inc ; Model 6590 .
2. Sloan Valve Company.
3. Zurn Industries, Inc .

B. Urinals:  Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.
1. Flush Volume: 1.0 gallons, maximum.
2. Flush Style:  Washout.
3. Flush Valve:  Exposed (top spud).
4. Removable stainless steel strainer.
5. Supply Size:  3/4 inch.
6. Outlet Size:  2 inches.

C. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.
1. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.

D. Manufacturers:
1. Sloan Valve Company ; Model 186 .
2. Zurn Industries, Inc .
3. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Carriers:
1. Manufacturers:
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2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.06 LAVATORY (L-1), ADAAG COMPLIANT 

A. Lavatory Basin provided in Division 12.

B. Supply Faucet Manufacturers:
1. Sloan Valve Company; EBF-650
2. Zurn Industries, Inc.

C. Sensor Operated Faucet:  Cast brass, chrome plated, deck mounted  with sensor located on neck
of spout.
1. Spout Style:  Standard.
2. Power Supply:  Battery, easily replaceable, alkaline or lithium, minimum 200,000 cycles.
3. Water Supply:  3/8 inch compression connections.
4. Aerator:  Vandal resistant, 0.5 GPM, laminar flow device.
5. Sensor range:  Factory set at a minimum of 3 inch adjustable up to 24 inch.
6. Finish:  Polished chrome.

D. Accessories:
1. Chrome plated 17 gage, 0.0538 inch brass P-trap with clean-out plug and arm with escutcheon.
2. Offset waste with perforated open strainer.
3. Thermostatic mixing valve. ASSE 1070 listed, stainless steel screen strainers, and check

valves.  Watts Series LFUSG-B.
4. Screwdriver  stops.
5. Rigid supplies.
6. Lavatory pipe insulation:

a. Manufacturer:
1) Plumberex.
2) Brocar.
3) Truebro.
4) Dearborn

b. Insulation:  Fully molded closed cell vinyl, fit to lavatory P-trap, tailpiece and angle valve stop
assemblies.  Vinyl shall be antimicrobial with UV inhibitors and utilize reusable fasteners.

2.07 SINK (SK-1), ADAAG COMPLIANT 

A. Integral bowl provided in Division 12.

B. Supply Faucet:
1. Manufacturers:

a. Moen; Model 7864EVSRS
2. ASME A112.18.1; spot resistant, stainless brass supply with 8 inchhigh rise rotating spout,

 water economy aerator with maximum 1.5 gpm flow, single lever handle  and pulldown spray
with 68" braided hose. Hands free or manual operation.

C. Accessories:
1. Chrome plated 17 gage brass P-trap and arm with escutcheon.
2. Screwdriver  stops.

a. Manufacturers:
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1) McGuire Model H2167CC.
2) Brasscraft.

3. Rigid  supplies.

2.08 SINK (SK-2)

A. Integral bowl provided in Division 12.

B. Supply Faucet:
1. Manufacturers:

a. Moen; Model 7864EVSRS
2. ASME A112.18.1; spot resistant, stainless brass supply with 8 inchhigh rise rotating spout,

water economy aerator with maximum 1.5 gpm flow, single lever handle and pulldown spray
with 68" braided hose. Hands free or manual operation.

C. Accessories:
1. Chrome plated 17 gage brass P-trap and arm with escutcheon.
2. Screwdriver  stops.

a. Manufacturers:
1) McGuire Model H2167CC.
2) Brasscraft.

3. Rigid  supplies.

2.09 ELECTRIC WATER COOLER (EWC-1), ADAAG COMPLIANT 

A. Manufacturers:
1. Elkay Manufacturing Company ; Model EZTL8WSLK .
2. Haws Corporation .
3. Oasis Corporation.

B. Water Cooler with bottle filling unit:  BI-level, electric, mechanically refrigerated; surface 
handicapped  mounted; stainless steel top, vinyl on steel  body, elevated anti-squirt bubbler with
stream guard, automatic stream regulator, push button, mounting bracket; integral air cooled
condenser .  Provide with apron.
1. Capacity:  8.0 gph of 50 degree F water with inlet at 80 degree F and room temperature of 90

degree F, when tested in accordance with ASHRAE Std 18.
2. Electrical:  Maximum 1/5 hp  compressor, 6 foot  cord and plug for connection to electric wiring

system .

C. Bottle Filling Unit:  Unit shall mount on water cooler and include a bottle counter.  Unit shall meet
ADA Guidelines for parallel approach; include an electronic sensor for no-touch activation with an
automatic 20-second shut-off time.  Fill rate shall be 1.0 - 1.5 gpm laminar flow.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.
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C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-in
schedule for particular fixtures.

3.03 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and
escutcheons.

C. Install components level and plumb.

D. Install and secure fixtures in place with wall supports and bolts.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before rough-
in and installation.

3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

3.06 CLEANING

A. Clean plumbing fixtures and equipment.

3.07 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Measurement of final operating condition of HVAC systems.

1.02 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition 2016.

B. ASHRAE Std 110 - Methods of Testing Performance of Laboratory Fume Hoods 2016.

C. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems
2008, with Errata (2019).

D. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems 2015, with Errata (2017).

E. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing 2002.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final copies

for Architect/Engineer and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report format

use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
6. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Architect/Engineer.
g. Project Contractor.
h. Report date.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
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1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of Building

Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
4. SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection procedures
with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management

Institute:  www.tabbcertified.org/#sle.

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10.Air outlets are installed and connected.
11.Duct system leakage is minimized.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.

3.03 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and
plus or minus 10 percent of design for return and exhaust systems.
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B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

3.04 RECORDING AND ADJUSTING

A. Field Logs:  Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to
be restored.  Set and lock memory stops.

D. Mark on drawings the locations where traverse and other critical measurements were taken and
cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors
to electrical switch boxes, and restoring thermostats to specified settings.

3.05 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and
noise.

D. Use volume control devices to regulate air quantities only to extend that adjustments do not create
objectionable air motion or sound levels.  Effect volume control by duct internal devices such as
dampers and splitters.

E. Measure static air pressure conditions on air supply units, including filter and coil pressure drops,
and total pressure across the fan.  Make allowances for 50 percent loading of filters.

F. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

G. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

3.06 SCOPE

A. Test, adjust, and balance the following:
1. Plumbing Pumps.
2. Packaged Roof Top Heating/Cooling Units.
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3. Fans.

END OF SECTION
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DUCT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Duct insulation.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

1.03 REFERENCE STANDARDS

A. ASTM C411 - Standard Test Method for Hot-Surface Performance of High-Temperature Themal
Insulation.

B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means
of the Heat Flow Meter Apparatus 2021.

C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial
and Industrial Applications 2013 (Reapproved 2019).

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

E. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum three years of experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics,
and insulation cements.
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B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

B. Insulation minimum thickness shall meet or exceed requirments as listed in International Energy
Conservation Code, 2018.

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturers:
1. CertainTeed Corporation.
2. Johns Manville Corporation.
3. Knauf Insulation.
4. Owens Corning Corp.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K  value:  0.25 at 75 degrees F , when tested in accordance with ASTM C518.
2. Maximum Service Temperature:   450 degrees F .
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.04 perm inch  0.04 perm inch, when tested in accordance with

ASTM E96/E96M.
3. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.

E. Tie Wire:  Annealed steel, 16 gauge, 0.0508 inch diameter.

2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION POLYMER FOAM

A. Manufacturer:
1. Armacell; Model ArmaTuff.
2. K-Flex; Model K-Flex Clad AL.
3. Substitutions: See Section 01 60 00 - Product Requirements.

B. Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1, in sheet form.
1. Minimum Service Temperature: Minus 40 degrees F.
2. Maximum Service Temperature: 180 degrees F.
3. 'K' value: 0.25 at 75 degrees F, when tested in accordance with ASTM C177.
4. Moisture vapor permeability; 0.05 perm-in., ASTM E96.
5. Water absorption; 0.2% by volume, ASTM C1763
6. Connection: Waterproof vapor barrier adhesive.
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C. Jacket: 17.5 mils metal cladding attached to insulation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Insulated Ducts Conveying Air Below Ambient Temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections, and

expansion joints.

D. Insulated Ducts Conveying Air Above Ambient Temperature:
1. Insulate fittings and joints.  Where service access is required, bevel and seal ends of insulation.

E. Exterior Applications: Provide insulation with vapor barrier jacket. Cover with with calked aluminum
jacket with seams located on bottom side of horizontal duct section .

F. Slope exterior ductwork to shed water.

G. External Duct Insulation Application:
1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier adhesive

or tape to match jacket.
2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where

necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation without

disturbing wrapping.

3.03 SCHEDULES

A. Exhaust Ducts Within 10 ft of Exterior Openings:
1. Flexible Glass Fiber Duct Insulation:  2 inches thick.

B. Ducts Exposed to Outdoors:
1. Flexible Elastomeric Cellular Polymer Foam Insulation: 3-inches thick (minimum R-12).

END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ductwork.

1.02 RELATED REQUIREMENTS

A. Section 23 07 13 - Duct Insulation:  External insulation and duct liner.

1.03 REFERENCE STANDARDS

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals Most Recent Edition Cited by Referring
Code or Reference Standard.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.

F. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.

G. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors current edition, including all
revisions.

1.04 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A standards.

1.05 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS

2.01 MATERIALS

A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G90/Z275 coating.

B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.
1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and

compatible with substrates, and recommended by manufacturer for pressure class of ducts.
2. VOC Content:  Not more than 250 g/L, excluding water.
3. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index of

zero, when tested in accordance with ASTM E84.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 23 31 00 -2

 SECTION 23 31 00
HVAC DUCTS AND CASINGS

C. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

D. Ducts:  Galvanized steel, unless otherwise indicated.

E. Low Pressure Supply (System with Cooling Coils):  2 inch w.g. pressure class, galvanized steel.

F. Medium and High Pressure Supply:  4 inch w.g. pressure class, galvanized steel.

G. Return and Relief:  1 inch w.g. pressure class, galvanized steel.

H. General Exhaust:  1 inch w.g. pressure class, galvanized steel.

I. Ductmate or WDCI duct connection systems are acceptable.  Ductwork constructed using these
systems shall refer to manufacturer's recommendations for sheet metal gage intermediate and joint
reinforcement.

J. Interior gaskets for flanged connections shall be Ductmate 440 butyl rubber.

2.02 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.

B. No variation of duct configuration or size permitted except by written permission.  Size round duct
installed in place of rectangular ducts in accordance with ASHRAE (FUND) Handbook -
Fundamentals.

C. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

D. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.  Where not possible and where rectangular elbows must be used, provide air foil turning
vanes of perforated metal with glass fiber insulation.

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum
30 degrees divergence upstream of equipment and 45 degrees convergence downstream.

F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).

G. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).

B. During construction provide temporary closures of metal or taped polyethylene on open ductwork
to prevent construction dust from entering ductwork system.

C. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.

D. Duct sizes indicated shall be of sizes indicated.  However, necessary changes in shape offsets or
crossovers to clear piping, lighting, building construction obstructions, etc. shall be made without
additional cost.
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E. Provide openings in ductwork where required to accommodate thermometers and controllers.
 Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage.  Where openings are provided in insulated
ductwork, install insulation material inside a metal ring.

F. Locate ducts with sufficient space around equipment to allow normal operating and maintenance
activities.

END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air turning devices/extractors.

B. Duct test holes.

C. Flexible duct connectors.

1.02 RELATED REQUIREMENTS

A. Section 23 31 00 - HVAC Ducts and Casings.

1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS

2.01 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

2.02 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene plugs,
threaded plugs, or threaded or twist-on metal caps.

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide
extended neck fittings to clear insulation.

2.03 FLEXIBLE DUCT CONNECTORS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.
1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,

minimum density 30 oz per sq yd.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA
(DCS).  Refer to Section 23 31 00 for duct construction and pressure class.

B. Provide duct test holes where indicated and required for testing and balancing purposes.
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C. At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

D. At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

END OF SECTION
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SECTION 23 34 23
HVAC POWER VENTILATORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Ceiling exhaust fans.

1.02 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. AMCA 99 - Standards Handbook 2016.

1.04 SUBMITTALS

A. Product Data:  Provide data on fans and accessories including fan curves with specified operating
point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical
characteristics and connection requirements.

B. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts
list, and wiring diagrams.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Greenheck.

B. Loren Cook Company .

C. Twin City Fan & Blower .

2.02 POWER VENTILATORS - GENERAL

A. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans.

B. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating Seal.

C. Fabrication:  Comply with AMCA 99.

D. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

2.03 CEILING  EXHAUST FANS

A. Centrifugal Fan Unit:  direct driven with galvanized steel housing lined with acoustic insulation,
resilient mounted motor, gravity backdraft damper in discharge.

B. Disconnect Switch:  Cord and plug in housing for thermal overload protected motor and wall
mounted switch.

C. Grille:   Aluminum with baked white enamel finish .
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D. Discharge Accessory: Model WS-10x3 hooded wall cap, steel construction with black enamel finish
for outside wall applications, built-in birdscreen and damper.

E. Accessories:
1. Solid State Speed Control: Mounted and wired inernally.
2. Round Duct Connection.
3. Vibration Isolators.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Hung Cabinet Fans:
1. Install fans with resilient mountings and flexible electrical leads.

END OF SECTION
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PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Packaged heat pump roof top unit.

B. Thermostats

C. Roof mounting curb and base.

1.02 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump
Equipment 2023.

B. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment 2015, with Addendum.

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.

1.04 SUBMITTALS

A. Product Data:  Provide capacity and dimensions of manufactured products and assemblies
required for this project.  Indicate electrical service with electrical characteristics and connection
requirements, and duct connections.

