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SECTION 00 01 09
ADDENDA AS ISSUED

DOCUMENTS
1.01 WHEN APPLICABLE TO THIS CONTRACT, ATTACHED FOLLOWING THIS PAGE IS:

ADDENDA

ADDENDUM #: DATE: DESCRIPTION:
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Addendum 2     

          
Cottages at Generation Village     September 22, 2023  
Willard, MO 
Wallace Job  4236 
MHDC 21-076-MT 
 
The following are deletions, additions and/or clarifications to the Plans and Specifications and 
shall be considered as if originally contained therein: 
 
Architectural and MEP Drawing and Specification Clarifications, prepared by Wallace 
Architects, LLC (Revisions attached): 
 
Drawings 
 
0.0M, 0.0 
1. The Index to Drawings has been revised to reflect current Drawing Sheet Titles and Dates 

consistent with the affected Drawing Sheets added/revised as part of this Addendum. 
 
AS1.0 
1. Dimensions have been added to the playground, sports court and community garden on 

Drawing 1. 
 
AS1.1 
1. Pole lights and electrical circuits have been revised on Drawing 1. 
2. Details 2 & 3 have been added in their entirety. 
 
A1.0, A1.1, A1.2, A1.3, A6.0, A6.1, M1.1, P1.1, E1.1, E1.2 
1. Mechanical closets have been revised for stand-alone water heater and furnace on Drawings 

1 & 2. 
 
A2.0, A2.1, A2.2, A2.3 
1. Overhead garage door header has been revised on the header schedule. 
 
A4.1 
1. Overhead garage door header has been revised on Drawing 10. 
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M1.0 
1. Drawing 1 has been revised for side by side water heater and furnace. 
2. Mechanical closets have been revised for stand-alone water heater and furnace on Drawings 

1 & 2. 
 
P1.0 
1. Mechanical closets have been revised for stand-alone water heater and furnace on Drawings 

2 & 3. 
 
Specifications 
 
Specification Section 08 55 13 – Vinyl Windows  
1. Window model numbers have been removed from 2.01 Manufacturers. 
 
Attachments: 

 
1. The following 24” x 36” Architectural and MEP Drawing Sheets, prepared by Wallace 

Architects, LLC, are being reissued (unless noted otherwise) (labeled as Addendum #2, 
clouded with a delta 2 and bearing a latest revision date of 22 Sep 2023): 

 
0.0M 
AS1.0 
AS1.1 
0.0 
A1.0 
A1.1 
A1.2 
A1.3 
A2.0 
A2.1 
A2.2 
A2.3 
A4.1 
A6.0 
A6.1 
M1.0 
M1.1 
P1.0 
P1.1 
E1.1 
E1.2 
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2. The following 8.5” x 11” Specification Project Manual Section, prepared by Wallace 
Architects, LLC, is being reissued (identified with ADD 02 header and bearing a latest 
revision dated of 09/22/23): 
 
Section 08 53 13 – Vinyl Windows 
 
 

 
END OF ADDENDUM 2 
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Addendum 1     

          
Cottages at Generation Village        November 3, 2022  
Willard, MO 
Wallace Job  4236 
MHDC 21-076-MT 
 
The following are deletions, additions and/or clarifications to the Plans and Specifications and 
shall be considered as if originally contained therein: 
 
Architectural and MEP Drawing and Specification Clarifications, prepared by Wallace 
Architects, LLC (Revisions attached): 
 
Drawings 
 
0.0M, 0.0P, 0.0, 0.0CB 
1. The Index to Drawings has been revised to reflect current Drawing Sheet Titles and Dates 

consistent with the affected Drawing Sheets added/revised as part of this Addendum. 
 
A1.0P, E1.0P 
1. Drawings 1 & 2 have been revised to coordinate with Unit Dimension Plan revisions. 
 
A1.1P 
1. Drawing 1 has been revised to coordinate with Unit Dimension Plan revisions. 
 
A1.2P 
1. A wall has been added next to the refrigerator on Drawings 2 & 3. 
 
A1.3P, A6.0P, M1.0P 
1. Drawings 2 & 3 have been revised to coordinate with Unit Dimension Plan revisions. 
 
P1.0P 
1. Drawings 2 & 3 have been revised to coordinate with Unit Dimension Plan revisions. 
2. Ice maker box and line have been moved to the new wall. 
 
E1.1P 
1. Drawings 2 & 3 have been revised to clarify grounding requirements.  
2. Drawing 4 has been added in its entirety – Electrical Grounding Detail. 
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E1.0 
1. Drawings 2 has been revised to clarify grounding requirements.  
 
E1.3 
1. Sheet has been added in its entirety – re: Electrical Grounding Detail. 
 
A1.0CB 
1. Commercial range has been revised to a standard range and countertop microwave has been 

added to Drawing 1. 
 
A1.1CB, A6.0CB, M1.0CB, E1.0CB 
1. Drawing 1 has been revised to coordinate with Building Dimension Plan revisions. 
 
A7.0CB 
1. Drawings 6 has been revised to coordinate with Building Dimension Plan revisions. 
2. Drawing 19 has been added in its entirety – UFAS range. 
 
A7.1CB 
1. Drawing 1 has been revised for clarification regarding signage mounting and signage 

dimensions. 
 
P1.0CB 
1. Drawing 2 has been revised to coordinate with Building dimension plan revisions. 
 
E1.1CB 
1. Drawing 3 has been revised to clarify grounding requirements.  
2. Drawing 1 has been added in its entirety – Electrical Grounding Detail. 
 
Specifications 
 
Specification Section 11 30 13 - Residential and Commercial Appliances  
1. Section has been revised to remove the commercial range and exhaust and the accessible 

range has been noted for the Community Building in addition to the Accessible Units. 
 
Attachments: 

 
1. The following 24” x 36” Architectural and MEP Drawing Sheets, prepared by Wallace 

Architects, LLC, are being reissued (unless noted otherwise) (labeled as Addendum #1, 
clouded with a delta 1 and bearing a latest revision date of 03 NOV 2022): 

 
0.0M 
0.0P 
A1.0P 
A1.1P 
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A1.2P 
A1.3P 
A6.0P 
M1.0P 
P1.0P 
E1.0P 
E1.1P 
0.0 
E1.0 
E1.3 (New) 
0.0CB 
A1.0CB 
A1.1CB 
A6.0CB 
A7.0CB 
A7.1CB 
M1.0CB 
P1.0CB 
E1.0CB 
E1.1CB 
   

2. The following 8.5” x 11” Specification Project Manual Section, prepared by Wallace 
Architects, LLC, is being reissued (identified with ADD 01 header and bearing a latest 
revision dated of 11/03/22): 
 
Section 11 30 13 – Residential and Commercial Appliances 
 
 

 
END OF ADDENDUM 1 
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SECTION 00 11 21
INVITATION FOR SUB-CONTRACT BIDS

ISSUED BY:
Hamilton Builders Contracting, LLC
Address:

3556 S. Culpepper Circle, Suite 4
Springfield, MO 65804

DATE:  _______
TO:  POTENTIAL BIDDERS

Your firm is invited to submit a Stipulated Sum proposal under seal to furnish all labor, materials,
and equipment necessary to perform the work of the appropriate bid package for the
construction work of:
Cottages at Generation Village
787 Hughes Road
Willard, Missouri 65781

Sealed proposals will be received until ___________ pm local standard time on the _____ day of
______, 2022 by Hamilton Builders Contracting, LLC, 3556 S. Culpepper Circle, Suite 4,
Springfield, MO 65804. Envelopes shall be clearly marked "Cottages at Generation Village -
Proposal" and delivered to, or left with the receptionist.

Proposals will be opened in private.
Bid Documents may be obtained by contacting Hamilton Builders Contracting, LLC.
Bidders will be required to provide Bid security in the form of a Bid Bond in the amount of

$_____________.
Submit your offer on the Bid Form provided.  Bidders may supplement this form as appropriate.
No proposals may be withdrawn for a period of 30 days after scheduled closing date for submission.
The Contractor reserves the right to reject any or all proposals, and/or waive any technicalities

therein, and/or determine the lowest responsible bidders.
As a precondition to the contract award, the type of work completed, and the bidders' financial

status will be reviewed and considered.