B. Shop Drawings:  Indicate capacity and dimensions of manufactured products and assemblies
required for this project.  Indicate electrical service with electrical characteristics and connection
requirements, and duct connections.

C. Manufacturer's Instructions:  Indicate assembly, support details, connection requirements, and
include start-up instructions.

D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.

E. Factory start-up forms.

F. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's name
and registered with manufacturer.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Filters:  One set for each unit.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum three years of documented experience.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect units from physical damage by storing off site until roof mounting curbs are in place, ready
for immediate installation of units.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide a five year warranty to include coverage for refrigeration compressors.

PART 2  PRODUCTS

2.01 PACKAGED HEAT PUMP ROOF TOP UNIT

A. Manufacturers:
1. Trane.
2. Carrier.
3. York.

B. General
1. The units shall be horizontal airflow as shipped and convertible to downflow. All units shall be

factory assembled, piped, internally wired and fully charged with refrigerant. Units shall be
certified to UL Standard 1995. All units shall be factory run tested to check cooling operation,
fan and blower rotation and control or TXV sequence. Units shall be designed to operate at
ambient temperatures between 115°F and 55°F in cooling as manufactured. Cooling
performance shall be rated in accordance with AHRI standards

C. Unit Casing:
1. All components shall be mounted in a weather- resistant steel cabinet with an enamel finish.

Access panels shall be provided for unit controls and indoor coil and fans. Indoor air section
compartment shall be completely insulated with fireproof, permanent, odorless fiber material.
Knockouts shall be provided for utility and control connections. Drain connections shall be
provided to accommodate indoor water runoff.

D. Compressor:
1. The compressor shall be hermetically sealed, high efficiency scroll compressors. Internal

overcurrent and over temperature protection, internal pressure relief shall be standard. Other
features include centrifugal oil pump, low vibration and noise.

E. Refrigeration System:
1. All units shall have refrigerant control. Service pressure tap ports and a refrigerant line filter

shall be standard.

F. Evaporator Coil:
1. Internally enhanced 3/8" OS seamless copper tubing mechanical bonded to aluminum fins,

factory pressure and leak tested at 480 —650 psig. All units have TXV to control refrigerant
flow.

G. Condenser Coil:
1. The Spine Fin ™ condenser coil shall be continuously wrapped, corrosion resistant all

aluminum with minimum brazed joints. This coil is 3/8” OD seamless aluminum tubing glued to
a continuous aluminum fin. Coils are lab tested to withstand 2.000 pounds of pressure per
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square inch. The outdoor coil provides low airflow resistance and efficient heat transfer. The coil
is protected on all four sides by louvered panels

H. Indoor Air Fan:
1. Constant Torgue, forward-curved, centrifugal wheel in a Composite Vortica ® Blower housing.

Motor shall have thermal overload protection and permanently lubricated motor bearings.
Motor/blower assembly isolated from unit with rubber mounts.

I. Outdoor Fan:
1. One direct-drive, statically and dynamically balanced propeller fan shall be used in a draw-

through vertical discharge configuration. Permanently lubricated weather proof motor shall have
built-in thermal overload protection.

J. System Controls:
1. System controls include condenser fan, evaporator fan and compressor contactors.

K. Accessories Roof Curb
1. The roof curb shall be designed to mate with the unit and provide support and complete

weathertight installation when properly installed. Adhesive back polyurethane sealing strips
shall be provided to ensure an airtight seal between supply and return openings of the curb and
unit. The roof curb design allows field fabricated ductwork to be connected directly to the curb.
Curb ships knocked down for field assembly, and includes factory installed wood nailer strips.

L. Electric Heaters:
1. Each heater assembly shall include power supply fusing if over 48 amps, automatic resetting

limit switches and heat limiters for thermal protection. Heaters shall be provided with polarized
plugs for quick connection to unit low voltage wiring. Electric heat modules shall be UL listed.

M. Single Source Power Entry:
1. This accessory shall allow single source power connection to unit and heater combination.

Single source power entry kits shall have specific matching heater(s). Kit shall include high
voltage terminal blocks, fuse blocks and fuses, cut-to-length interconnecting wiring, and junction
box (if required) to provide power sources with fuse protection as required for both the unit and
accessory heater. Kit components shall install within the heater cabinet in the heater access
section. Single source branch power circuit shall be protected and wired in accordance with
local codes.

N. Opetional Equipment:
1. Hinged filter rack.

2.02 THERMOSTAT:

A. Manufacturer:
1. Carrier
2. Trane
3. Honeywell

B. Room thermostat shall incorporate:
1. Ability to control 4 stages of heat and 2 stages of cooling.
2. Touchscreen programmable control.
3. Wifi enabled for remote monitoring.
4. Automatic switching from heating to cooling.
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5. Ability to control heat pump for both heating and cooling as well as supplemenatry electric heat.
6. Preferential rate control to minimize overshoot and deviation from set point.
7. Instant override of set point for continuous or timed period from one hour to 31 days.
8. Short cycle protection.
9. Programming based on weekdays, Saturday and Sunday.
10.Switch selection features including imperial or metric display, 12 or 24 hour clock, keyboard
11.disable, remote sensor, fan on-auto.

C. Room Thermostat Display:
1. Time of Day
2. Actual room temperature.
3. Programmed temperature.
4. Day of week.
5. System model indication: heating, cooling, auto, off, fan auto, fan on.
6. Stage (heating or cooling) operation.

2.03 CURBS

A. Curbs to be fully gasketed between the curb top and unit bottom with the curb providing full
perimeter support, cross structure support and air seal for the unit. Curb gasket shall be furnished
within the control compartment of the rooftop unit to be mounted on the curb immediately before
mounting of the rooftop unit.

B. Knockdown curbs (with duct support rails) shall be factory furnished for field assembly.

C. Solid bottom curb shall be factory assembled and fully lined with 1 inch neoprene coated fiberglass
insulation and include a wood nailer strip.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop
drawings.

B. Verify that proper power supply is available.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Mount units on factory built roof mounting curb providing watertight enclosure to protect ductwork
and utility services.  Install roof mounting curb level.

C. Provide p-trap on condensate drain outlets and pipe to nearest roof drain.

3.03 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in
place, bearings lubricated, and fan has been test run under observation.

3.04 SYSTEM STARTUP

A. Prepare and start equipment.  Adjust for proper operation.
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3.05 CLOSEOUT ACTIVITIES

A. Demonstrate operation to Owner's maintenance personnel.

END OF SECTION
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SECTION 26 05 00
BASIC ELECTRICAL REQUIREMENTS

PART 1   GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Basic Electrical Requirements and materials specifically applicable to Division 26 Sections, in
addition to Division 1 - General Requirements.  Section includes:
1. Electrical Identification.
2. Conductors and Devices.
3. Raceways and Boxes.
4. Supporting Devices.

1.03 REGULATORY REQUIREMENTS

A. Conform to NFPA 70 - National Electrical Code, latest edition with admendments as adopted by
the City of Yorkville, IL.

B. Install electrical Work in accordance with the NECA Standard of Installation.

1.04 DELIVERY, STORAGE AND HANDLING

A. Store and protect all materials as specified under the provisions of Section 01 60 00 and as
specified herein.

B. Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

C. Ship products to the job site in their original packaging.  Receive and store products in a suitable
manner to prevent damage or deterioration.  Keep equipment upright at all times.

D. Investigate the spaces through which equipment must pass to reach its final destination.
 Coordinate with the manufacturer to arrange delivery at the proper stage of construction and to
provide shipping splits where necessary.

1.05 PROJECT/SITE CONDITIONS

A. Install work in locations shown on Drawings, unless prevented by Project conditions.  Drawings
have omitted certain branch circuitry in areas for ease of reading.  All branch circuitry is to be
provided by Contractor.

B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including
changes to Work specified in other Sections.  Obtain permission from Architect/Engineer before
proceeding as specified under modification procedures.

1.06 QUALITY ASSURANCE

A. Provide Work as required for a complete and operational electrical installation.
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B. All products shall be designed, manufactured, and tested in accordance with industry standards.
 Standards, organizations, and their abbreviations as used hereafter, include the following:
1. American National Standards Institute, Inc (ANSI).
2. American Society for Testing and Materials (ASTM).
3. National Electrical Manufacturers Association (NEMA).
4. Underwriters Laboratories, Inc. (UL).

C. Install all Work in accordance with the NECA Standard of Installation.

1.07 SUBMITTALS

A. Submit all requested items in Division 26 Sections under provisions of Section 01 30 00.

1.08 SUBSTITUTIONS

A. Substitutions will be considered only as allowed within the provisions of Section 01 60 00.

1.09 PROJECT RECORD DOCUMENTS

A. Cooperate and assist in the preparation of project record documents under the provisions of
Section 01 78 00.

1.10 TRENCHING, FILL AND COMPACTION

A. Provide trenching, fill and compaction for all work indicated on Drawings and specified in Division
26 sections.

1.11 TEMPORARY UTILITIES

A. Arrange with utility company and provide temporary lighting and power necessary for building
construction and temporary structures.  Perform work in accordance with Section 01 51 00
requirements.

1.12 PROJECT MANAGEMENT AND COORDINATION

A. Proper project management and coordination is critical for a successful project.  Manage and
coordinate the Work with all other trades in accordance with Section 01 30 00 requirements.
Reliance on the Drawings and Specifications only for exact project requirements is insufficient for
proper coordination.

PART 2   PRODUCTS

2.01 WIRING METHODS

A. All locations:  Building wire in raceway.

B. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for
control wiring.
1. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 100 feet.

 Use minimum #10 AWG conductor wire in all the following locations:
a. All programmable panel branch circuits (larger where indicated).
b. All emergency lighting and exit branch circuits.

2.02 WIRE AND CABLE

A. Manufacturers:
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1. Okonite.
2. Southwire.
3. Collyer.

B. Building Wire:
1. Feeders and Branch Circuits Larger Than 6 AWG:  Copper, stranded conductor, 600 volt

insulation.
2. Feeders and Branch Circuits 6 AWG and Smaller:  Copper conductor, 600 volt insulation.  6

and 8 AWG, stranded conductor; smaller than 8 AWG, stranded conductor (solid for device
terminations).

3. Control Circuits:  Copper, stranded conductor, 600 volt insulation.
4. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
5. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
6. Use conductor not smaller than 12 AWG for power and lighting circuits.
7. Use conductor not smaller than 16 AWG for control circuits.

C. Locations:
1. Concealed Dry Interior Locations:  Use only building wire with Type THHN insulation in

raceway.
2. Exposed Dry Interior Locations:  Use only building wire with Type THHN insulation in raceway.
3. Above Accessible Ceilings:  Use only building wire with Type THHN insulation in raceway.
4. Wet or Damp Interior Locations:  Use only building wire with Type THWN insulation in raceway.
5. Exterior Locations:  Use only building wire with Type XHHW insulation in raceway.
6. Underground Installations:  Use only building wire with Type XHHW insulation in raceway.

2.03 WIRING DEVICES AND WALL PLATES

A. Single Pole Switch: Specification grade.
1. Hubbell Model 1121.
2. P & S Model 521.
3. Leviton Model 1121.
4. Color:  Ivory.

B. Three-way Switch: Specification grade.
1. Hubbell Model 1123.
2. P & S Model 523.
3. Leviton Model 1123.
4. Color:  Ivory.

C. Four-way Switch: Specification grade.
1. Hubbell Model 1124.
2. P & S Model 524.
3. Leviton Model 1124.
4. Color:  Ivory.

D. Duplex Convenience Receptacle: Nema 5-20R, duplex, specification grade.
1. Hubbell.
2. Bryant.
3. Leviton.
4. Color:  Ivory.
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E. GFCI Receptacle: Nema 5-20R, duplex, GFCI, specification grade.
1. Hubbell Model GF-5362.
2. Slater Model SIR-20-F.
3. Eagle Model 647.
4. Color:  Ivory.

F. Decorative Cover Plate:
1. Hubbell.
2. Bryant.
3. Leviton.
4. Description:  Ivory, metal.

G. Weatherproof die cast cover.
1. Intermatic Model WP1030MC (Two-Gang).
2. Approved Equal.

2.04 RACEWAY REQUIREMENTS

A. Use only specified raceway in the following locations:
1. Branch Circuits and Feeders:

a. Concealed Dry Interior Locations:  Electrical metallic tubing.
b. Exposed Dry Interior Finished Locations: Electrical metallic tubing.
c. Exposed Dry Interior Unfinished Locations:  Electrical metallic tubing.
d. Utility Primary and Site Lighting: Sch 40 PVC, concrete encased under road ways and

parking lots.
e. All other locations:  Galvanized Rigid Metallic Conduit.

B. Size raceways for conductor type installed.
1. Minimum Size Conduit Homerun to Panelboard:  3/4-inch.

2.05 METALLIC CONDUIT AND FITTINGS

A. Conduit:
1. Rigid Steel Conduit:  ANSI C80.1.
2. Electrical metallic tubing:  ANSI C80.3.
3. Flexible Conduit:  UL 1, zinc-coated steel.

a. Liquidtight Flexible Conduit:  UL360.  Fittings shall be specifically approved for use with this
raceway.

B. Conduit Fittings:
1. Metal Fittings and Conduit Bodies:  NEMA FB 1.

a. EMT fittings:  Use set-screw indentor-type fittings.

2.06 NONMETALLIC TUBING

A. Manufacturers:
1. Carlon Co.
2. LCP National Plastics, Inc.
3. Pacific Western Extruded Plastics Co.

B. Description:  UL651A "Type EB and A PVC Conduit and HDPE Conduit."
1. Conduit:  Schedule 40.  Suitable for exposure to sunlight and direct burial.
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2.07 CONDUIT HANGERS

A. Manufacturers:
1. Minerrallac Electric Company.
2. Substitutions:  Or Approved Equal.

B. Description:
1. Standard conduit hanger, zinc-plated steel with bolts.
2. Threaded rod and hardware:  Plated finish, size and length as required for loading and

conditions.

2.08 BEAM CLAMPS

A. Manufacturers:
1. Appleton.
2. Midwest.
3. Raco.

B. Description:  Malleable beam clamp,  zinc plated steel.

2.09 ELECTRICAL BOXES

A. Manufacturers:
1. Raco.
2. Steel City.
3. Appleton.
4. Substitutions:  Or Approved Equal.

B. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel, suitable for installation in masonry:

C. Equipment Support Boxes:  Rated for weight of equipment supported; include 2 inch male fixture
studs where required.

D. Wet Location Outlet Boxes:  Cast aluminum:  Cast alloy, deep type, gasket cover, threaded hubs.

2.10 ELECTRICAL CEILING BOXES.

A. Manufacturers:
1. Panduit.
2. Leviton.
3. Walker.

B. Description: Two gang, separated power/data surface metallic box.  Combination duplex receptacle
with two port data faceplate, compatible with data jacks. Ivory.

2.11 PENETRATION SEALANTS

A. Fire-rated assemblies: Provide firestopping of all penetrations made by Work under this Contract in
accordance with provisions of Section 07 84 00 requirements.

B. Thermal and Moisture Protection: Provide thermal and moisture protection made by Work under
this Contract of all exterior wall, floor and roof penetrations in accordance with Division 7
requirements.
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2.12 TWO CELL LOW PROFILE SURFACE METALLIC RACEWAY

A. Manufacturer:
1. Wiremold 2400 Series or equal.

B. Description: UL-5, 2 inches wide by 1 inch height, two channel galvanized steel, combination
power/data.

C. Finish: Painted, ANSI 61 Color Selected by architect.

D. Accessories:   Transition fittings, divider plates, device mounting straps, couplings, combination
power/data cover plates, end plates and all other accessories necessary for a complete system in
locations indicated on Drawings.

2.13 HAND HOLES

A. Manufacturers:
1. Quazite.
2. Approved Equal

B. Description: Precast polymer concrete or precast concrete, Non-conductive, non-flammable with
open bottom.  Flanged, non-conductive, gasketed cover enclosure with stainless-steel cover
screws.
1. Load Rating: UL listed Tier 22 as suitable for driveway, parking lot and off-roadway applications

subject to occasional non-deliberate heavy vehicular traffic.
2. Cover inscribed with "FIELD LIGHTING" or "ELECTRIC" or other suitable description.

2.14 MOTION SENSORS

A. Manufacturers:
1. Leviton
2. Hubbell
3. Approved Equal

B. Combination Wall Switch/Occupancy Sensor
1. Dual technology (passive infrared and ultrasonic),  277V sensor with 180degree field-of-view

and maximum coverage of 2400 square feet.
2. Manual push button for ON/OFF light switching.
3. Time delay settings: 30 seconds, 10, 20 or 30 minutes).
4. Adjustable Integral blinders.
5. Sensor shall continuously monitor space to identify usage patterns.  Unit shall automatically

adjust time delay and sensitivity settings for optimal performance and energy efficiency.

C. Ceiling Mounted.
1. Dual technology (passive infrared and ultrasonic), 24VDC sensor with unobtrusive appearance

and 360 degrees of coverage.
a. Provide type/quantity of motion sensors to meet square foot coverage requirements.

2. Provide power pack for 24VDC controls and switching of 120/277V circuits.  Minimum quantity
of sensors per power pack: 2.

3. Sensor shall continuously monitor space to identify usage patterns.  Unit shall automatically
adjust time delay and sensitivity settings for optimal performance and energy efficiency.

4. Time delay settings: Auto, fixed (5,10,15,20 or 30 minutes).
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5. Sensitivity settings: Auto, reduced sensitivity (passive infrared) variable (ultrasonic).
6. (1) N/O and (1) N/C output.

2.15 NAMEPLATES AND LABELS

A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.

B. Locations:
1. Each electrical distribution and control equipment enclosure.

C. Letter Size:
1. Use 1/8 inch letters for identifying individual equipment and loads.
2. Use 1/4 inch letters for identifying grouped equipment and loads.

D. Labels: Embossed adhesive tape, with 3/16 inch white letters on a black background.  Use only for
identification of individual wall switches and receptacles and control device stations.

2.16 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Model PCPS.
2. Panduit Model PCM.
3. T & B Model WM.

B. Description:  Cloth type wire markers.

C. Locations:  Each conductor at panelboard gutters, pull boxes, and each load connection.

D. Legend:
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.

2.17 CONDUIT MARKERS

A. Location: Furnish markers for each conduit longer than 6 feet.

B. Spacing: 20 feet on center.

C. Color:
1. 480 Volt System: Orange
2. 208 Volt System: Black
3. Fire Alarm System: Red.

2.18 UNDERGROUND WARNING TAPE

A. Description:  4 inch wide plastic tape, detectable type, colored red with suitable warning legend
describing buried electrical lines.

PART 3   EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Beginning of demolition means installer accepts existing conditions.

B. Verify that supporting surfaces are ready to receive work.

C. Electrical boxes are shown on Drawings, in approximate locations, unless dimensioned.
1. Obtain verification from Architect/Engineer for locations of outlets throughout prior to rough-in.
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D. Degrease and clean surfaces to receive wire markers.

E. Verify that interior of building is physically protected from weather.

F. Verify that mechanical work which is likely to injure conductors has been completed.

G. Completely and thoroughly swab raceway system before installing conductors.

3.02 APPLICATION

A. Install nameplate and label parallel to equipment lines.

B. Secure nameplate to equipment front using screws.

C. Secure nameplates to inside surface of door on panelboard that is recessed in finished locations.

D. Identify underground conduits using underground warning tape.  Install one tape per trench at 3
inches below finished grade.

E. Neatly train and secure wiring inside boxes, equipment, and panelboards.

F. Use wire pulling lubricant for pulling 4 AWG and larger wires.

G. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact routing

and lengths required.

H. Pull all conductors into raceway at same time.

I. Protect exposed cable from damage.

J. Neatly train and lace wiring inside boxes, equipment and panelboards.

K. Support cables above accessible ceilings to keep them from resting on ceiling tiles.

L. Make splices, taps, and terminations to carry full ampacity of conductors without perceptible
temperature rise.

M. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of
conductor.

N. Provide anchors, fasteners, and supports in accordance with NECA "Standard of Installation".

O. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

P. Do not use powder-actuated anchors.

Q. Do not drill or cut structural members.

R. Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon
head bolts to present neat appearance with adequate strength and rigidity.  Use spring lock
washers under all nuts.

S. Install surface-mounted cabinets and panelboards with minimum of four anchors.
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T. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch
off wall.

U. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in
hollow partitions.

V. Terminate spare conductors with electrical tape.

W. Do not share neutral conductor on load side of dimmers.

X. Install wiring devices in accordance with manufacturer's instructions.
1. Install wall switches at height shown on drawings, OFF position down.
2. Install convenience receptacles at height shown on drawings grounding pole on bottom.
3. Install specific purpose receptacles at heights shown on Drawings.

Y. Install wall plates flush and level.
1. Install decorative plates on switch, receptacle, and blank outlets in finished areas.
2. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above

accessible ceilings, and on surface-mounted outlets.

END OF SECTION
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SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for alterations
work.

1.03 SUMMARY

A. Section Includes:
1. Electrical demolition: Remove electrical systems  shown on drawings.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Report discrepancies to Architect/Engineer before disturbing existing installation.

C. Beginning of demolition means installer accepts existing conditions.

D. Demolition Drawings are based on casual field observation and are intended to identify the limits of
the construction site.  Remove all electrical systems in their entirety in proper sequence with the
Work.

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is complete and
ready for service.  Disable system only to make switchovers and connections.  Minimize outage
duration.

E. Existing Electrical Service: Maintain existing system in service until new system is complete and
ready for service.  Disable system only to make switchovers and connections.  Obtain permission
from Owner and Architect at least 24 hours before partially or completely disabling system.
 Minimize outage duration.  Make temporary connections to maintain service in areas adjacent to
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work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are not
removed.

E. Disconnect and remove abandoned panelboards and distribution equipment.

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

H. Repair adjacent construction and finishes damaged during demolition and extension work.

I. Maintain access to existing electrical installations that remain active.  Modify installation or provide
access panel as appropriate.

J. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

K. Properly dispose of all ballast to approved ballast recycler.  Do not land fill ballasts.

3.04 CLEANING AND REPAIR

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional requirements.

B. Clean and repair existing materials and equipment that remain or that are to be reused.

C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

D. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior and
interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken
electrical parts.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical connections to equipment and devices not and integral part of the electrical distribution
system.

1.02 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2016.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Provide conduit rough-in and electrical connection to powered equipment and devices identified in
the Project Manual and on the Drawings.  Refer specifally, but not limited to, these Specification
Sections for further information:
1. Section 22 30 00 - Plumbing Equipment.
2. Section 23 34 23 - HVAC Power Ventilators.
3. Section 23 74 13 - Packaged Outdoor Central-Station Air-Handling Units.
4. Section 28 46 00 - Fire Detection and Alarm.

B. Coordination:  Determine connection locations and requirements for furniture, equipment and
devices furnished or provided under other sections.
1. Do not rely solely on the Drawings and Project Manual for execution of the Work of this Section.
2. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions.
3. Include necessary field evaluation time to inspect connection requirements.
4. Coordinate with other trades to determine exact rough-in requirements.

C. Sequencing:
1. Install rough-in of electrical connections before installation of furniture and equipment is

required.
2. Make electrical connections before required start-up of equipment.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.
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1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified equipment

grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
4. Product:  Carol.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit with
watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures
encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment
connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete equipment
wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete equipment
wiring requirements.

END OF SECTION
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PART 1  GENERAL

1.01 SECTION INCLUDES

A. Low-voltage (600 V and less) switchboards and associated accessories for service and distribution
applications.

B. Overcurrent protective devices for switchboards.

1.02 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e (Amended 2017).

B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers 2016.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

D. NECA 400 - Standard for Installing and Maintaining Switchboards 2007.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

F. NEMA PB 2 - Deadfront Distribution Switchboards 2011.

G. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and Maintenance
of Deadfront Distribution Switchboards Rated 600 Volts or Less 2013.

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 2017.

I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

J. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures
Current Edition, Including All Revisions.

K. UL 891 - Switchboards Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or

other potential obstructions within the dedicated equipment spaces and working clearances
required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors to
be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional constraints
of the installation.

5. Notify Architect/Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for switchboards,
enclosures, overcurrent protective devices, and other installed components and accessories.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual installed locations of switchboards and final equipment
settings.

1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchboards in accordance with manufacturer's instructions,
NECA 400, and NEMA PB 2.1.

B. Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed). Where
necessary, provide temporary enclosure space heaters or temporary power for permanent factory-
installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect
units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Switchboards:
1. ABB/GE :  www.electrification.us.abb.com/#sle.
2. Eaton Corporation :  www.eaton.com/#sle.
3. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.
4. Siemens Industry, Inc:  www.usa.siemens.com/#sle.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including any
design fees.

D. Source Limitations:  Furnish switchboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained from
a single supplier.

2.02 SWITCHBOARDS

A. Provide switchboards consisting of all required components, control power transformers,
instrumentation and control wiring, accessories, etc. as necessary for a complete operating
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system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description:  Dead-front switchboard assemblies complying with NEMA PB 2, and listed and
labeled as complying with UL 891; ratings, configurations and features as indicated on the
drawings.

D. Service Conditions:
1. Provide switchboards and associated components suitable for operation under the following

service conditions without derating:
a. Altitude:  Less than 6,600 feet.
b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:  Between 23
degrees F and 104 degrees F.

2. Provide switchboards and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

E. Short Circuit Current Rating:
1. Provide switchboards with listed short circuit current rating not less than the available fault

current at the installed location as indicated on the drawings.

F. Main Devices:  Configure for top or bottom incoming feed as indicated or as required for the
installation.  Provide separate pull section and/or top-mounted pullbox as indicated or as required
to facilitate installation of incoming feed.

G. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard (non-

tapered). Tapered bus is not permitted.
2. Provide solidly bonded equipment ground bus through full length of switchboard, with a suitable

lug for each feeder and branch circuit equipment grounding conductor.
3. Phase and Neutral Bus Material:   Copper .
4. Ground Bus Material:   Copper .

H. Conductor Terminations:  Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:

a. Main and Neutral Lug Material:   Copper, suitable for terminating copper conductors only .
b. Main and Neutral Lug Type:  Mechanical.

2. Load Conductor Terminations:
a. Lug Material:   Copper, suitable for terminating copper conductors only .
b. Lug Type:

I. Enclosures:
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following

installation locations:
2. Finish:  Manufacturer's standard unless otherwise indicated.

J. Future Provisions:
1. Prepare designated spaces for future installation of devices including bussing, connectors,

mounting hardware and all other required provisions.
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K. Instrument Transformers:
1. Comply with IEEE C57.13.
2. Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers:  Connect secondaries to shorting terminal blocks.
4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

2.03 OVERCURRENT PROTECTIVE DEVICES

A. Circuit Breakers:
1. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.

2. Molded Case Circuit Breakers:
a. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers; listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

b. Minimum Interrupting Capacity:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

c. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the switchboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive switchboards.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA
PB 2.1.

C. Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide
minimum clearance of 1/2 inch between switchboard and wall.

E. Install switchboards plumb and level.

F. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.
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G. Install all field-installed devices, components, and accessories.

H. Where accessories are not self-powered, provide control power source as indicated or as required
to complete installation.

I. Provide filler plates to cover unused spaces in switchboards.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Before energizing switchboard, perform insulation resistance testing in accordance with NECA 400
and NEMA PB 2.1.