SIGNATURE
For: Hamilton Builders Contracting, LLC
By: ______________________________________

Signed: ______________________________________
(Authorized signing officer)

END OF SECTION



4236 / Cottages at Generation Village 00 11 21 - 2 INVITATION FOR SUB-CONTRACT BIDS



4236 / Cottages at Generation Village 00 21 13 - 1 INSTRUCTIONS TO BIDDERS

SECTION 00 21 13
INSTRUCTIONS TO BIDDERS

SUMMARY
1.01 DOCUMENT INCLUDES

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

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

C. Site Assessment
1. Site Examination

D. Qualifications
1. Qualifications
2. Subcontractors/Suppliers/Others

E. Bid Submission
1. Submission Procedure
2. Bid Ineligibility

F. Bid Enclosures/Requirements
1. Security Deposit
2. Insurance
3. Bid Form Requirements
4. Bid Form Signature
5. Additional Bid Information
6. Selection and Award of Alternates

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

INVITATION
2.01 BID SUBMISSION

A. Bids signed and under seal, executed, and dated will be received at the office of the
Contractor  before ________ a.m. local standard time on __________.

B. Offers submitted after the above time shall be returned to the bidder unopened.
C. Offers will be opened privately immediately after the time for receipt of bids.
D. Amendments to the submitted offer will be permitted if received in writing prior to bid closing

and if endorsed by the same party or parties who signed and sealed the offer.
2.02 INTENT

A. The intent of this Bid request is to obtain an offer to perform work to complete a multi-family
residential renovation project located at 787 Hughes Road, Willard, Missouri 65781 for a
Stipulated Sum contract, in accordance with the Contract Documents.

2.03 WORK IDENTIFIED IN THE CONTRACT DOCUMENTS
A. Work of this proposed Contract comprises building construction and site development,

including demolition, general construction, mechanical, electrical, and civil Work.
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2.04 CONTRACT TIME
A. Identify Contract Time in the Bid Form.  The completion date in the Agreement shall be the

Contract Time added to the commencement date.
BID DOCUMENTS AND CONTRACT DOCUMENTS
3.01 DEFINITIONS

A. Contract Documents:  Defined in AIA A201 Article 1 including issued Instructions and
Addenda.

B. Bid, Offer, Proposal, or Bidding:  Act of submitting an offer under seal.
C. Bid Amount:  Monetary sum identified by the Bidder in the Bid Form.

3.02 CONTRACT DOCUMENTS IDENTIFICATION
A. Contract Documents are identified as Project Number 4236, as prepared by Wallace

Architects, LLC, and with contents as identified in the Table of Contents.
3.03 AVAILABILITY

A. Bid Documents may be obtained by contacting Hamilton Builders Contracting, LLC
B. Bid Documents are made available only for the purpose of obtaining offers for this project. 

Their use does not grant a license for other purposes.
3.04 EXAMINATION

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

B. Immediately notify Architect upon finding discrepancies or omissions in the Bid Documents.
3.05 INQUIRIES/ADDENDA

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

B. Verbal answers are not binding on any party.
C. Clarifications requested by bidders must be in writing not less than 7 days before date set for

receipt of bids.  The reply will be in the form of written Instructions or an Addendum, a copy of
which will be forwarded to known recipients and all other bidding parties.

3.06 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
A. General Requirements for Substitution Requests:

1. Provide sufficient information to determine acceptability of proposed substitutions.
2. Provide complete information on required revisions to other work to accommodate each

proposed substitution.
B. Substitution Request Time Restrictions:

1. Where the Bid Documents stipulate a particular product, substitutions will be considered
up to 5 days before receipt of bids.

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

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

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

SITE ASSESSMENT
4.01 SITE EXAMINATION

A. Bidder shall examine the project site before submitting a bid.



4236 / Cottages at Generation Village 00 21 13 - 3 INSTRUCTIONS TO BIDDERS

QUALIFICATIONS
5.01 EVIDENCE OF QUALIFICATIONS

A. To demonstrate qualification for performing the Work of this Contract, bidders may be
requested to submit written evidence of financial position, previous experience, and license to
work in the State.

BID SUBMISSION
6.01 SUBMISSION PROCEDURE

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

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

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

6.02 BID INELIGIBILITY
A. Bids that are received verbally, by telephone, facsimile, or electronic/email shall be declared

unacceptable.
B. Bids containing alternate proposals of bidder's own choosing, not previously approved, shall be

declared unacceptable.
C. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain

arithmetical errors, unexplained erasures or alterations, or irregularities of any kind, may at the
discretion of the Contractor, be declared unacceptable.

D. Bid Forms, Appendices, and enclosures that are improperly prepared may, at the discretion of
Contractor, be declared unacceptable.

E. Failure to provide security deposit, bonding or insurance requirements may, at the discretion of
Contractor, be waived.

BID ENCLOSURES/REQUIREMENTS
7.01 SECURITY DEPOSIT

A. Bids shall be accompanied by a security deposit as follows:
1. Bid Bond in the amount of $ ________.

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

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

D. Include the cost of bid security in the Bid Amount.
E. After a bid has been accepted, all securities will be returned to the respective bidders and

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

7.02 INSURANCE
A. Provide an executed "Undertaking of Insurance" on a standard form provided by the insurance

company stating their intention to provide insurance to the bidder in accordance with the
insurance requirements of Contract Documents.

7.03 BID FORM REQUIREMENTS
A. Complete all requested information in the Bid Form and Appendices.

7.04 BID FORM SIGNATURE
A. The Bid Form shall be signed by the bidder, as follows:

1. Sole Proprietorship:  Signature of sole proprietor in the presence of a witness who will
also sign.  Insert the words "Sole Proprietor" under the signature.  
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2. Partnership:  Signature of all partners in the presence of a witness who will also sign. 
Insert the word "Partner" under each signature.  

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

4. The signature of the individual or individuals authorized to bind the Bidder shall be in
longhand.

7.05 SELECTION AND AWARD OF ALTERNATES
A. Indicate variation of bid price for Alternates listed on the Bid Form.  Unless otherwise

indicated, indicate Alternatives as a difference in bid price by adding to or deducting from the
base bid price.

B. Bids will be evaluated on the total of the base bid price and all of the Alternates.  After
determination of the successful bidder, consideration will be given to which Alternates will be
included in the Work.

OFFER ACCEPTANCE/REJECTION
8.01 DURATION OF OFFER

A. Bids shall remain open to acceptance and shall be irrevocable for a period of thirty (30) days
after the bid closing date.

B. Alternates shall remain open to acceptance and prices stipulated shall be irrevocable for a
period of ninety (90) days after the bid closing date.

8.02 ACCEPTANCE OF OFFER
A. Contractor reserves the right to accept or reject any or all offers or to waive any technicalities

therein.
B. After acceptance by Contractor, Contractor, will issue to the successful bidder, a written Bid

Acceptance.
END OF SECTION
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BID FORM FOR SUB-CONTRACT
FOR  ____________________________

Bid From:___________________________________________________________________________

a Corporation organized and existing under the Laws of the State of __________________________

a Partnership consisting of___________________________________________________________

an Individual trading as _____________________________________________________________

The Undersigned, in compliance with the Invitation For Sub-Contract Bids for the construction work of
Cottages at Generation Village, Willard, Missouri, having examined all of the Contract Documents and
any related documents, and having viewed the site of the proposed work, being familiar with all of the
conditions surrounding the construction of the proposed project, including the availability of labor; Hereby
propose to furnish labor, equipment, materials, and supplies to perform the work in accordance with said
Contract Documents, within the time set forth herein, and at the prices stated below.  These prices are to
cover all expenses included in performing the work received under the Contract Documents, of which
this Proposal is part.
I (We) acknowledge receipt of the following Addenda:       (if none issued, leave blank or write "N/A")

Addendum #1______________ Addendum #2______________ Addendum #3______________

Addendum #4______________ Addendum #5______________ Addendum #6______________

The undersigned proposes and agrees to perform the ___________________________________ work
(Portion of Work)

in____________________________________ calendar days from the issuance of a Notice To Proceed,

for the combined stipulated sum of:  ______________________________________________________

_________________________________________________________Dollars  $___________________

In submitting this bid it is understood that the right is reserved by said Contractor to reject any or all bids,
and it is agreed that this bid shall remain open to acceptance and shall be irrevocable for a period of
thirty (30) days after opening thereof.