C. Inspect and test in accordance with NETA ATS, except Section 4.

D. Perform inspections and tests listed in NETA ATS, Section 7.1.

E. Molded Case and Insulated Case Circuit Breakers:  Perform inspections and tests listed in NETA
ATS, Section 7.6.1.1  for all main circuit breakers . Tests listed as optional are not required. 

F. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 7.10. The
dielectric withstand tests on primary windings with secondary windings connected to ground listed
as optional are not required.

G. Correct deficiencies and replace damaged or defective switchboards or associated components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque
settings.

B. Adjust alignment of switchboard covers and doors.

3.05 CLEANING

A. Clean dirt and debris from switchboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES

3.07 PROTECTION

A. Protect installed switchboards from subsequent construction operations.

END OF SECTION
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LIGHTNING PROTECTION FOR STRUCTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Strike (air) terminals and interconnecting conductors.

B. Grounding and bonding for lightning protection.

1.02 REFERENCE STANDARDS

A. NFPA 780 - Standard for the Installation of Lightning Protection Systems 2020.

B. UL 96 - Lightning Protection Components Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination with Roofing Work:  Ensure adequate attachment of strike terminals and conductors
without damage to roofing.

B. Preinstallation Meeting:  Convene a meeting at least at least two weeks prior to commencement of
any work affected by lightning protection system requirements to discuss prerequisites and
coordination required by other installers; require attendance by representatives of installers whose
work will be affected.

1.04 QUALITY ASSURANCE

A. Maintain one copy of each referenced system design standard on site.

B. Designer Qualifications:  Person or entity, employed by installer, who specializes in lightning
protection system design with minimum three years documented experience.

C. Installer Qualifications:  Capable of providing the specified certification of the installed system.

D. Field Quality Control Testing Agency Qualifications:  Firm capable of and experienced in grounding
and bonding testing with documented experience and minimum of three project references.

PART 2  PRODUCTS

2.01 LIGHTNING PROTECTION SYSTEM

A. Lightning Protection System:  Provide complete system complying with NFPA 780, including air
terminals, bonding, interconnecting conductors and grounding electrodes.
1. Provide system that protects:

a. The entire structure.
2. Coordinate with other grounding and bonding systems specified.
3. Determine ground resistance by field measurement.
4. Provide copper, bronze, or stainless steel components, as applicable; no aluminum.
5. Provide system certified by Underwriters Laboratories or the Lightning Protection Institute.

2.02 COMPONENTS

A. All Components:  Complying with applicable requirements of UL 96.

B. Grounding Rods:  Solid copper.
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C. Ground Plate:  Copper.

D. Conductors:  Copper cable.

E. Connectors and Splicers:  Bronze.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated on shop drawings.

B. Coordinate work with installation of roofing and exterior and interior finishes.

3.02 INSTALLATION

A. Install in accordance with referenced system standards and as required for specified certification.

B. Connect conductors using mechanical connectors or exothermic welding process; protect adjacent
construction elements and finishes from damage.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Perform visual inspection as specified in NFPA 780 as if this were a periodic follow-up inspection.

C. Perform continuity testing as specified in NFPA 780 as if this were testing for periodic
maintenance.

D. Obtain the services of the specified certification agency to provide inspection and certification of
the lightning protection system, including performance of any other testing required by that agency.

END OF SECTION
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SECTION 26 51 00
INTERIOR LUMINAIRES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Emergency lighting units.

B. Lamps.

C. LED retrofit luminaire conversion kits.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices current edition.

B. IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric Data
and Related Information 2002 (Reaffirmed 2008).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

H. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

I. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions.

J. UL 1598 - Luminaires Current Edition, Including All Revisions.

K. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits Current Edition,
Including All Revisions.

L. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other sections

or by others. Coordinate the work with placement of supports, anchors, etc. required for
mounting. Coordinate compatibility of luminaires and associated trims with mounting surfaces at
installed locations.
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2. Coordinate the placement of luminaires with structural members, ductwork, piping, equipment,
diffusers, fire suppression system components, and other potential conflicts installed under
other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect/Engineer of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Provide photometric calculations where luminaires are proposed for substitution upon request.
2. Indicate construction, installation and mounting details for products.
3. Wiring Diagrams: Submit wiring diagrams for all exit sign, night light, self-contained back-up

battery lighting, battery ballasts and associated circuit breakers, programmable circuit breakers
and/or emergecy circuit breakers.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements,
listings, service conditions, photometric performance, installed accessories, and ceiling
compatibility; include model number nomenclature clearly marked with all proposed features.
1. Ballasts:  Include wiring diagrams and list of compatible lamp configurations.
2. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and mean

lumen output.
3. Wiring diagrams: Provide wiring diagrams for dimmable ballasts and dimmable switches.

D. Certificates for Dimming Ballasts:  Manufacturer's documentation of compatibility with dimming
controls to be installed.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

H. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.
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1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions:  See Section 01 60 00 - Product Requirements except where individual luminaire
types are designated with substitutions not permitted.

2.02 EMERGENCY LIGHTING UNITS

A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and local
codes, and listed and labeled as complying with UL 924.

B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20 percent
voltage drop from nominal, solid-state control automatically switches connected lamps to integral
battery power for minimum of 90 minutes of rated emergency illumination, and automatically
recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free lead calcium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where indicated.

D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

E. Provide low-voltage disconnect to prevent battery damage from deep discharge.

F. Accessories:
1. Provide compatible accessory mounting brackets where indicated or required to complete

installation.
2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
3. Provide compatible accessory wire guards where indicated.
4. Where indicated, provide emergency remote heads that are compatible with the emergency

lighting unit they are connected to and suitable for the installed location.

2.03 LAMPS

A. Manufacturers:
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1. General Electric Company/GE Lighting:  www.gelighting.com/#sle.
2. Osram Sylvania:  www.sylvania.com/#sle.
3. Philips Lighting North America Corporation ; www.usa.lighting.philips.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.
5. Manufacturer Limitations:  Where possible, provide lamps produced by a single manufacturer.

B. Lamps - General Requirements:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state lamp

efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect/Engineer to be inconsistent in perceived color temperature.

2.04 LED RETROFIT LUMINAIRE CONVERSION KITS

A. Description:  Light-emitting diode (LED) retrofit luminaire conversion kits, including but not limited
to LED lamps and arrays, control modules, drivers, power supplies, wiring, lampholders, brackets,
wire connectors, reflectors, and diffusers, intended for replacement of existing light sources in
existing luminaires; listed as complying with UL 1598C; suitable for installation in luminaire to be
converted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

F. Examine substrate and supporting grids for luminaires.

G. Examine each fixture to determine suitability for lamps specified.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.
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C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.

F. Install wall mounted luminaires, emergency units and exit signs at height as indicated on Drawings
and directed in the field by Architect.  Obtain final approval from Architect prior to commencement
of this portion of work.

G. Install accessories furnished with each luminaire.

H. Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

I. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Install recessed luminaires to permit removal from below.
3. Install recessed luminaires using accessories and firestopping materials to meet regulatory

requirements for fire rating.
4. Install clips to secure recessed grid-supported luminaires in place.

J. Install accessories furnished with each luminaire.

K. Bond products and metal accessories to branch circuit equipment grounding conductor.

L. Emergency Lighting Units:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal

lighting in same room or area. Bypass local switches, contactors, or other lighting controls.

M. Install lamps in each luminaire.

N. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's
recommendations prior to use with any dimming controls. Replace lamps that fail prematurely due
to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply
units to verify proper operation upon loss of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect/Engineer.

F. Energy Code Commissioning:  The electrical contractor shall program, test, calibrate and confirm
the proper operation and plaement of all lighting controls in accordance with the International
Energy Code, 2012 Edition Paragraph C408.3 "Lighting system functional testing".
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3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed
by Architect/Engineer. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect/Engineer or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect/Engineer or authority having jurisdiction.

D. Relamp luminaires which have failed lamps at completion of work.

3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore
finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Demonstration:  Demonstrate proper operation of luminaires to Architect/Engineer, and correct
deficiencies or make adjustments as directed.

C. Just prior to Substantial Completion, replace all lamps that have failed.

D. Project record documents: Accurately record location of each luminaire.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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EXTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Exterior luminaires.

B. Lamps.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Materials and installation requirements for concrete
bases for poles.

B. Section 26 51 00 - Interior Luminaires.

1.03 REFERENCE STANDARDS

A. ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for High-Intensity-Discharge
and Low-Pressure Sodium Lamps 2017.

B. IEEE C2 - National Electrical Safety Code 2017.

C. IESNA LM-5 - Photometric Measurements of Area and Sports Lighting Installations 2004
(Reaffirmed 2007).

D. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products 2019.

E. IESNA LM-64 - Photometric Measurements of Parking Areas; 2001 (Reaffirmed 2007).

F. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules 2019.

G. IES RP-8 - Recommended Practice for Design and Maintenance of Roadway and Parking Facility
Lighting 2018, with Errata (2020).

H. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

I. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems 2006.

J. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).

K. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

L. UL 1598 - Luminaires Current Edition, Including All Revisions.

M. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits Current Edition,
Including All Revisions.

N. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,
Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks, trees,

walls, fences, striping, etc. installed under other sections or by others. Coordinate elevation to
obtain specified foundation height.

2. Notify Architect/Engineer of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of the

manufacturer.
2. Provide photometric calculations where luminaires are proposed for substitution upon request.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements,
listings, service conditions, photometric performance, weight, effective projected area (EPA), and
installed accessories; include model number nomenclature clearly marked with all proposed
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
2. Lamps:  Include rated life and initial and mean lumen output.
3. Poles:  Include information on maximum supported effective projected area (EPA) and weight

for the design wind speed.

D. Certificates for Poles and Accessories:  Manufacturer's documentation that products are suitable
for the luminaires to be installed and comply with designated structural design criteria.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

F. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 26 56 00 -3

 SECTION 26 56 00
EXTERIOR LIGHTING

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

C. Receive, handle, and store wood poles in accordance with ANSI O5.1.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Provide products complying with Federal Energy Management Program (FEMP) requirements.

E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts,
reflectors, lenses, housings and other components required to position, energize and protect the
lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

I. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for direct

contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

J. LED Luminaires:
1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.

2.03 LAMPS

A. Manufacturers:
1. General Electric Company/GE Lighting :  www.gelighting.com/#sle.
2. Osram Sylvania :  www.sylvania.com/#sle.
3. Philips Lighting North America Corporation ; www.usa.lighting.philips.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.
5. Manufacturer Limitations:  Where possible, provide lamps produced by a single manufacturer.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 26 56 00 -4

 SECTION 26 56 00
EXTERIOR LIGHTING

6. Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule or on
the drawings, substitutions are not permitted unless explicitly indicated.

B. Lamps - General Requirements:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state lamp

efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect/Engineer to be inconsistent in perceived color temperature.

2.04 LED RETROFIT LUMINAIRE CONVERSION KITS

A. Description:  Light-emitting diode (LED) retrofit luminaire conversion kits, including but not limited
to LED lamps and arrays, control modules, drivers, power supplies, wiring, lampholders, brackets,
wire connectors, reflectors, and diffusers, intended for replacement of existing light sources in
existing luminaires; listed as complying with UL 1598C; suitable for installation in luminaire to be
converted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install luminaires in accordance with NECA/IESNA 501.

C. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

D. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
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3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

E. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center of
luminaire.

F. Pole-Mounted Luminaires:
1. Foundation-Mounted Poles:

a. Provide cast-in-place concrete foundations for poles as indicated, in accordance with
Section 03 30 00.
1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.

b. Install foundations plumb.
c. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
d. Tighten anchor bolt nuts to manufacturer's recommended torque.

2. Grounding:
a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to branch

circuit equipment grounding conductor.
3. Install separate service conductors, 12 AWG copper, from each luminaire down to handhole for

connection to branch circuit conductors.
4. Electrical Contractor shall provide conduits, fuse holder and fuses for each phase.

G. Install accessories furnished with each luminaire.

H. Bond products and metal accessories to branch circuit equipment grounding conductor.

I. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect/Engineer.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed
by Architect/Engineer. Secure locking fittings in place.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Just prior to Substantial Completion, replace all lamps that have failed.
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3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 28 46 00
FIRE DETECTION AND ALARM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.

B. Transmitters for communication with supervising station.

C. Maintenance of fire alarm system under contract for specified warranty period.

1.02 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage
(1000 V and less) AC Power Circuits 2002 (Corrigendum 2012).

D. Provide all materials and labor in conformance with the following codes and standards:
1. City of Yorkville- Code of Ordinances.
2. ANSI/NFPA 70 - National Electrical Code 2017 Edition as adopted and Amended by the City of

Yorkville, IL.
3. IBC International Building Code, 2018 Edition, with local amendments.
4. IECC International Energy Conservation Code, 2018 Edition with local amendments.
5. International Fire Code, First Edition, 2018, with local amendments.
6. NFPA 72 - National Fire Alarm Code ; 2016.
7. Code for Safety to Life from Fire in Buildings and Structures (Life Safety Code, NFPA 101, 2016

edition).
8. Automatic Fire Detectors, 2005 Edition (NFPA 72E).
9. ADA-AG - American with Disabilities Act - Accessibility Guidelines.
10.Illinois Accessibility Code, 1997 Edition (Illinois Administrative Code, Title 71, Chapter I,

Subchapter b, Part 400).
11.Underwriter's Laboratory.
12.IEEE C62.41 - IEEE Recommended Practice on Surge Voltages in Low-Voltage Power Circuits;

1991 (R1995).

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Evidence of designer qualifications.

C. Shop Drawings:  Submit all information required for plan review and permitting by authorities
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of
operation:
1. Shop drawing submitted to Architect/Engineer shall be approved and signed by the authority

having jurisdiction.
2. Submit point-to-point and single line wiring diagrams showing the point of connection and

terminals used for all field connections.
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3. Submit diagrams showing all connections from field devices to control panel.
a. Include a detailed description of the control panel as it shall operate for this specific

installation.
4. Submit field wiring color-coding legend.
5. Submit control panel interior wiring diagram.
6. Indicate existing wiring arrangements and locations of devices and wiring routing.
7. Copy (if any) of list of data required by authority having jurisdiction.
8. NFPA 72 "Record of Completion", filled out to the extent known at the time.
9. Clear and concise description of operation, with input/output matrix similar to that shown in

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
10.System zone boundaries and interfaces to fire safety systems.
11.Location of all components, circuits, and raceways; mark components with identifiers used in

control unit programming.
12.Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations;

spare capacity calculations; notification appliance circuit voltage drop calculations.
13.List of all devices on each signaling line circuit, with spare capacity indicated.
14.Manufacturer's detailed data sheet for each component, including wiring diagrams, installation

instructions, circuit length limitations, dimensions, ratings, layouts and complete catalog
numbers.
a. Submit UL listings with cross-listing substantiation for each system component  clearly

marked.
15.Description of power supplies; if secondary power is by battery include calculations

demonstrating adequate battery power.
16.Certification by either the manufacturer of the control unit or by the manufacturer of each other

component that the components are compatible with the control unit.
17.Certification by the manufacturer of the control unit that the system design complies with

Contract Documents.
18.Certification by Contractor that the system design complies with Contract Documents.

D. Evidence of installer qualifications.

E. Evidence of instructor qualifications; training lesson plan outline.

F. Evidence of maintenance contractor qualifications, if different from installer.

G. Inspection and Test Reports:
1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

H. Operating and Maintenance Data:  See Section 01 78 00 for additional requirements; revise and
resubmit until acceptable; have one set available during closeout demonstration:
1. Complete set of specified design documents, as approved by authority having jurisdiction.
2. Additional printed set of project record documents and closeout documents, bound or filed in

same manuals.
3. Contact information for firm that will be providing contract maintenance and trouble call-back

service.
4. List of recommended spare parts, tools, and instruments for testing.
5. Replacement parts list with current prices, and source of supply.
6. Detailed troubleshooting guide and large scale input/output matrix.
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7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide
printed copy and computer format acceptable to Owner.

8. Detailed but easy to read explanation of procedures to be taken by non-technical administrative
personnel in the event of system trouble, when routine testing is being conducted, for fire drills,
and when entering into contracts for remodeling.

I. Project Record Documents:  See Section 01 78 00 for additional requirements; have one set
available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated

input/output chart, and voice messages by event.

J. Closeout Documents:
1. Certification by manufacturer that the system has been installed in compliance with

manufacturer's installation requirements, is complete, and is in satisfactory operating condition.
2. NFPA 72 "Record of Completion", filled out completely and signed by installer and authorized

representative of authority having jurisdiction.
3. Final shop drawings approved and signed by the local authority having jurisdiction.
4. Submit record of 100 percent acceptance test.
5. Submit written statement by installing contractor that the system has been installed and tested

in accordance with approved plans, specifications and NFPA requirements.
6. Include actual field conditions including location of end-of-line resistors, cable outing, color

coding, terminations, devices and equipment.
7. Include written sequence of operation.
8. Maintenance contract.

K. Maintenance Materials, Tools, and Software:  Furnish the following for Owner's use in maintenance
of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Furnish spare parts of same manufacturer and model as those installed; deliver in original

packaging, labeled in same manner as in operating and maintenance data and place in spare
parts cabinet.

3. In addition to the items in quantities indicated in PART 2, furnish the following:
a. All tools, software, and documentation necessary to modify the fire alarm system using

Owner's personnel; minimum modification capability to include addition and deletion of
devices, circuits, and zones, and changes to system description, operation, and evacuation
and instructional messages.

b. One copy, on CD-ROM, of all software not resident in read-only-memory.

1.04 QUALITY ASSURANCE

A. Designer: Qualified employee of fire alarm control panel manufacturer, Contractor, or installer , with
experience designing fire alarm systems in the jurisdictional area of the authorities having
jurisdiction.
1. Delegated Engineering Responsibility:  Provide design services necessary to modify initiating

device circuits, notification circuits and affected control panels and power supplies.  Provide all
necessary drawings and specification to local authority having jurisdiction for approval to modify
this existing system as intended.
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B. Manufacturer:  Qualified company specializing in smoke detection and fire alarm systems with five
years documented experience.

C. Installer:  Qualified firm with minimum 5 years documented experience installing fire alarm systems
of the specified type and providing contract maintenance service as a regular part of their business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification that

installer is authorized; include name and title of manufacturer's representative making
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and

address.

D. Maintenance Contractor: Same entity as installer or different entity with specified qualifications.

E. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory, and
able to provide the required training; trained by fire alarm control unit manufacturer.

F. Qualified personnel includes those persons that are:
1. Factory trained and certified; OR
2. NICET Level III or IV (3 or 4)  Fire Alarm certified; OR
3. International Municipal Signal Association Fire Alarm certified; OR
4. Certified by state (Illinois Department of Professional Regulation); OR
5. Trained, qualified, and employed by an organization listed by a national testing laboratory.

G. Preconstruction Conference:  Conduct a preconstruction conference as Specified Under the
Provisions of Section 01 30 00.

1.05 WARRANTY

A. Provide control panel manufacturer's warranty that system components other than wire and conduit
are free from defects and will remain so for 1 year after date of Substantial Completion.

B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year
after date of Substantial Completion.

C. Contractor shall, as condition precedent to final payment, execute a written guaranty to the Owner.
 Materials and equipment furnished by him under this Contract shall remain in satisfactory
operating condition for a period of one year from the date of the final acceptance of the Work by
the Owner. The guaranty shall also include prompt emergency service. All defects or damages due
to faulty materials or workmanship shall be repaired or replaced without delay to the Owner's
satisfaction and at the Contractor's expense.

1.06 MAINTENANCE

A. Submit Under Provisions of Section 01 78 00.

B. Include operating instructions, and maintenance and repair procedures.

C. Provide a one year full maintenance and inspection service from date of Final Acceptance.
 Conform to maintenance and inspection service requirements of NFPA 72.

D. Provide a one year supervising station monitoring service from date of Final Acceptance.
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E. Extra materials:  Provide spare parts under the provisions of Section 01 78 00.  Deliver the
following materials:
1. Provide two keys of each type.
2. Provide five automatic fire detectors of each type.
3. Provide two addressable pull stations, addressable monitor module and addressable control

relay.
4. Provide three horn/strobes.
5. Provide three strobes.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Alarm Control Units and Accessories :
1. Honeywell Security & Fire Solutions/Notifier :  www.notifier.com/#sle.
2. Siemens Building Technologies, Inc :  www.usa.siemens.com/#sle.
3. Simplex, a brand of Johnson Controls :  www.simplex-fire.com/#sle.
4. Provide control units made by the same manufacturer.
5. Design to meet NFPA and BOCA requirements for a fully Underwriter's Laboratory listed local,

central station and remote station automatic fire alarm system and smoke detection.

B. Initiating Devices and Notification Appliances:
1. Same manufacturer as control units.
2. Provide initiating devices and notification appliances made by the same manufacturer, where

possible.

C. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new  automatic fire detection and alarm system:
1. Provide all components necessary, regardless of whether shown in Contract Documents or not.
2. Protected Premises:   Entire building shown on drawings .
3. Comply with the following; where requirements conflict, order of precedence of requirements is

as listed:
a. ADA Standards.
b. The requirements of the local authority having jurisdiction which is City of Yorkville .
c. Applicable local codes.
d. Contract Documents (drawings and specifications).
e. NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations clearly
on design documents.

4. Evacuation Alarm:  Single smoke zone;  general evacuation of entire premises.
5. Zoning:  Point addressable system with initiating devices being individually zoned.
6. Remote Annunciators:  Flush, wall-mounted 80-character back-lit alpha-numeric liquid crystal

display.  Compatible with control unit.  Unit shall indicate stored events, status of all analog
addressable monitor and control points and provides diagnostic fault codes/messages.
a. Main Entrance Annunciator: Suitable for use as a fire alarm remote annunciator with control

features at main entrance or as directed by local AHJ.  Lockable cover
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B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:   By remote supervising station .
2. Remote Supervising Station:  UL-listed central station under contract to facility.

C. Circuits:
1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) :  Class B, Style 0.5 .
3. Notification Appliance Circuits (NAC):  Class B, Style W.
4. All cabling shall be plenum rated.

D. Spare Capacity:
1. Initiating Device Circuits:  Minimum 25 percent spare capacity.
2. Notification Appliance Circuits:  Minimum 25 percent spare capacity.
3. Fire Alarm Control Units:  Capable of handling all circuits utilized to capacity without requiring

additional components other than plug-in control modules.

E. Power Sources:
1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.03 COMPONENTS

A. General:
1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface

mounted unit are acceptable.
2. Provide legible, permanent labels for each control device, using identification used in operation

and maintenance data.

B. Fire Alarm Power Supplies, Initiating Devices, and Notification Appliances:  Analog, addressable
type; listed by Underwriters Laboratories as suitable for the purpose intended.

C. Initiating Devices:
1. Addressable Systems:

a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit.
b. Provide suitable addressable interface modules as indicated or as required for connection to

conventional (non-addressable) devices and other components that provide a dry closure
output.

2. Manual Pull Stations: Double action station, red finish.  Addressable/Analog.
a. Provide 1 extra.

3. Smoke Detectors: Addressable photoelectric smoke detector compatible with control panel.
 Each sensor shall be capable of being set at four sensitivity settings.
a. Automatic and manual functional sensitivity and performance tests shall be possible without

the need for generating smoke.
b. Sensor shall have two LED visual indicators providing local 360 degree visibility of operating

status and alarm indication.  The LED shall pulse periodically indicating the sensor is
receiving power and communication is being supplied.

c. Each sensor shall allow for the setting of two different sensitivity levels.  These two levels
shall be capable of being programmed with different sensitivities for occupied and
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unoccupied mode.  This feature shall also incorporate programmable weekend days, where
the sensor remain at an unoccupied sensitivity level all day.

d. Each sensor screen and cover shall be easily removable for field cleaning.  Wire
connections shall be made by clamping plate and screw.

e. Detector shall be a two-piece head and base unit.
f. Provide 1 extra.

4. Heat Detectors: Addressable, pure white finish housing suitable for finished spaces, sensor type
as indicated on Drawings.
a. Sensor shall have two LED visual indicators providing local 360 degree visibility of operating

status and alarm indication.  The LED shall pulse periodically indicating the sensor is
receiving power and communication is being supplied.

D. Notification Appliances:
1. Speaker: Low profile, Compatible with control unit.  UL 1481 and UL1971 listed devices

a. Voltage 25 or 70.7 Volts rms.
b. Power Rating: 2 watt maximum, with 1/8, 1/4, ½, 1 and 2 watt tap selections.
c. Mounting: Provide trim ring for semi-flush mounting.
d. Finish: Color as required by authority having jurisdiction.
e. Labeling: Provide "FIRE", "ALERT" or other lettering as required by the authority having

jurisdiction.
2. Horn/Strobes:  NFPA 72 and UL 1971; electronic horn rated 90 dBA average at 10 feet.

 Provide integral 110 candela strobe lamp and flasher.  Provide red trim ring for semi-flush
mounting.  Synchronize strobes within site of each other. Compatible with control panel.

3. Strobes:  NFPA 72 and UL 1971; Provide integral 110 candela strobe lamp and flasher.
 Provide red trim ring for semi-flush mounting.  Synchronize strobes within site of each other.
Compatible with control panel.

E. Zone Module Interface:
1. Single zone interface module shall provide an addressable input interface to the control panel

for monitoring normally open contact devices.  Mount inside NEMA 1 enclosure within 10 feet of
first monitored device of zone.  Compatible with control panel.

F. Control Relay Module:
1. Programmable control relay shall be located within 10' of device to be controlled.  Temporal

sound pattern.  Audio shall be synchronized.

G. Circuit Conductors:  Copper or optical fiber; provide 200 feet extra; color code and label.

H. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and NFPA
70; except for optical fiber conductors.
1. Signaling Line Circuits:  Provide surge protection at each point where circuit exits or enters a

building, rated to protect applicable equipment.

I. Locks and Keys:  Deliver keys to Owner.

2.04 SYSTEM DESIGN

A. Operation: System shall be complete supervised for fire alarm circuits, general evacuation,  zoned
fire alarm systems. System shall be activated into the fire alarm mode by actuation of any verified
fire alarm initiating device.  System shall remain in the alarm mode until initiating device(s) are
reset and the fire alarm control panel is manually reset and restored to normal.  Upon system reset.
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B. Operational Features: The system shall have the following:
1. Class B supervision of fire alarm initiating circuits and alarm indicating circuits.
2. Electrical supervision of the primary power (AC) supply, presence of the battery voltage, within

the control panel.
3. Trouble buzzer and trouble light to activate upon a single-break or open condition, or ground

fault on a fire alarm initiating circuit which prevents the required operation of the system. The
trouble signal shall also operate upon loss of primary power (AC) supply, absence of a battery
supply, low battery voltage, removal of alarm zone modules. Provide a trouble alarm silence
switch which will silence the trouble buzzer but will not extinguish the trouble indicator light.
After the system returns to normal operating conditions, the trouble buzzer shall `again sound
until the silencing switch returns to normal position, unless automatic trouble reset is provided.