Dated this:_________ day of ______________________, 2022.

Signature(s)

________________________________________

By:_____________________________________

Title:____________________________________

________________________________________
Business Address

SEAL:
(If bid is by a Corporation) State License

No.__________________________
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SECTION 00 43 13
BID BOND - AIA DOCUMENT A310-2010

DOCUMENTS
1.01 APPLICABLE TO THIS CONTRACT, AND ATTACHED FOLLOWING THIS PAGE IS:

 THE AMERICAN INSTITUTE OF ARCHITECTS
DOCUMENT NO. A310

  BID BOND
2010 EDITION
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DOCUMENTS
1.01 APPLICABLE TO THIS CONTRACT, AND ATTACHED FOLLOWING THIS PAGE IS:

 THE AMERICAN INSTITUTE OF ARCHITECTS
DOCUMENT NO. A101

STANDARD FORM OF  AGREEMENT BETWEEN OWNER AND CONTRACTOR
--STIPULATED SUM--

2017 EDITION

RELATED REQUIREMENTS
2.01 SECTION 00 72 00 - GENERAL CONDITIONS OF THE CONTRACT - AIA A201-2017.
2.02 SECTION 00 73 00 - SUPPLEMENTAL GENERAL CONDITIONS.
SUPPLEMENTARY CONDITIONS

END OF SECTION
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SECTION 00 61 13
PERFORMANCE AND PAYMENT BOND - AIA DOCUMENT A312-2010

DOCUMENTS
1.01 APPLICABLE TO THIS CONTRACT, AND ATTACHED FOLLOWING THIS PAGE IS:

THE AMERICAN INSTITUTE OF ARCHITECTS
DOCUMENT NO. A312

PERFORMANCE AND PAYMENT BOND
2010 EDITION
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V�W�XYZ�[\]̂_̀â\_�̀]b�cd_Ẑef�g\h]̂ie�̀]b�jZkZ_̀iief�lh]b�̂YZmjZikZjf�̂YZh_�YZh_jf�ZnZad̂\_jf�̀bmh]hĵ_̀̂\_jf�jdaaZjj\_j�̀]b�̀jjho]j�̂\�̂YZ�pq]Z_�̂\�r̀e�s\_�ìl\_f�m̀ Ẑ_h̀ij�̀]b�ZtdhrmZ]̂�sd_]hjYZb�s\_�djZ�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀âf�qYhaY�hj�h]a\_r\_̀̂Zb�YZ_Zh]�le�_ZsZ_Z]aZf�jdlgZâ�̂\�̂YZ�s\ii\qh]o�̂Z_mjuV�v�ws�̂YZ�[\]̂_̀â\_�r_\mr̂ie�m̀xZj�r̀emZ]̂�\s�̀ii�jdmj�bdZ�̂\�[ìhm̀ ]̂jf�̀]b�bZsZ]bjf�h]bZm]hshZj�̀]b�Y\ibj�Ỳ_miZjj�̂YZ�pq]Z_�s_\m�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�le�̀]e�rZ_j\]�\_�Z]̂ĥe�jZZxh]o�r̀emZ]̂�s\_�ìl\_f�m̀ Ẑ_h̀ij�\_�ZtdhrmZ]̂�sd_]hjYZb�s\_�djZ�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀âf�̂YZ]�̂YZ�cd_Ẑe�̀]b�̂YZ�[\]̂_̀â\_�jỲii�ỲkZ�]\�\lihò ĥ\]�d]bZ_�̂Yhj�y\]bu�V�z�ws�̂YZ_Z�hj�]\�pq]Z_�{Zs̀dî�d]bZ_�̂YZ�[\]ĵ_dâh\]�[\]̂_̀âf�̂YZ�cd_Ẑe|j�\lihò ĥ\]�̂\�̂YZ�pq]Z_�d]bZ_�̂Yhj�y\]b�jỲii�̀_hjZ�̀ŝZ_�̂YZ�pq]Z_�Ỳj�r_\mr̂ie�]\̂hshZb�̂YZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑe�}̀̂�̂YZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~���\s�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�̀òh]ĵ�̂YZ�pq]Z_�\_�̂YZ�pq]Z_|j�r_\rZ_̂e�le�̀]e�rZ_j\]�\_�Z]̂ĥe�jZZxh]o�r̀emZ]̂�s\_�ìl\_f�m̀ Ẑ_h̀ij�\_�ZtdhrmZ]̂�sd_]hjYZb�s\_�djZ�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�]̀b�̂Z]bZ_Zb�bZsZ]jZ�\s�jdaY�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�̂\�̂YZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑeu�V����YZ]�̂YZ�pq]Z_�Ỳj�j̀̂hjshZb�̂YZ�a\]bĥh\]j�h]�cZâh\]��f�̂YZ�cd_Ẑe�jỲii�r_\mr̂ie�̀]b�̀̂�̂YZ�cd_Ẑe|j�ZnrZ]jZ�bZsZ]bf�h]bZm]hse�̀]b�Y\ib�Ỳ_miZjj�̂YZ�pq]Z_�̀òh]ĵ�̀�bdie�̂Z]bZ_Zb�aìhmf�bZm̀]bf�ihZ]�\_�jdĥuV���XYZ�cd_Ẑe|j�\lihò ĥ\]j�̂\�̀�[ìhm̀ ]̂�d]bZ_�̂Yhj�y\]b�jỲii�̀_hjZ�̀ŝZ_�̂YZ�s\ii\qh]o��V���W�[ìhm̀ ]̂jf�qY\�b\�]\̂�ỲkZ�̀�bh_Zâ�a\]̂_̀â�qĥY�̂YZ�[\]̂_̀â\_f��W����ỲkZ�sd_]hjYZb�̀�q_ĥ̂Z]�]\̂haZ�\s�]\]�r̀emZ]̂�̂\�̂YZ�[\]̂_̀â\_f�ĵ̀ ĥ]o�qĥY�jdlĵ̀]̂h̀i�̀aad_̀ae�̂YZ�m̀\d]̂�aìhmZb�̀]b�̂YZ�]̀mZ�\s�̂YZ�r̀_̂e�̂\�qY\m�̂YZ�m̀ Ẑ_h̀ij�qZ_Zf�\_�ZtdhrmZ]̂�q̀jf�sd_]hjYZb�\_�jdrrihZb�\_�s\_�qY\m�̂YZ�ìl\_�q̀j�b\]Z�\_�rZ_s\_mZbf�qĥYh]�]h]Ẑe�}����b̀ej�̀ŝZ_�Ỳkh]o�ìĵ�rZ_s\_mZb�ìl\_�\_�ìĵ�sd_]hjYZb�m̀ Ẑ_h̀ij�\_�ZtdhrmZ]̂�h]aidbZb�h]�̂YZ�[ìhm��̀]b�v����ỲkZ�jZ]̂�̀�[ìhm�̂\�̂YZ�cd_Ẑe�}̀̂�̂YZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~��uV���v�[ìhm̀ ]̂jf�qY\�̀_Z�Zmri\eZb�le�\_�ỲkZ�̀�bh_Zâ�a\]̂_̀â�qĥY�̂YZ�[\]̂_̀â\_f�ỲkZ�jZ]̂�̀�[ìhm�̂\�̂YZ�cd_Ẑe�}̀̂�̂YZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~��uV���ws�̀�]\̂haZ�\s�]\]�r̀emZ]̂�_Ztdh_Zb�le�cZâh\]��u~u~�hj�ohkZ]�le�̂YZ�pq]Z_�̂\�̂YZ�[\]̂_̀â\_f�̂Ỳ �̂hj�jdsshahZ]̂�̂\�j̀̂hjse�̀�[ìhm̀ ]̂|j�\lihò ĥ\]�̂\�sd_]hjY�̀�q_ĥ̂Z]�]\̂haZ�\s�]\]�r̀emZ]̂�d]bZ_�cZâh\]��u~u~uV����YZ]�̀�[ìhm̀ ]̂�Ỳj�j̀̂hjshZb�̂YZ�a\]bĥh\]j�\s�cZâh\]j��u~�\_��u�f�qYhaYZkZ_�hj�̀rrihàliZf�̂YZ�cd_Ẑe�jỲii�r_\mr̂ie�̀]b�̀̂�̂YZ�cd_Ẑe|j�ZnrZ]jZ�̂̀xZ�̂YZ�s\ii\qh]o�̀âh\]j�V���W�cZ]b�̀]�̀]jqZ_�̂\�̂YZ�[ìhm̀ ]̂f�qĥY�̀�a\re�̂\�̂YZ�pq]Z_f�qĥYh]�jhn̂e�}����b̀ej�̀ŝZ_�_ZaZhr̂�\s�̂YZ�[ìhmf�ĵ̀ ĥ]o�̂YZ�̀m\d]̂j�̂Ỳ �̂̀_Z�d]bhjrd̂Zb�̀]b�̂YZ�l̀jhj�s\_�aỲiiZ]oh]o�̀]e�̀m\d]̂j�̂Ỳ �̂̀_Z�bhjrd̂Zb��̀]bV���v��̀e�\_�̀__̀]oZ�s\_�r̀emZ]̂�\s�̀]e�d]bhjrd̂Zb�̀m\d]̂juV���z�XYZ�cd_Ẑe|j�s̀hid_Z�̂\�bhjaỲ_oZ�ĥj�\lihò ĥ\]j�d]bZ_�cZâh\]��u~�\_�cZâh\]��u��jỲii�]\̂�lZ�bZZmZb�̂\�a\]ĵĥd̂Z�̀�q̀hkZ_�\s�bZsZ]jZj�̂YZ�cd_Ẑe�\_�[\]̂_̀â\_�m̀e�ỲkZ�\_�̀atdh_Z�̀j�̂\�̀�[ìhmf�ZnaZr̂�̀j�̂\�d]bhjrd̂Zb�m̀\d]̂j�s\_�qYhaY�̂YZ�cd_Ẑe�̀]b�[ìhm̀ ]̂�ỲkZ�_Z̀aYZb�̀o_ZZmZ]̂u�wsf�Y\qZkZ_f�̂YZ�cd_Ẑe�s̀hij�̂\�bhjaỲ_oZ�ĥj�\lihò ĥ\]j�d]bZ_�cZâh\]��u~�\_�cZâh\]��u�f�̂YZ�cd_Ẑe�jỲii�h]bZm]hse�̂YZ�[ìhm̀ ]̂�s\_�̂YZ�_Z̀j\]̀liZ�̀̂ \̂_]Ze|j�sZZj�̂YZ�[ìhm̀ ]̂�h]ad_j�̂YZ_Z̀ŝZ_�̂\�_Za\kZ_�̀]e�jdmj�s\d]b�̂\�lZ�bdZ�̀]b�\qh]o�̂\�̂YZ�[ìhm̀ ]̂uV���XYZ�cd_Ẑe|j�̂\̂̀i�\lihò ĥ\]�jỲii�]\̂�ZnaZZb�̂YZ�̀m\d]̂�\s�̂Yhj�y\]bf�ridj�̂YZ�̀m\d]̂�\s�_Z̀j\]̀liZ�̀̂ \̂_]Ze|j�sZZj�r_\khbZb�d]bZ_�cZâh\]��u�f�̀]b�̂YZ�̀m\d]̂�\s�̂Yhj�y\]b�jỲii�lZ�a_ZbĥZb�s\_�̀]e�r̀emZ]̂j�m̀bZ�h]�o\\b�s̀ĥY�le�̂YZ�cd_Ẑeu�V����m\d]̂j�\qZb�le�̂YZ�pq]Z_�̂\�̂YZ�[\]̂_̀â\_�d]bZ_�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�jỲii�lZ�djZb�s\_�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�̀]b�̂\�j̀̂hjse�aìhmjf�hs�̀]ef�d]bZ_�̀]e�a\]ĵ_dâh\]�rZ_s\_m̀]aZ�l\]bu�ye�̂YZ�[\]̂_̀â\_�sd_]hjYh]o�̀]b�̂YZ�pq]Z_�̀aaZr̂h]o�̂Yhj�y\]bf�̂YZe�̀o_ZZ�̂Ỳ �̂̀ii�sd]bj�Z̀_]Zb�le�̂YZ�[\]̂_̀â\_�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�̀_Z�bZbhàẐb�̂\�j̀̂hjse�\lihò ĥ\]j�\s�̂YZ�[\]̂_̀â\_�̀]b�cd_Ẑe�d]bZ_�̂Yhj�y\]bf�jdlgZâ�̂\�̂YZ�pq]Z_|j�r_h\_ĥe�̂\�djZ�̂YZ�sd]bj�s\_�̂YZ�a\mriẐh\]�\s�̂YZ�q\_xu