4. Any FACP trouble and supervisory condition shall signal a trouble or supervisory condition to
supervising station.

5. Drift Compensation - Smoke Detectors:  System software shall automatically adjust each
analog smoke sensor approximately once each week for changes in sensitivity due to the
effects of component aging or environment (i.e. dust).  Each smoke detector shall maintain its
actual sensitivity under adverse conditions to respond to actual alarm conditions while ignoring
the factors which generally contribute to nuisance alarms.
a. Elevator Lobby/shaft/Control Room Smoke Detectors: Suitable for releasing duty, interface

with elevator controller locally.
6. Alarm Verification:  Smoke detector alarm verification shall be a standard option on all zones

while identifying any dry contact devices as an immediate alarm.  Alarm verification procedure
shall be in accordance with NFPA 72 requirements.

7. Addressable Smoke Detector Test:  System software shall automatically test each addressable
smoke sensor a minimum of three times per day.  the test shall be a recognized functional test
of each photocell as required annually by NFPA 72.  Failure of an addressable smoke sensor
shall activate the system trouble circuitry, display a "Test Failed" indication and identify the
individual sensor.

8. Dual-Mode Walk Test:  The control unit shall provide a Dual-Mode Zoned Walk Test Program
which shall enable a single individual to test the Alarm/Supervision status of each initiating
device.  During the walk test, the control unit shall automatically reset after an alarm condition
enabling the testing technician to continue testing the system without requiring a return to the
control unit.
a. During an audible walk test, the act of placing a device in alarm will cause four pulses on the

notification appliance circuits, operation of a supervisory switch will cause three pulses,
while removal or disconnection on an initiating device will cause two pulses.  All tests will be
recorded to a printer for historical reference.

b. A silent walk test will record all tests to a printer for historical reference while not activating
the notification appliance circuits.

9. Final sequence of events shall satisfy the AHJ.

C. Alarm Functions: An alarm condition from manual pull station, verified smoke or automatic
detector, fire suppression initiating device  shall automatically initiate the following functions:
1. Visual indication of the zone operated on the fire remote annunciator panel and control panel.
2. Continuous sounding alarm indicating speaker/horn/strobe devices.
3. Shut down building heating/ventilating system fans.
4. De-energize door hold devices.
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5. Transmit alarm to supervisory station via fire alarm control panel transmitter.

D. Supervisory Alarm: A supervisory alarm shall automatically initiate the following functions:
1. Visual and audible indication of the device operated at the fire alarm panel annunciator for

associated zone.
2. Transmit supervisory alarm to supervisory station via fire alarm control panel transmitter.
3. Audible indication of device throughout protected premises with distinctly different tone from

alarm.

E. Primary Power: Power shall be 120 volts from a dedicated AC service circuit. Transfer from normal
to emergency power or restoration from emergency to normal power shall be fully automatic and
shall not cause transmission of a false alarm.

F. Emergency Power: Provide lead calcium, rechargeable, sealed type storage battery. The
emergency power shall operate in the event of the loss of primary power.

G. Wiring: Wiring shall be solid copper and installed in electrical metallic tubing conduit throughout all
exposed areas.  Flexible metallic conduit may be used for the drops to devices from accessible
junction boxes where it must be "fished" inside wall.
1. Conductors for low voltage DC initiating circuits shall be solid No. 18 AWG minimum.

Conductors for alarm indicating horn/strobe circuits shall be No. 14 AWG minimum.
 Conductors for 120 V circuit shall be No. 12 AWG minimum, 600 VAC rated.

2. Wire for 120V circuits shall not be in the same conduit as low voltage DC circuits. Identify circuit
conductors within each enclosure where a tap, splice or termination is made.

3. Conductor identification shall be by plastic coated self-sticking printed markers or by heat-shrink
type sleeves. Attach markers in a manner that will not permit accidental detachment. Identify,
control circuit terminations.
a. All conductors shall be color coded and 300 volt rated (minimum).
b. Conductors used for the same functions shall be distinctively color coded.
c. Use two different color codes for each alarm circuit; one for each loop.

4. Interconnect batteries, fire alarm control panel and battery charger by not greater than 10 foot of
No. 12 AWG conductor.

5. Pigtail or T-tap connections to alarm initiating and alarm indicating circuits are unacceptable.
6. Conductors shall be plenum rated.

H. Splicing for any fire alarm circuits is prohibited except by means of terminal strips of blocks,
utilizing screw type terminals located in properly sized junction, pull boxes or within the fire alarm
control panel.

I. Circuit Connections: Connect all circuit conductors entering or leaving the panel to screw-type
terminals with each terminal marked for identification.  Locate end-of-line resistors, diodes and
relays, if any, in the fire alarm control panel.

J. Storage Batteries: Provide batteries with proper ampere-hour rating to operate the system
including space capacity under supervisory conditions for 60 hours and following this period of
operation capable of operating all alarm indicating devices under alarm conditions for 5 minutes.
Batteries shall have lead bolt-on or wing-nut type terminals.
1. Batteries with fast-tab terminals are unacceptable. Provide reliable separation between cells to

prevent contact between terminals of adjacent cells and between battery terminals and other
metal parts.



PROJECT NO. 19-429-1250
Copyright 2022 by KLUBER, INC.; All Rights Reserved 28 46 00 -10

 SECTION 28 46 00
FIRE DETECTION AND ALARM

2. Locate each set of system batteries in a steel cabinet with non-corrosive base, and cylinder lock
and key feature, finished on the inside with corrosion resistant paint and outside with enamel.

3. Locate cabinets to allow convenient viewing and servicing of the batteries. Each cabinet shall
have twice the volume of the batteries it will contain.

PART 3  EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Field inspect existing fire alarm system installation to determine all required interface components
necessary for fire alarm system replacement and relocation.

B. Perform repair work on existing system to eliminate trouble conditions.

3.02 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.

B. Install fire alarm system in accordance with manufacturer's instructions.
1. Mount end-of-line device in separate box adjacent to sprinkler flow switch.
2. Make conduit and wiring connections to fire suppression system at fire sprinkler riser and

elevator tamper switches  and duct smoke detectors.
3. Install manual station with operating handle 4 feet above floor.  Install horn strobe units 7.5 feet

above floor.

C. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

D. Obtain Owner's approval of locations of devices, before installation.

E. Install instruction cards and labels.

3.03 INSPECTION AND TESTING FOR COMPLETION

A. Perform field inspection and testing of fire alarm system in accordance with Section 01 78 00.

B. Notify Owner 7 days prior to beginning completion inspections and tests.

C. Notify authorities having jurisdiction and comply with their requirements for scheduling inspections
and tests and for observation by their personnel.

D. Provide the services of the installer's supervisor or person with equivalent qualifications to
supervise inspection and testing, correction, and adjustments.

E. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as
required.

F. Provide all tools, software, and supplies required to accomplish inspection and testing.

G. Perform inspection and testing in accordance with NFPA 72 and requirements of local authorities;
document each inspection and test.
1. Include description of testing and results in test report.
2. Perform 100 percent acceptance test to NFPA 72 standards on system.

H. Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.
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3.04 MANUFACTURER'S FIELD SERVICES

A. Include services of technician to supervise installation, adjustments, final connections, and system
testing.

3.05 PERSONNEL INSTRUCTION

A. Demonstration
1. At system start-up, arrange for the factory trained representative to train the owner's personnel.

 The trainer shall instruct the owner's personnel with the following:
a. System review of hardware components and their function.
b. Hands-on training including programing of control unit.
c. Walk through of instructional materials.

B. Provide the following instruction to designated Owner personnel:
1. Hands-On Instruction:  On-site, using operational system.
2. Classroom Instruction:  Owner furnished classroom, on-site or at other local facility.

C. Administrative:  One-hour session(s) covering issues necessary for non-technical administrative
staff; classroom:
1. Initial Training:  1 session pre-closeout.

D. Basic Operation:  One-hour sessions for attendant personnel, security officers, and engineering
staff; combination of classroom and hands-on:
1. Initial Training:  1 session pre-closeout.

E. Furnish the services of instructors and teaching aids; have copies of operation and maintenance
data available during instruction.

F. Factory Support:  Factory internet/telephone support shall be provided free of charge during normal
business hours to answer programming and application questions during the warranty period.

3.06 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project record

drawings, input/output matrix, and operator instruction chart(s) available during demonstration.
3. Have authorized technical representative of control unit manufacturer present during

demonstration.
4. Demonstration may be combined with inspection and testing required by authority having

jurisdiction; notify authority having jurisdiction in time to schedule demonstration.
5. Repeat demonstration until successful.

B. Substantial Completion of the project cannot be achieved until inspection and testing is successful
and:
1. Approved operating and maintenance data has been delivered.
2. Spare parts, extra materials, and tools have been delivered.
3. All aspects of operation have been demonstrated to Owner.
4. Final acceptance of the fire alarm system has been given by authorities having jurisdiction.
5. Specified pre-closeout instruction is complete.
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C. Perform post-occupancy instruction within 3 months after Substantial Completion.

3.07 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements relating
to maintenance service.

B. Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's
warranty period, to include the work described below.

C. Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including:
1. Maintenance of fire safety interface and supervisory devices connected to fire alarm system.
2. Repairs required, unless due to improper use, accidents, or negligence beyond the control of

the maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

D. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 2 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis, based

on actual time spent at site and not including travel time; include hourly rate and definition of
normal working hours in maintenance contract.

E. Provide a complete description of preventive maintenance, systematic examination, adjustment,
cleaning, inspection, and testing, with a detailed schedule.

F. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and call-
back visit, the condition of the system, nature of the trouble, correction performed, and parts
replaced.  Submit duplicate of each log entry to Owner's representative upon completion of site
visit.

G. Comply with Owner's requirements for access to facility and security.

END OF SECTION
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SECTION 31 10 00
SITE CLEARING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.

B. Removal of existing debris.

1.02 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

B. Section 01 57 13 - Temporary Erosion and Sediment Control.

C. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of bench
marks, survey control points, and existing construction to remain; reinstallation of removed
products.

D. Section 31 23 23 - Fill:  Filling holes, pits, and excavations generated as a result of removal
operations.

PART 2  PRODUCTS -- NOT USED

PART 3  EXECUTION

3.01 SITE CLEARING

A. Comply with other requirements specified in Section 01 70 00.

B. Minimize production of dust due to clearing operations; do not use water if that will result in ice,
flooding, sedimentation of public waterways or storm sewers, or other pollution.

3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION

A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure,
paving, playing fields, lawns, and planting beds, and in areas required for access to site and
execution of the Work.

B. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; preference

should be given to on-site uses.
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2. Sod:  Re-use on site if possible; otherwise sell if marketable, and if not, treat as specified for
other vegetation removed.

C. Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire site; treat
as specified for vegetation removed.

D. Restoration:  If vegetation outside removal limits or within specified protective fences is damaged
or destroyed due to subsequent construction operations, replace at no cost to Owner.

3.04 DEBRIS

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 31 22 00
GRADING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Removal of topsoil.

B. Rough grading the site for site structures.

C. Finish grading.

1.02 RELATED REQUIREMENTS

A. Section 32 92 19 - Seeding:  Finish ground cover.

PART 2  PRODUCTS

2.01 MATERIALS

A. Topsoil:  Topsoil excavated on-site.
1. Graded.
2. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.

B. Verify the absence of standing or ponding water.

C. Verify limits of work areas.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum.

B. Stake and flag locations of known utilities.
1. Contact Joint Utility Locating Information for Excavators (JULIE 800-892-0123) before start of

excavating work to ensure that existing utilities on the property are located and properly
protected.

C. Locate, identify, and protect from damage above- and below-grade utilities to remain.

D. Provide temporary means and methods to remove all standing or ponding water from areas prior to
grading.

E. Protect site features to remain, including but not limited to bench marks, survey control points,
existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment and
vehicular traffic.

F. Protect plants, lawns, rock outcroppings, and other features to remain as a portion of final
landscaping.
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3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing
with foreign materials.

B. Do not remove topsoil when wet.

C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

D. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture
content.

E. When excavating through roots, perform work by hand and cut roots with sharp axe.

F. See Section 31 23 23 for compaction and filling procedures.

G. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.

H. Remove and replace soils deemed unsuitable by classification and which are excessively moist
due to lack surface water control.

3.04 SOIL REMOVAL and STOCKPILING

A. Stockpile topsoil to be re-used on site; remove remainder from site.

B. Remove excavated subsoil from site.

C. Stockpiles:  Use areas designated on site; pile depth not to exceed 2 feet; protect from erosion.

3.05 FINISH GRADING

A. Before Finish Grading:
1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.  Remove soil contaminated
with petroleum products.

C. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3 inches.

D. Place topsoil in areas where seeding are indicated.

E. Place topsoil where required to level finish grade.

F. Place topsoil to the following compacted thicknesses:
1. Areas to be Seede:  4 inches.

G. Place topsoil during dry weather.

H. Remove roots, weeds, rocks, and foreign material while spreading.

I. Near plants spread topsoil manually to prevent damage.

J. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of
subgrade.

K. Lightly compact placed topsoil.
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L. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface
water has eroded thickness below specifications.

3.06 REPAIR AND RESTORATION

A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair or
replace to original condition.

B. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of
equivalent species and size.

3.07 FIELD QUALITY CONTROL

A. See Section 31 23 23 for compaction density testing.

3.08 CLEANING

A. Remove unused stockpiled topsoil and subsoil.  Grade stockpile area to prevent standing water.

B. Leave site clean and raked, ready to receive landscaping.

END OF SECTION
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SECTION 31 23 16
EXCAVATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Excavating for building volume below grade, footings, pile caps, slabs-on-grade, paving, site
structures, and utilities within the building.

1.02 RELATED REQUIREMENTS

A. Civil Engineering Drawings: Site clearing, topsoil stripping, stockpiling and respreading, grading
requirements, trenching requirements for utilities outside the building envelope, and fill
requirements for areas outside the building envelope.

B. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of bench
marks, survey control points, and existing construction to remain; reinstallation of removed
products; temporary bracing and shoring. General requirements for dewatering of excavations and
water control.

C. Section 31 22 00 - Grading:  Soil removal from surface of site.

D. Section 31 22 00 - Grading:  Grading.

1.03 SEQUENCING AND SCHEDULING

A. Schedule, sequence and coordinate the work of this section, and prior and subsequent portions of
the work, in accordance with the requirements of Section 01 4000 - Quality Requirements.

PART 2  PRODUCTS

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.

3.02 EXCAVATING

A. Excavate to accommodate new structures and construction operations.

B. Notify Architect/Engineer of unexpected subsurface conditions and discontinue affected Work in
area until notified to resume work.

C. Do not interfere with 45 degree bearing splay of foundations.

D. Provide temporary means and methods, as required, to remove all water from excavations until
directed by Architect/Engineer.  Remove and replace soils deemed suitable by classification and
which are excessively moist due to lack of dewatering or surface water control.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.
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B. Provide for visual inspection of load-bearing excavated surfaces by Architect/Engineer before
placement of foundations.

3.04 PROTECTION

A. Divert surface flow from rains or water discharges from the excavation.

B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as to
maintain foundation subgrade in satisfactory, undisturbed condition.

D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

E. Keep excavations free of standing water and completely free of water during concrete placement.

END OF SECTION
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SECTION 31 23 16.13
TRENCHING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Trenching, backfilling and compacting for utilities outside the building to utility main connections .

1.02 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading:  Site grading.

1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  6 inches below finish grade elevations indicated on drawings, unless
otherwise indicated.

1.04 REFERENCE STANDARDS

A. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 2012 (Reapproved 2021).

B. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)) 2012 (Reapproved 2021).

C. SSRBC - Standard Specifications for Road and Bridge Construction, adopted by the Illinois
Department of Transportation on January 1, 2012, including applicable current Supplemental
Specificaitons and Special Provisions.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. Easements for existing utilities, both public and private, and utilities within public rights-of-way are
shown on the drawings according to available records. If existing utility lines are encountered which
conflict in location with new construction, notify Architect/Engineer .

1.07 SEQUENCING AND SCHEDULING

A. Schedule, sequence and coordinate the work of this section, and prior and subsequent portions of
the work, in accordance with the requirements of Section 01 40 00 - Quality Requirements .

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. General Fill:  See Section 31 23 23 - Fill.
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B. Granular Fill:  Conforming to SSRBC Article 1004.04; CA-6, except crushed concrete or blast
furnace slag is not permitted.

C. Fine Granular Fill:  Conforming to SSRBC Article 1003.04.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. Grade top perimeter of trenching area to prevent surface water from draining into trench.  Provide
temporary means and methods, as required, to maintain surface water diversion until no longer
needed, or as directed by the Architect/Engineer.

3.03 TRENCHING

A. Notify Architect/Engineer of unexpected subsurface conditions and discontinue affected Work in
area until notified to resume work.

B. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.

C. Do not interfere with 45 degree bearing splay of foundations.

D. Cut trenches wide enough to allow inspection of installed utilities.

E. Hand trim excavations.  Remove loose matter.

F. Remove large stones and other hard matter that could damage piping or impede consistent
backfilling or compaction.

G. Remove excavated material that is unsuitable for re-use from site.

H. Remove excess excavated material from site.

I. Provide temporary means and methods, as required, to remove all water from trenching until
directed by the Architect/Engineer.  Remove and replace soils deemed unsuitable by classification
and which are excessively moist due to lack of dewatering or surface water control.

J. Determine the prevailing groundwater level prior to trenching.  If the proposed trench extends less
than 1 foot into the prevailing groundwater, control groundwater intrusion with perimeter drains
routed to sump pumps, or as directed by the Architect/Engineer.

K. Pump out accumulated water in excavated trenches.

L. Obtain, erect, maintain and remove signs, covers, barricades, flagmen and other control devices
necessary for the purpose of diverting, regulating, warning or guiding pedestrian and vehicular
traffic at open excavations.
1. Placement and Maintenance of Traffic Control Devices:  In accordance with SSRBC Article

107.14 and with applicable parts of SSRBC Division 700.
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3.04 PREPARATION FOR UTILITY PLACEMENT

A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.

B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.

3.05 BACKFILLING

A. Backfill to contours and elevations indicated using unfrozen materials.

B. Employ a placement method that does not disturb or damage other work.

C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen
or spongy subgrade surfaces.

D. Maintain optimum moisture content of fill materials to attain required compaction density.

E. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches
compacted depth.

G. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make
gradual grade changes.  Blend slope into level areas.

H. Correct areas that are over-excavated.
1. Thrust bearing surfaces:  Fill with concrete.
2. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97 percent of

maximum dry density.

I. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  98 percent of maximum dry density.
2. At other locations:  95 percent of maximum dry density.

J. Reshape and re-compact fills subjected to vehicular traffic.

3.06 BEDDING AND FILL AT SPECIFIC LOCATIONS

A. Use general fill unless otherwise specified or indicated.

B. Utility Piping, Conduits, and Sanitary Components.
1. Bedding:  Use fine granular fill .
2. Cover with general fill  for lawn or planted areas.
3. Cover with granular fill for paved areas.
4. Fill up to subgrade elevation.
5. Compact in maximum 8 inch  lifts to 95  percent of maximum dry density under lawn or planted

areas.
6. Compact in maximum 6 inch lifts to 98 percent of maximum dry density under paved areas.

3.07 TOLERANCES

A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.
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B. Top Surface of Backfilling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.08 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Evaluate results in relation to compaction curve determined by testing uncompacted material in
accordance with ASTM D1557 ("modified Proctor"), AASHTO T 180, or ASTM D698 ("standard
Proctor").

C. If tests indicate work does not meet specified requirements, See Section 01 40 00 for procedures.

3.09 CLEANING

A. Leave unused materials in a neat, compact stockpile.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile
area to prevent standing surface water.

C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.

END OF SECTION
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SECTION 31 23 23
FILL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for footings, slabs-on-grade, paving, site structures, and utilities
within the building.

B. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.

1.02 RELATED REQUIREMENTS

A. Civil Engineering Drawings: Backfilling and compacting for utilities outside the building, additional
requirements for removal and handling fo soil to be re-used, and site grading.

B. Section 31 22 00 - Grading:  Removal and handling of soil to be re-used.

C. Section 31 22 00 - Grading:  Site grading.

D. Section 31 23 16 - Excavation:  Removal and handling of soil to be re-used.

E. Section 31 23 16.13 - Trenching:  Excavating for utility trenches outside the building to utility main
connections.

1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  6 inches below finish grade elevations indicated on drawings, unless
otherwise indicated.

1.04 REFERENCE STANDARDS

A. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 2012 (Reapproved 2021).

B. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method 2015, with Editorial Revision (2016).

C. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)) 2012 (Reapproved 2021).

D. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber
Balloon Method 2015.

E. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 2017a, with Editorial Revision.

F. SSRBC - Standard Specifications for Road and Bridge Construction, adopted by the Illinois
Department of Transportation on January 1, 2002, including applicable current Supplemental
Specificaitons and Special Provisions.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles where indicated.
1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

1.07 SEQUENCING AND SCHEDULING

A. Schedule, sequence and coordinate the work of this section, and prior and subsequent portions of
the work, in accordance with the requirements of Section 01 40 00 - Quality Requirements.

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. General Fill:  Subsoil excavated on-site.
1. Graded.
2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris, waste, frozen

materials, vegetable and other deleterious matter.

B. Structural Fill:  Subsoil excavated on-site.
1. Graded.
2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris, waste frozen

materials, vegetabel and other deleterious matter.

C. Granular Fill:  Crushed stone conforming to SSRBC; CA-6.

D. Sand :  Natural river or bank sand;  free of silt, clay, loam, friable or soluble materials, and organic
matter.

E. Topsoil:  Topsoil excavated on-site.
1. Graded.
2. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
3. Acidity range (pH) of 5.5 to 7.5.
4. Containing a minimum of 4 percent and a maximum of 25 percent inorganic matter.

2.02 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and analysis of
soil material.

B. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the Work are as indicated.

B. Identify required lines, levels, contours, and datum locations.
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C. See Section 31 22 00 for additional requirements.

D. Verify structural ability of unsupported walls to support imposed loads by the fill.

E. Verify areas to be filled are not compromised with surface or ground water.

3.02 PREPARATION

A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 FILLING

A. Fill to contours and elevations indicated using unfrozen materials.

B. Fill up to subgrade elevations unless otherwise indicated.

C. Employ a placement method that does not disturb or damage other work.

D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen
or spongy subgrade surfaces.

E. Maintain optimum moisture content of fill materials to attain required compaction density.

F. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

G. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches
compacted depth.

H. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make
gradual grade changes.  Blend slope into level areas.

I. Correct areas that are over-excavated.
1. Load-bearing foundation surfaces:  Use structural fill, flush to required elevation, compacted to

98 percent of maximum dry density.
2. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97 percent of

maximum dry density.

J. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  95 percent of maximum dry density.
2. At areas under building foundations:  98 percent of maximum dry density.
3. At other locations:  90 percent of maximum dry density.

K. Reshape and re-compact fills subjected to vehicular traffic.

L. Maintain temporary means and methods, as required, to remove all water while fill is being placed
as required, or until directed by the Architect/Engineer.  Remove and replace soils deemed
unsuitable by classification and which are excessively moist due to lack of dewatering or surface
water control.
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3.04 FILL AT SPECIFIC LOCATIONS

A. Use general fill unless otherwise specified or indicated.

B. Under Interior Slabs-On-Grade:
1. Use granular fill.
2. Depth:  4 inches deep.
3. Compact to 95 percent of maximum dry density.

C. At Foundation Walls, Footings, and Stack Stone Garden wall bases :
1. Use Granular fill .
2. Fill up to subgrade elevation.
3. Compact each lift to 90 percent of maximum dry density.
4. Do not backfill against unsupported foundation walls.

D. Over Buried Utility Piping and Conduits  in Trenches :
1. Bedding:  Use sand .
2. Cover with general fill.
3. Fill up to subgrade elevation.
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

E. Around and Over Underground Tanks:
1. Use initial fill of sand.

a. 12 inches deep.
b. Compact to 95 percent of maximum dry density.

2. Complete with general fill.
a. Depth:  Up to subgrade elevation.
b. Compact to 95 percent of maximum dry density.

F. At Lawn Areas:
1. Use general fill.
2. Fill up to 6 inches below finish grade elevations.
3. Fill up to subgrade elevations.
4. Compact to 90 percent of maximum dry density.
5. See Section 31 22 00 for topsoil placement.

G. At Planting Areas Other Than Lawns :
1. Use general fill.
2. Fill up to 12 inches below finish grade elevations.
3. Fill up to subgrade elevations.
4. Compact to 90 percent of maximum dry density.
5. See Section 31 22 00 for topsoil placement.

H. Under Pavers Set on Sand Leveling Bed:
1. Use granular fill.
2. Fill up to bottom of sand leveling bed.
3. Compact to 95 percent of maximum dry density.
4. See unit pavers section for leveling bed placement.

I. Under Monolithic Paving :
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1. Compact subsoil to 95 percent of its maximum dry density before placing fill.
2. Use general fill.
3. Fill up to 13 inches below finish paving elevation, unless indicated otherwise on the Drawings.
4. Fill up to subgrade elevation.
5. Compact to 95 percent of maximum dry density.
6. See Section 31 23 2 for aggregate base course placed over fill.

3.05 TOLERANCES

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.

B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.06 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Soil Fill Materials:

C. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM
D2167, or ASTM D6938.

D. Evaluate results in relation to compaction curve determined by testing uncompacted material in
accordance with AASHTO T 180, ASTM D1557 ("modified Proctor"), ASTM D698 ("standard
Proctor"), AASHTO T 180, ASTM D1557 ("modified Proctor"), ASTM D698 ("standard Proctor"),
ASTM D1557 ("modified Proctor"), ASTM D698 ("standard Proctor"), or AASHTO T 180.

E. If tests indicate work does not meet specified requirements, See Section 01 40 00 for procedures.

F. Frequency of Tests:  Test compaction of existing, graded and placed materials no more than seven
(7) days prior to placement of the next portion of the Work, and only when no rain is expected
between the time of the test and the placement of the next portion of the Work. Proceed with the
subsequent portions of the Work only after satisfactory results have been verified in writing.

G. Proof roll compacted fill at surfaces that will be under slabs-on-grade, pavers, and paving .

3.07 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile
area to prevent standing surface water.

END OF SECTION
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SECTION 32 13 13
CONCRETE PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete sidewalks .

1.02 RELATED REQUIREMENTS

A. Section 31 23 23 - Fill:  Compacted subbase for paving.

1.03 REFERENCE STANDARDS

A. ACI 301 - Specifications for Concrete Construction 2020.

B. ACI 305R - Guide to Hot Weather Concreting 2020.

C. ACI 306R - Guide to Cold Weather Concreting 2016.

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement 2020.

E. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete 2018a.

F. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens 2021.

G. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021b.

H. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method 2016.

I. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete 2019.

J. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
and Structural Construction (Nonextruding and Resilient Bituminous Types) 2018.

K. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork and Recycled PVC
Expansion Joint Fillers for Concrete Paving and Structural Construction 2018.

L. SSRBC - Standard Specifications for Road and Bridge Construction, adopted by the Illinois
Department of Transportation on January 1, 2002, including applicable current Supplemental
Specificaitons and Special Provisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Design Data:  Indicate pavement thickness, designed concrete strength, reinforcement, and typical
details.
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1.05 SEQUENCING AND SCHEDULING

A. Schedule, sequence and coordinate the work of this section, and prior portions of the work, in
accordance with the requirements of Section 01 40 00 - Quality Requirements.