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V�WX�YZ[�\]̂[_̀�aZbcc�de_�f[�cgbfc[�_e�_Z[�hid[̂j�kcbglbd_a�ê�e_Z[̂a�mê�efcgnb_geda�em�_Z[�ked_̂bo_ê�_Zb_�b̂[�]d̂[cb_[p�_e�_Z[�keda_̂]o_ged�ked_̂bo_q�YZ[�hid[̂�aZbcc�de_�f[�cgbfc[�mê�_Z[�rb̀l[d_�em�bd̀�oea_a�ê�[sr[da[a�em�bd̀�kcbglbd_�]dp[̂�_Zga�tedpj�bdp�aZbcc�Zbu[�]dp[̂�_Zga�tedp�de�efcgnb_ged�_e�lbv[�rb̀l[d_a�_ej�ê�ngu[�de_go[�ed�f[Zbcm�emj�kcbglbd_a�ê�e_Z[̂iga[�Zbu[�bd̀�efcgnb_geda�_e�kcbglbd_a�]dp[̂�_Zga�tedpq�V�WW�YZ[�\]̂[_̀�Z[̂[f̀�ibgu[a�de_go[�em�bd̀�oZbdn[j�gdoc]pgdn�oZbdn[a�em�_gl[j�_e�_Z[�keda_̂]o_ged�ked_̂bo_�ê�_e�[̂cb_[p�a]foed_̂bo_aj�r]̂oZba[�êp[̂a�bdp�e_Z[̂�efcgnb_gedaqV�Ww�xe�a]g_�ê�bo_ged�aZbcc�f[�oell[do[p�f̀�b�kcbglbd_�]dp[̂�_Zga�tedp�e_Z[̂�_Zbd�gd�b�oe]̂_�em�oelr[_[d_�y]̂gapgo_ged�gd�_Z[�a_b_[�gd�iZgoZ�_Z[�r̂ey[o_�_Zb_�ga�_Z[�a]fy[o_�em�_Z[�keda_̂]o_ged�ked_̂bo_�ga�ceob_[p�ê�bm_[̂�_Z[�[srĝb_ged�em�ed[�̀[b̂�m̂el�_Z[�pb_[�z{|�ed�iZgoZ�_Z[�kcbglbd_�a[d_�b�kcbgl�_e�_Z[�\]̂[_̀�r]̂a]bd_�_e�\[o_ged�}q{q~�ê�}q~j�ê�z~|�ed�iZgoZ�_Z[�cba_�cbfê�ê�a[̂ugo[�iba�r[̂mêl[p�f̀�bd̀ed[�ê�_Z[�cba_�lb_[̂gbca�ê�[�]grl[d_�i[̂[�m]̂dgaZ[p�f̀�bd̀ed[�]dp[̂�_Z[�keda_̂]o_ged�ked_̂bo_j�iZgoZ[u[̂�em�z{|�ê�z~|�mĝa_�eoo]̂aq��m�_Z[�r̂eugageda�em�_Zga��b̂bn̂brZ�b̂[�uegp�ê�r̂eZgfg_[p�f̀�cbij�_Z[�lgdgl]l�r[̂gep�em�cglg_b_ged�bubgcbfc[�_e�a]̂[_g[a�ba�b�p[m[da[�gd�_Z[�y]̂gapgo_ged�em�_Z[�a]g_�aZbcc�f[�brrcgobfc[q�V�W��xe_go[�bdp�kcbgla�_e�_Z[�\]̂[_̀j�_Z[�hid[̂�ê�_Z[�ked_̂bo_ê�aZbcc�f[�lbgc[p�ê�p[cgu[̂[p�_e�_Z[�bpp̂[aa�aZeid�ed�_Z[�rbn[�ed�iZgoZ�_Z[ĝ�agndb_]̂[�brr[b̂aq��o_]bc�̂[o[gr_�em�de_go[�ê�kcbglaj�Zei[u[̂�booelrcgaZ[pj�aZbcc�f[�a]mmgog[d_�oelrcgbdo[�ba�em�_Z[�pb_[�̂[o[gu[pqV�W���Z[d�_Zga�tedp�Zba�f[[d�m]̂dgaZ[p�_e�oelrc̀�ig_Z�b�a_b_]_ề �ê�e_Z[̂�c[nbc�̂[�]ĝ[l[d_�gd�_Z[�ceob_ged�iZ[̂[�_Z[�oeda_̂]o_ged�iba�_e�f[�r[̂mêl[pj�bd̀�r̂eugaged�gd�_Zga�tedp�oedmcgo_gdn�ig_Z�abgp�a_b_]_ề �ê�c[nbc�̂[�]ĝ[l[d_�aZbcc�f[�p[[l[p�p[c[_[p�Z[̂[m̂el�bdp�r̂eugageda�oedmêlgdn�_e�a]oZ�a_b_]_ề �ê�e_Z[̂�c[nbc�̂[�]ĝ[l[d_�aZbcc�f[�p[[l[p�gdoêrêb_[p�Z[̂[gdq��Z[d�ae�m]̂dgaZ[pj�_Z[�gd_[d_�ga�_Zb_�_Zga�tedp�aZbcc�f[�oeda_̂][p�ba�b�a_b_]_ề �fedp�bdp�de_�ba�b�oelled�cbi�fedpqV�W���red�̂[�][a_�f̀�bd̀�r[̂aed�ê�[d_g_̀�brr[b̂gdn�_e�f[�b�re_[d_gbc�f[d[mgogb̂̀ �em�_Zga�tedpj�_Z[�ked_̂bo_ê�bdp�hid[̂�aZbcc�r̂elr_c̀�m]̂dgaZ�b�oer̀�em�_Zga�tedp�ê�aZbcc�r[̂lg_�b�oer̀�_e�f[�lbp[qV�W�������������V�W��W����������îg__[d�a_b_[l[d_�f̀�_Z[�kcbglbd_�gdoc]pgdn�b_�b�lgdgl]l��W����_Z[�dbl[�em�_Z[�kcbglbd_��w����_Z[�dbl[�em�_Z[�r[̂aed�mê�iZel�_Z[�cbfê�iba�ped[j�ê�lb_[̂gbca�ê�[�]grl[d_�m]̂dgaZ[p�������b�oer̀�em�_Z[�bn̂[[l[d_�ê�r]̂oZba[�êp[̂�r]̂a]bd_�_e�iZgoZ�cbfêj�lb_[̂gbca�ê�[�]grl[d_�iba�m]̂dgaZ[p�mê�]a[�gd�_Z[�r[̂mêlbdo[�em�_Z[�keda_̂]o_ged�ked_̂bo_�������b�f̂g[m�p[aôgr_ged�em�_Z[�cbfêj�lb_[̂gbca�ê�[�]grl[d_�m]̂dgaZ[p�������_Z[�pb_[�ed�iZgoZ�_Z[�kcbglbd_�cba_�r[̂mêl[p�cbfê�ê�cba_�m]̂dgaZ[p�lb_[̂gbca�ê�[�]grl[d_�mê�]a[�gd�_Z[�r[̂mêlbdo[�em�_Z[�keda_̂]o_ged�ked_̂bo_�������_Z[�_e_bc�ble]d_�[b̂d[p�f̀�_Z[�kcbglbd_�mê�cbfêj�lb_[̂gbca�ê�[�]grl[d_�m]̂dgaZ[p�ba�em�_Z[�pb_[�em�_Z[�kcbgl��������_Z[�_e_bc�ble]d_�em�r̂[uge]a�rb̀l[d_a�̂[o[gu[p�f̀�_Z[�kcbglbd_��bdp������_Z[�_e_bc�ble]d_�p][�bdp�]drbgp�_e�_Z[�kcbglbd_�mê�cbfêj�lb_[̂gbca�ê�[�]grl[d_�m]̂dgaZ[p�ba�em�_Z[�pb_[�em�_Z[�kcbglqV�W��w������������d�gdpgugp]bc�ê�[d_g_̀�Zbugdn�b�pĝ[o_�oed_̂bo_�ig_Z�_Z[�ked_̂bo_ê�ê�ig_Z�b�a]foed_̂bo_ê�em�_Z[�ked_̂bo_ê�_e�m]̂dgaZ�cbfêj�lb_[̂gbca�ê�[�]grl[d_�mê�]a[�gd�_Z[�r[̂mêlbdo[�em�_Z[�keda_̂]o_ged�ked_̂bo_q�YZ[�_[̂l�kcbglbd_�bcae�gdoc]p[a�bd̀�gdpgugp]bc�ê�[d_g_̀�_Zb_�Zba�̂gnZ_m]cc̀�baa[̂_[p�b�ocbgl�]dp[̂�bd�brrcgobfc[�l[oZbdgo�a�cg[d�ê�aglgcb̂�a_b_]_[�bnbgda_�_Z[�̂[bc�r̂er[̂_̀�]red�iZgoZ�_Z[��̂ey[o_�ga�ceob_[pq�YZ[�gd_[d_�em�_Zga�tedp�aZbcc�f[�_e�gdoc]p[�ig_Ze]_�cglg_b_ged�gd�_Z[�_[̂la��cbfêj�lb_[̂gbca�ê�[�]grl[d_��_Zb_�rb̂_�em�ib_[̂j�nbaj�rei[̂j�cgnZ_j�Z[b_j�egcj�nbaecgd[j�_[c[rZed[�a[̂ugo[�ê�̂[d_bc�[�]grl[d_�]a[p�gd�_Z[�keda_̂]o_ged�ked_̂bo_j�b̂oZg_[o_]̂bc�bdp�[dngd[[̂gdn�a[̂ugo[a�̂[�]ĝ[p�mê�r[̂mêlbdo[�em�_Z[�iêv�em�_Z[�ked_̂bo_ê�bdp�_Z[�ked_̂bo_ê�a�a]foed_̂bo_êaj�bdp�bcc�e_Z[̂�g_[la�mê�iZgoZ�b�l[oZbdgo�a�cg[d�lb̀�f[�baa[̂_[p�gd�_Z[�y]̂gapgo_ged�iZ[̂[�_Z[�cbfêj�lb_[̂gbca�ê�[�]grl[d_�i[̂[�m]̂dgaZ[pqV�W����������� ����������� ���YZ[�bn̂[[l[d_�f[_i[[d�_Z[�hid[̂�bdp�ked_̂bo_ê�gp[d_gmg[p�ed�_Z[�oeu[̂�rbn[j�gdoc]pgdn�bcc�ked_̂bo_�¡eo]l[d_a�bdp�bcc�oZbdn[a�lbp[�_e�_Z[�bn̂[[l[d_�bdp�_Z[�ked_̂bo_�¡eo]l[d_aq



������ ����	
���������������������������
������������ !"#�$#%& &'&��()���!� &�!&%*��++�� ,�&%���%��-�.*�����/���� !"#�$#%& &'&��()���!� &�!&%01�/�$�01�&����$��2(,(0�"#.�/�$��3(#&�"!&�4(!'��#&%1�"�����, %&���.�&�".��"�5%�"#.��"6�#(&�7��'%�.�8 &�('&�9��� %% (#*��� %�.(!'��#&�8"%�9�(.'!�.�76��$��%()&8"���"&�:;<=><?;�3��(#�;@A;@AB;BB�'#.���C�.���D(*E:;=BE@FFG�8� !���H9 ��%�(#�;?A:?AB;BE0� %�#(&�)(����%"+�0� %�+ !�#%�.�)(��(#�I& ���'%��(#+60�"#.��"6�(#+6�7��'%�.� #�"!!(�."#!��8 &��&����$��3(#&�"!&�4(!'��#&%J�����%�()�K��- !�*��(���9(�&�!(96� ,�&�- (+"& (#%0��I�" +�!(96� ,�&L" "*(�,*MN�O�P
��NQ�� RESG�4�ETU V

W�XYZ[�\]̂_̀�a_bcdefZ�ghijklm�no�pqm�rstmlu�sqivq�qhw�tnp�xmmt�lmymzimz�nl�shi{mzu�pn�|h}�pqm�~ntplhvpnl�hw�lm�kilmz�ktzml�pqm�~ntwplkvpint�~ntplhvp�nl�pn�|mlonly�htz�vny|jmpm�nl�vny|j}�sipq�pqm�npqml�yhpmlihj�pmlyw�no�pqm�~ntwplkvpint�~ntplhvp�W�XYZ����̂f̀c�f�a��d�_̂f�Z��jj�pqm�znvkymtpw�pqhp�vny|liwm�pqm�h�lmmymtp�xmpsmmt�pqm�rstml�htz�~ntplhvpnl�W�X���o�pqiw��ntz�iw�iwwkmz�onl�ht�h�lmmymtp�xmpsmmt�h�~ntplhvpnl�htz�wkxvntplhvpnlu�pqm�pmly�~ntplhvpnl�it�pqiw��ntz�wqhjj�xm�zmmymz�pn�xm��kxvntplhvpnl�htz�pqm�pmly�rstml�wqhjj�xm�zmmymz�pn�xm�~ntplhvpnl�W�X���nzioivhpintw�pn�pqiw�xntz�hlm�hw�onjjnsw������������������������������������ ��¡�����¢¡� £���������������� ���¤�� ¥��� ¥�¡� ¥�����������¡¢��¡� ¥����������¢�¦§�\̈©ª«�©\ª�«¬�ª®̈�®«̄ � ¬°ª±©²~ny|ht}� �³������ ������§ � ~ny|ht}� �³������ ������§�i�thpklm� �� � �i�thpklm� ��h́ym�htz�µipjm� ���� � h́ym�htz�µipjm� �����zzlmww� �� � �zzlmww� ��



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

���� ! "�"�#$%&'(���")*+,�-�+.*.�/(01$0'2�%(�3$�4 �567�897:;<=>�?>@A;ABA7�CD�8:<6;A7<A@E�8FF�:;G6A@�:7@7:H7IE�567�J897:;<=>�?>@A;ABA7�CD�8:<6;A7<A@KL�J8?8KL�A67�8?8�MCGCK�=>I�J8?8�NC>A:=<A�OC<B97>A@L�=:7�:7G;@A7:7I�A:=I79=:P@�=>I�9=Q�>CA�R7�B@7I�S;A6CBA�T7:9;@@;C>E�56;@�IC<B97>A�S=@�T:CIB<7I�RQ�8?8�@CDAS=:7�=A�UVWXYWVZ�N5�C>�VZ[VZ[\V\\�B>I7:�]:I7:�̂CE_UVX\_Z̀ Ỳ�S6;<6�7aT;:7@�C>�Vb[Ub[\V\_K�;@�>CA�DC:�:7@=F7K�;@�F;<7>@7I�DC:�C>7cA;97�B@7�C>FQK�=>I�9=Q�C>FQ�R7�B@7I�;>�=<<C:I=><7�S;A6�A67�8?8�NC>A:=<A�OC<B97>A@d�57:9@�CD�e7:H;<7E�5C�:7TC:A�<CTQ:;G6A�H;CF=A;C>@K�7c9=;F�<CTQ:;G6Af=;=EC:GEgh(0�i$�(hj�� k_lY8O8X\m *
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T�U�VWX�YZ[\]̂_\Z]�̂[̀�ab]X\cd�eZf[\gc�̂[̀�hXiX]̂ggcd�jf[̀�\WXkhXgiXhd�\WXf]�WXf]hd�XlX_b\Z]hd�̂̀kf[fh\]̂\Z]hd�hb__XhhZ]h�̂[̀�̂hhfm[h�\Z�\WX�no[X]�pZ]�\WX�qX]pZ]k̂[_X�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�oWf_W�fh�f[_Z]qZ]̂\X̀�WX]Xf[�jc�]XpX]X[_XrT�s�tp�\WX�YZ[\]̂_\Z]�qX]pZ]kh�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�\WX�ab]X\c�̂[̀�\WX�YZ[\]̂_\Z]�hŴgg�ŴiX�[Z�Zjgfm̂\fZ[�b[̀X]�\Wfh�uZ[̀d�Xl_Xq\�oWX[�̂qqgf_̂jgX�\Z�q̂]\f_fq̂\X�f[�̂�_Z[pX]X[_X�̂h�q]Zif̀X̀�f[�aX_\fZ[�vrT�w�tp�\WX]X�fh�[Z�no[X]�xXp̂bg\�b[̀X]�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�\WX�ab]X\cyh�Zjgfm̂\fZ[�b[̀X]�\Wfh�uZ[̀�hŴgg�̂]fhX�p̂\X] zU����\WX�no[X]�pf]h\�q]Zif̀Xh�[Z\f_X�\Z�\WX�YZ[\]̂_\Z]�̂[̀�\WX�ab]X\c�\Ŵ\�\WX�no[X]�fh�_Z[hf̀X]f[m�̀X_ĝ]f[m��̂YZ[\]̂_\Z]�xXp̂bg\r�ab_W�[Z\f_X�hŴgg�f[̀f_̂\X�oWX\WX]�\WX�no[X]�fh�]X{bXh\f[m�̂�_Z[pX]X[_X�̂kZ[m�\WX�no[X]d�YZ[\]̂_\Z]�̂[̀�ab]X\c�\Z�̀fh_bhh�\WX�YZ[\]̂_\Z]yh�qX]pZ]k̂[_Xr�tp�\WX�no[X]�̀ZXh�[Z\�]X{bXh\�̂�_Z[pX]X[_Xd�\WX�ab]X\c�k̂cd�of\Wf[�pfiX�|}~�jbhf[Xhh�̀̂ch�̂p\X]�]X_Xfq\�Zp�\WX�no[X]yh�[Z\f_Xd�]X{bXh\�hb_W�̂�_Z[pX]X[_Xr�tp�\WX�ab]X\c�\fkXgc�]X{bXh\h�̂�_Z[pX]X[_Xd�\WX�no[X]�hŴgg�̂\\X[̀r��[gXhh�\WX�no[X]�̂m]XXh�Z\WX]ofhXd�̂[c�_Z[pX]X[_X�]X{bXh\X̀�b[̀X]�\Wfh�aX_\fZ[�vr��hŴgg�jX�WXg̀�of\Wf[�\X[�|��~�jbhf[Xhh�̀̂ch�Zp�\WX�ab]X\cyh�]X_Xfq\�Zp�\WX�no[X]yh�[Z\f_Xr�tp�\WX�no[X]d�\WX�YZ[\]̂_\Z]�̂[̀�\WX�ab]X\c�̂m]XXd�\WX�YZ[\]̂_\Z]�hŴgg�jX�̂ggZoX̀�̂�]X̂hZ[̂jgX�\fkX�\Z�qX]pZ]k�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�jb\�hb_W�̂[�̂m]XXkX[\�hŴgg�[Z\�ôfiX�\WX�no[X]yh�]fmW\d�fp�̂[cd�hbjhX{bX[\gc�\Z�̀X_ĝ]X�̂�YZ[\]̂_\Z]�xXp̂bg\��zs����\WX�no[X]�̀X_ĝ]Xh�̂�YZ[\]̂_\Z]�xXp̂bg\d�\X]kf[̂\Xh�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�̂[̀�[Z\fpfXh�\WX�ab]X\c��[̂̀�zw����\WX�no[X]�Ŵh�̂m]XX̀�\Z�q̂c�\WX�ûĝ[_X�Zp�\WX�YZ[\]̂_\��]f_X�f[�̂__Z]̀̂ [_X�of\W�\WX�\X]kh�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�\Z�\WX�ab]X\c�Z]�\Z�̂�_Z[\]̂_\Z]�hXgX_\X̀�\Z�qX]pZ]k�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\rT����̂fgb]X�Z[�\WX�q̂]\�Zp�\WX�no[X]�\Z�_Zkqgc�of\W�\WX�[Z\f_X�]X{bf]XkX[\�f[�aX_\fZ[�vr��hŴgg�[Z\�_Z[h\f\b\X�̂�p̂fgb]X�\Z�_Zkqgc�of\W�̂�_Z[̀f\fZ[�q]X_X̀X[\�\Z�\WX�ab]X\cyh�Zjgfm̂\fZ[hd�Z]�]XgX̂hX�\WX�ab]X\c�p]Zk�f\h�Zjgfm̂\fZ[hd�Xl_Xq\�\Z�\WX�Xl\X[\�\WX�ab]X\c�̀XkZ[h\]̂\Xh�̂_\b̂g�q]Xeb̀f_XrT����WX[�\WX�no[X]�Ŵh�ĥ\fhpfX̀�\WX�_Z[̀f\fZ[h�Zp�aX_\fZ[�vd�\WX�ab]X\c�hŴgg�q]Zkq\gc�̂[̀�̂\�\WX�ab]X\cyh�XlqX[hX�\̂�X�Z[X�Zp�\WX�pZggZof[m�̂_\fZ[h�T��zU��]]̂[mX�pZ]�\WX�YZ[\]̂_\Z]d�of\W�\WX�_Z[hX[\�Zp�\WX�no[X]d�\Z�qX]pZ]k�̂[̀�_ZkqgX\X�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�T��zs��[̀X]\̂�X�\Z�qX]pZ]k�̂[̀�_ZkqgX\X�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�f\hXgpd�\W]ZbmW�f\h�̂mX[\h�Z]�f[̀XqX[̀X[\�_Z[\]̂_\Z]h�T��zw�nj\̂f[�jf̀h�Z]�[XmZ\f̂\X̀�q]ZqZĥgh�p]Zk�{b̂gfpfX̀�_Z[\]̂_\Z]h�̂__Xq\̂jgX�\Z�\WX�no[X]�pZ]�̂�_Z[\]̂_\�pZ]�qX]pZ]k̂[_X�̂[̀�_ZkqgX\fZ[�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�̂]]̂[mX�pZ]�̂�_Z[\]̂_\�\Z�jX�q]Xq̂]X̀�pZ]�XlX_b\fZ[�jc�\WX�no[X]�̂[̀�̂�_Z[\]̂_\Z]�hXgX_\X̀�of\W�\WX�no[X]yh�_Z[_b]]X[_Xd�\Z�jX�hX_b]X̀�of\W�qX]pZ]k̂[_X�̂[̀�q̂ckX[\�jZ[̀h�XlX_b\X̀�jc�̂�{b̂gfpfX̀�hb]X\c�X{bfîgX[\�\Z�\WX�jZ[̀h�fhhbX̀�Z[�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�̂[̀�q̂c�\Z�\WX�no[X]�\WX�k̂Zb[\�Zp�̀̂ k̂mXh�̂h�̀Xh_]fjX̀�f[�aX_\fZ[���f[�Xl_Xhh�Zp�\WX�ûĝ[_X�Zp�\WX�YZ[\]̂_\��]f_X�f[_b]]X̀�jc�\WX�no[X]�ĥ�̂�]Xhbg\�Zp�\WX�YZ[\]̂_\Z]�xXp̂bg\��Z]T��z��� f̂iX�f\h�]fmW\�\Z�qX]pZ]k�̂[̀�_ZkqgX\Xd�̂]]̂[mX�pZ]�_ZkqgX\fZ[d�Z]�Zj\̂f[�̂�[Xo�_Z[\]̂_\Z]�̂[̀�of\W�]X̂hZ[̂jgX�q]Zkq\[Xhh�b[̀X]�\WX�_f]_bkh\̂[_Xh�zU�����p\X]�f[iXh\fm̂\fZ[d�̀X\X]kf[X�\WX�̂kZb[\�pZ]�oWf_W�f\�k̂c�jX�gf̂jgX�\Z�\WX�no[X]�̂[̀d�̂h�hZZ[�̂h�q]̂_\f_̂jgX�̂p\X]�\WX�̂kZb[\�fh�̀X\X]kf[X̀d�k̂�X�q̂ckX[\�\Z�\WX�no[X]��Z]zs����xX[c�gf̂jfgf\c�f[�oWZgX�Z]�f[�q̂]\�̂[̀�[Z\fpc�\WX�no[X]d�_f\f[m�\WX�]X̂hZ[h�pZ]�̀X[f̂grT���tp�\WX�ab]X\c�̀ZXh�[Z\�q]Z_XX̀�̂h�q]Zif̀X̀�f[�aX_\fZ[�}�of\W�]X̂hZ[̂jgX�q]Zkq\[Xhhd�\WX�ab]X\c�hŴgg�jX�̀XXkX̀�\Z�jX�f[�̀Xp̂bg\�Z[�\Wfh�uZ[̀�hXiX[�̀̂ch�̂p\X]�]X_Xfq\�Zp�̂[�̂̀ f̀\fZ[̂g�o]f\\X[�[Z\f_X�p]Zk�\WX�no[X]�\Z�\WX�ab]X\c�X̀k̂ [̀f[m�\Ŵ\�\WX�ab]X\c�qX]pZ]k�f\h�Zjgfm̂\fZ[h�b[̀X]�\Wfh�uZ[̀d�̂[̀�\WX�no[X]�hŴgg�jX�X[\f\gX̀�\Z�X[pZ]_X�̂[c�]XkX̀c�̂îfĝjgX�\Z�\WX�no[X]r�tp�\WX�ab]X\c�q]Z_XX̀h�̂h�q]Zif̀X̀�f[�aX_\fZ[�}r�d�̂[̀�\WX�no[X]�]XpbhXh�\WX�q̂ckX[\�Z]�\WX�ab]X\c�Ŵh�̀X[fX̀�gf̂jfgf\cd�f[�oWZgX�Z]�f[�q̂]\d�of\WZb\�pb]\WX]�[Z\f_X�\WX�no[X]�hŴgg�jX�X[\f\gX̀�\Z�X[pZ]_X�̂[c�]XkX̀c�̂îfĝjgX�\Z�\WX�no[X]r
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SECTION 00 72 00
GENERAL CONDITIONS OF THE CONTRACT - AIA DOCUMENT A201-2017

DOCUMENTS
1.01 THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT ARE ATTACHED

FOLLOWING THIS PAGE.