PART 2  PRODUCTS

2.01 PAVING ASSEMBLIES

A. Comply with applicable requirements of ACI 301.

B. Design paving for light duty commercial vehicles .

C. Concrete Sidewalks:  4,000 psi 28 day concrete, 4 inches thick, natural grey color Portland cement.
broom finish.

2.02 FORM MATERIALS

A. Wood form material, profiled to suit conditions.

B. Joint Filler:  Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork
(ASTM D1752).
1. Thickness:  1/2 inch.

2.03 REINFORCEMENT

A. Steel Welded Wire Reinforcement:  Plain type, ASTM A1064/A1064M; in flat sheets; unfinished.

B. Dowels:  ASTM A615/A615M, Grade 40 - 40,000 psi yield strength; deformed billet steel bars;
unfinished finish.

2.04 CONCRETE MATERIALS

A. Obtain cementitious materials from same source throughout.

B. Concrete Materials:  Provide in accordance with State of Illinois Highways standard - SSRBC.

2.05 ACCESSORIES

A. Curing Compound:  ASTM C309, Type 1, Class A.  

B. Slab Isolation Joint Filler:  1/2 inch thick, height equal to slab thickness, with removable top section
that will form 1/2 inch deep sealant pocket after removal.
1. Material:  ASTM D1751, cellulose fiber.

2.06 CONCRETE MIX DESIGN

A. Concrete Properties:
1. Compressive strength, when tested in accordance with ASTM C39/C39M at 28  days; 4,000 psi .
2. Cement Content:  Minimum 6 (min.) sacks/cubic yard.
3. Water-Cement Ratio:  Maximum 55 percent by weight.
4. Total Air Content:  4 percent, determined in accordance with ASTM C173/C173M.
5. Maximum Slump:  2 to 4 inches.

2.07 MIXING

A. Transit Mixers:  Comply with ASTM C94/C94M.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.

B. Verify gradients and elevations of base are correct.

3.02 SUBBASE

A. See Section 31 23 23 for construction of base course for work of this Section.

3.03 PREPARATION

A. Moisten base to minimize absorption of water from fresh concrete.

3.04 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.

C. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete
placement.

3.05 REINFORCEMENT

A. Place reinforcement at midheight  of slabs-on-grade.

B. Interrupt reinforcement at contraction joints.

C. Provide doweled joints 18 inch  on center at interruptions of concrete .

3.06 COLD AND HOT WEATHER CONCRETING

A. Follow recommendations of ACI 305R when concreting during hot weather.

B. Follow recommendations of ACI 306R when concreting during cold weather.

C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is wet
or frozen.

3.07 PLACING CONCRETE

A. Place concrete in accordance with State of Illinois Highways standards.

B. Do not place concrete when base surface is wet.

C. Ensure reinforcement, inserts, embedded parts, formed joints  are not disturbed during concrete
placement.

D. Place concrete continuously over the full width of the panel and between predetermined
construction joints.  Do not break or interrupt successive pours such that cold joints occur.

E. Place concrete to pattern indicated .

3.08 JOINTS

A. Align  sidewalk joints.
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B. Place 3/8 inch wide expansion joints at 20 foot intervals and to separate paving from vertical
surfaces and other components and in pattern indicated.
1. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished

surface.

C. Provide scored joints.
1. At 5 feet  intervals.
2. Between sidewalks and curbs.
3. Between curbs and pavement.

D. Provide keyed joints as indicated.

3.09 FINISHING

A. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and
radiused edge 1/4 inch radius.

B. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply in
accordance with manufacturer's instructions.

3.10 TOLERANCES

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft.

B. Maximum Variation From True Position:  1/4 inch.

3.11 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01 40
00 - Quality Requirements.
1. Provide free access to concrete operations at project site and cooperate with appointed firm.
2. Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
3. Tests of concrete and concrete materials may be performed at any time to ensure compliance

with specified requirements.

B. Compressive Strength Tests:  ASTM C39/C39M; for each test, mold and cure three concrete test
cylinders.  Obtain test samples for every 100 cu yd or less of each class of concrete placed.
1. Take one additional test cylinder during cold weather concreting, cured on job site under same

conditions as concrete it represents.

3.12 PROTECTION

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.

B. Do not permit pedestrian traffic over pavement for 7 days minimum after finishing.

END OF SECTION
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PRECAST CONCRETE UNIT PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-interlocking concrete paver units.

B. Interlocking garden wall base, wall and cap units.

C. Prefabricated concrete paver fireplace units.

D. Sand setting bed.

E. Polymeric sand joint filler.

F. Aggregate fill.

G. Topsoil filler.

H. Edge restraints.

1.02 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading:  Preparation of subsoil for pavers.

B. Section 31 23 23 - Fill:  Compacted granular fill for pavers and garden walls.

1.03 REFERENCE STANDARDS

A. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018.

B. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 2018.

C. ASTM C936/C936M - Standard Specification for Solid Concrete Interlocking Paving Units 2021b.

D. ASTM C1319 - Standard Specification for Concrete Grid Paving Units 2021.

E. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015
(Reapproved 2021).

F. ASTM D5268 - Standard Specification for Topsoil Used for Landscaping and Construction
Purposes 2019, with Editorial Revision (2020).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide characteristics of paver unit,  dimensions, and special shapes.

C. Product Data: Provide characteristics of polymeric sand, including base material, additive(s),
compressive strength, and color.

D. Manufacturer's Installation Instructions:  Indicate substrate requirements  and installation methods.

E. Maintenance Materials:  Provide the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Pavers:  10 of each type and size.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Non-interlocking Concrete Pavers, Garden Walls and Coping Caps:  The design is based on the
following product: Unilock: Beacon Hill Flagstone Pavers, Estate Wall Coping, Olde Quarry Garden
Wall and Tuscany Fireplace units .  Also acceptable, subject to compliance with specified
requirements: 
1. Oldcastle ; Belgard Products :  www.oldcastle.com/#sle.
2. Techo-Bloc: www.techo-bloc.com. .
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS

A. Non-interlocking Pavers (Pavers):  Precast concrete; Product below based on Unilock, Inc.
1. Product: Unilock: Beacon Hill Flagstone.
2. Compressive Strength:  Minimum of 7200 pounds per square inch .
3. Absorption:  5 percent average, with maximum of 7 percent.
4. Air Entrainment:  5 to 7 percent.
5. Paver Size:  40% Large Rectangle, 40% Square, 20% Small Rectangle; 60 mm thickness.
6. Pattern:  Random.
7. Color:   Bavarian Blend .

B. Interlocking Dimensional Stone (Seat Wall, Wall Caps & Universal Base):  Precast concrete;
Product based on Unilock, Inc.
1. Product: Unilock: Olde Quarry (Seat Wall & Base) & Estate Wall (Coping); Three piece wall

system.
2. Compressive Strength:  Minimum of 7200 pounds per square inch .
3. Absorption:   5 percent  average, with maximum of 7 percent .
4. Air Entrainment:  5 to 7 percent.
5. Seat Wall Stone Size:  12 x 4 x 8 inches; Running bond pattern.
6. Wall Cap Size: 12-1/2 x 3 x 12 inches; Running bond pattern; Split face edge texture, smooth

top face.
7. Universal Base Unit Size: 19 x 4 x 2 inches.
8. Color:  Seat Wall: Sandstone & Coping: Sandstone.

C. Fireplace Unit (Premanufactured):  Precast concrete; Product based on Unilock, Inc.
1. Product: Unilock: Tuscany Fireplace (Radiused Hearth, Lower Unit, Upper unit, Chimney

Extension and flue liner to height as indicated on the contract documents and left and right
wood box unit set).

2. Compressive Strength:  Minimum of 6000 pounds per square inch .
3. Absorption:   5 percent  average, with maximum of 7 percent .
4. Air Entrainment:  5 to 7 percent.
5. Radiused Hearth:  60 x 24 x 16 inches; Model: RS-ELE016-1.
6. Fireplace Bottom: 60 x 35.5 x 54.75 inches; Model: RS-ELE028-1.
7. Fireplace Top: 52 x 28 x 57.5 inches; Model: RS-ELE074-1.
8. Chimney Extension: Brussels Blocks; Color Sandstone to extend chimney up to height as

indicated on the contract documents with manufacturer's standard chimney cap detail and
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structural reinforcing and anchorage of chimney units as designed by fireplace Manufacturer.
9. Fireplace Wood Box Unit Set:  40 x 27.5 x 38.75 incles:  Model: RS-ELE028-1.
10.Color:   Sandstone with Copthorne (3 Color Blend) .

D. Sand for Setting Bed:  Clean washed natural sand or crushed stone complying with gradation
requirements of ASTM C33/C33M for fine aggregates.

E. Polymeric Sand: Fine sand complying with ASTM C144 combined with polymer binders for creating
semi-solid joints between pavers.
1. Color: Beige.

F. Topsoil Fill:  For filling voids and joints, provide topsoil complying with ASTM D5268.

G. Edging:  Formed galvanized steel  with steel stakes.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate is level or to correct gradient, smooth, capable of supporting pavers and
imposed loads, and ready to receive work of this Section.

B. Verify gradients and elevations of substrate are correct.

C. Verify dry weather forecast without rain for a minimum of 24 hours with temperatures above 55
degrees Fahrenheit.

D. Verify that pavers are completely dry prior to polymeric sand installation.

3.02 PREPARATION

A. Treat soil with herbicide to retard plant growth.

B. Wear clothing and equipment to protect from excessive exposure to polymeric sand.

C. See Section 31 22 00 for subsoil preparation.

D. See Section 31 23 23  for fill compaction requirements and aggregate subbase.

3.03 INSTALLATION OF SOLID PAVER UNITS

A. Spread sand bedding evenly over prepared substrate surface to a maximum thickness of 1-1/2
inch.

B. Dampen and roller compact sand to level and even surface.

C. Screed and scarify top 1 inch to 1 1/2 inch of sand.

D. Place paver units in Random  pattern creating staggered joints, from straight reference edge.

E. Cut paver units at edges with masonry saw.

F. Place half units at edge and interruptions.  Maintain tight joints.

G. Spread polymeric sand uniformly over surface.  Use a push broom to fill joints and remove excess
while not sweeping long distances.  Sweep all excess with a fine bristle brush and remove residues
with a leaf blower.
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H. Tamp and level paver units with mechanical vibrator until units are firmly bedded, level, and to
correct elevation and gradients.  Do not tamp unrestrained edges.

I. Using a sprayer set to shower, apply water on specific areas between 100 square feet and 500
square feet to a depth of 1 1/2 inches.  Complete one section at a time and avoid flooding the
pavers.

3.04 CLEANING

A. Do not clean pavers until pavers and mortar are dry.

B. Clean soiled surfaces using cleaning solution.  Do not harm pavers, joint materials, or adjacent
surfaces.

C. Use non-metallic tools in cleaning operations.

D. Rinse surfaces with clean water.

E. Broom clean paving surfaces.  Dispose of excess sand.

3.05 PROTECTION

A. Do not permit traffic over unprotected paver surface.

B. Protect paver surface with sheets of plywood.

C. Do not permit traffic for 48 hours after pavement placement.

END OF SECTION
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SEEDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preparation of subsoil.

B. Placing topsoil.

C. Seeding, mulching and fertilizer.

1.02 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading:  Topsoil material.

B. Section 31 22 00 - Grading:  Preparation of subsoil and placement of topsoil in preparation for the
work of this section.

C. Section 31 23 23 - Fill:  Topsoil material.

1.03 DEFINITIONS

A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison Oak,
Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will,
Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass height;
types, application frequency, and recommended coverage of fertilizer .

PART 2  PRODUCTS

2.01 SEED MIXTURE

A. Seed Mixture:
1. Kentucky Blue Grass:   80  percent.
2. Perrennial Ryegrass: 20 percent.

2.02 SOIL MATERIALS

A. Topsoil:  Fertile, agricultural soil, typical for locality, capable of sustaining vigorous plant growth,
taken from drained site; free of subsoil, clay or impurities, plants, weeds and roots; pH value of
minimum 5.4 and maximum 7.0.

2.03 ACCESSORIES

A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant life,
and dry.  Hay or chopped cornstalks are not acceptable.

B. Fertilizer:  Recommended for grass, with fifty percent of the elements derived from organic
sources; of proportion necessary to eliminate any deficiencies of topsoil, to the following
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proportions:

C. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of grass.

D. String:  Inorganic fiber.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.

3.02 PREPARATION

A. Prepare subgrade in accordance with Section 31 22 00.

B. Place topsoil in accordance with Section 31 22 00.

3.03 FERTILIZING

A. Apply fertilizer in accordance with manufacturer's instructions.

B. Apply after smooth raking of topsoil and prior to roller compaction.

C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.

D. Mix thoroughly into upper 2 inches of topsoil.

E. Lightly water to aid the dissipation of fertilizer.

3.04 SEEDING

A. Apply seed at a rate of 6 lbs per 1000 sq ft  evenly in two intersecting directions.  Rake in lightly.

B. Do not seed areas in excess of that which can be mulched on same day.

C. Do not sow immediately following rain, when ground is too dry, or during windy periods.

D. Roll seeded area with roller not exceeding 112 lbs.

E. Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches.  Maintain
clear of shrubs and trees.

F. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4 inches
of soil.

G. Following germination, immediately re-seed areas without germinated seeds that are larger than 4
by 4 inches.

3.05 PROTECTION

A. Identify seeded areas with stakes and string around area periphery.  Set string height to 30 inches .
 Space stakes at 48 inches .
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 SECTION 32 92 19
SEEDING

3.06 MAINTENANCE

A. Maintain seeded areas immediately after placement until grass is well established and exhibits a
vigorous growing condition.

END OF SECTION