 THE AMERICAN INSTITUTE OF ARCHITECTS
DOCUMENT NO. A201

  GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION
2017 EDITION

SUPPLEMENTARY CONDITIONS
2.01 SECTION 00 73 00 - SUPPLEMENTAL GENERAL CONDITIONS.
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TUVWXYZ[\]̂_�̀ab�acdefg_�]a�e[hb�̀gf�if̂j][a�kf̀b]al_mnô f̂\j̀âf�[p�q[â[ap[gd]al�r[gstmumuv�tmtmwv�xymwô f̂\j̀âf�[p�r[gstmumuv�tmzmyv�tmtmwv�tmx{mxv�tmx{mwv�xymwô f̂__�j[�r[gswmxuv�umymxv�xymxô ]̂bfaj�|gf}faj][ax{ôj_�̀ab�~d]__][a_wmyv�wmwmyv�wmxymzv�wmxzv��mymwv�zmwmxv�tm�mxv�x{mym�v�x{mymzv�xwmwmyv�x�mxv�x�mxmyv�x�myobbfab̀xmxmxobb]j][àh��[_j_v��h̀]d_�p[gwm�m�v�wm�m�v�x{mwmyv�x�mxm�obb]j][àh��a_\f̂j][a_�̀ab�Zf_j]altm�myv�tmzmwv�xymymxv�xwm�obb]j][àh�Z]dfv��h̀]d_�p[gwmym�v�wm�m�v�wm�m�v�wmx{myv�zmwmyv�x�mxmuobd]a]_jg̀j][a�[p�jkf��[ajg̀̂jwmxmwv��myv�tm�v�tm�ob}fgj]_fdfaj�[g��a}]j̀j][a�j[��]bxmxmxof_jkfj]̂��ppf̂j�mymxwohh[�̀âf_wmzo\\h]̂̀j][a_�p[g�|̀�dfaj�mym�v��mwmtv�tmyv�tmwv�tm�v�tm�mxv�tm�m�v�tmumwv�tm�v�tmx{o\\g[}̀h_ymxmxv�ymwmxv�ym�v�wmxmwv�wmx{myv�wmxymzv�wmxymtv�wmxymx{mxv��mym�v�tmwmyv�xwm�mxoge]jg̀j][azmwmxv�x�mwmyv�x�m��o����Z��Z�oĝk]jf̂jv��fp]a]j][a�[p�mxmxoĝk]jf̂jv���jfaj�[p�ocjk[g]j�ym�v�wmxym�v��mxmyv��myv��myv�umwv��mxmyv��mwm�v��m�v�tmyv�tmwmxv�tm�v�tm�v�tmumwv�tmzv�tmx{mxv�tmx{mwv�xymxv�xymymxv�xwm�mxv�xwm�myv�x�mymyv�x�mym�v�x�mxm�v�x�mymxoĝk]jf̂jv��]d]j̀j][a_�[p�ocjk[g]j��̀ab��f_\[a_]e]h]j�ymxmxv�wmxym�v�wmxymzv�wmxymx{v��mxmyv��mymxv��mymyv��mymwv��mymuv��mym�v��mymx{v��mymxyv��mymxwv��mymxv��m�v�tm�myv�tm�m�v�tmum�v�x�mxm�v�x�myoĝk]jf̂j�_�obb]j][àh�ifg}]̂f_�̀ab���\fa_f_ym�v�xymymxv�xwm�myv�xwm�mwv�x�mym�oĝk]jf̂j�_�obd]a]_jg̀j][a�[p�jkf��[ajg̀̂jwmxmwv�wm�m�v�x�myv�tm�mxv�tm�oĝk]jf̂j�_�o\\g[}̀h_

ym�v�wmxmwv�wm�v�wmx{myv��mym�oĝk]jf̂j�_�ocjk[g]j��j[��f�f̂j�r[gswm�v��mymuv�xymxmyv�xymymxoĝk]jf̂j�_��[\�g]lkjxmxm�v�xm�oĝk]jf̂j�_��f̂]_][a_wm�m�v��mymuv��mym�v��mymxxv��mymxyv��mymxwv��mymx�v�umwv��mwm�v��mwmtv�zmxmwv�zmwmxv�tmyv�tm�mxv�tm�v�tmzm�v�tmtmxv�xwm�myv�x�myoĝk]jf̂j�_��a_\f̂j][a_wm�m�v��mymyv��mymtv�tm�myv�tmzmwv�tmtmyv�tmx{mxv�xwm�oĝk]jf̂j�_��a_jgĉj][a_wmym�v�wmwmxv��mymuv��mym�v�xwm�myoĝk]jf̂j�_��ajfg\gfj̀j][a_�mymxxv��mymxyoĝk]jf̂j�_�|g[�f̂j��f\gf_faj̀j]}f�mymx{oĝk]jf̂j�_��fh̀j][a_k]\��]jk��[ajg̀̂j[gxmxmyv�xm�v�ymwmwv�wmxmwv�wmymyv�wmymwv�wmym�v�wmwmxv�wm�myv�wm�v�wm�m�v�wm�m�v�wmtmyv�wmtmwv�wmx{v�wmxxv�wmxyv�wmxuv�wmxzv��mxmyv��myv��myv�umymyv��v�zmwmxv�tmyv�tmwv�tm�v�tm�v�tm�v�tmzv�tmtv�x{mymuv�x{mwv�xxmwv�xyv�xwmwmyv�xwm�v�x�myoĝk]jf̂j�_��fh̀j][a_k]\��]jk�icê[ajg̀̂j[g_xmxmyv��mymwv��mym�v��mymuv�tmumwv�tmum�v�xxmwoĝk]jf̂j�_��f\gf_faj̀j][a_tm�myv�tm�mxv�tmx{mxoĝk]jf̂j�_�i]jf��]_]j_wm�m�v��mymyv��mymtv�tm�myv�tm�mxv�tmtmyv�tmx{mxv�xwm�o_ef_j[_x{mwmxojj[gaf�_���ff_wmxzmxv�tmumzv�tmx{myv�x{mwmwo�̀gb�[p�if\̀g̀jf��[ajg̀̂j_umxmxv�umxmyo�̀gb�[p�icê[ajg̀̂j_�̀ab�~jkfg��[ajg̀̂j_�p[g�|[gj][a_�[p�jkf�r[gs�my�̀_]̂��fp]a]j][a_xmx�]bb]al��f�c]gfdfaj_xmxmx�]ab]al��]_\cjf��f_[hcj][azmwmxv�tm�v�xxm�v�xwmxv�x�mxmyv�x�mxmwv�x�mymxv�x�mym�v�x�mymumxv�x�mwmxv�x�mwmyv�x�mwmwv�x�m�mx�[ab_v��]fa�mwm�m�v�tmumzv�tmx{myv�tmx{mw�[ab_v�|fgp[gd̀ âfv�̀ab�|̀�dfaj�mwm�m�v�tmum�v�tmx{mwv�xxmxmyv�xxmxmwv�xxm��c]hb]al��ap[gd̀j][a��[bfh_��_f�̀ab��fh]̀âfxmz�c]hb]al�|fgd]jwm�mx�̀\]j̀h]�̀j][axmw�fgj]p]̂̀jf�[p�ice_j̀aj]̀h��[d\hfj][atmzmwv�tmzm�v�tmzm�
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TUVWXYXZ[WU\�Y]V�̂[_̀ UaWbcdcef�bcdcgf�bcdchf�hcicif�hcbf�hcgf�hcjcef�hcjcjf�hckf�hcelcef�hcelcif�ebcececif�ebcdcbf�egcecbTUVWXYXZ[WU\�]Y�ma\nUZWX]af�oU\WXap�]V�qnnV]r[seicbcbTUVWXYXZ[WU\�]Y�ma\tV[aZUhcelcdTu[apU�vVwUV\ececef�icbcdf�ickcbf�icxcdcif�iceef�icedcxf�bcdcxf�gcdcif�kcecdf�kcecif�kcdf�kcicdf�kcickf�kcichf�kcicelf�xcicef�hcicecef�hcelcif�elcicdf�eecdf�eecgf�edcecdTu[apU�vVwUV\f�yUYXaXWX]a�]YkcdceTzq{|}~�m{�oz}��v��dcdcdf�iceef�bcdcxf�kf�kcdcef�kcicef�kcbf�xcicef�hcicecef�eecgTs[X̀\f�yUYXaXWX]a�]YegceceTs[X̀\f�{]WXZU�]Yecjcdf�egceciT�qm�~�q{y�ym~̂�o}~icdcbf�jcecef�jcif�kcichf�hcicif�hcelcbf�elcicif�egf�egcbTs[X̀\�[aw�oX̀Us_�q\\UVWX]a�]Y�Ts[X̀\egcbceTs[X̀\�Y]V�qwwXWX]a[s�T]\Wicdcbf�icicef�ickcbf�kcichf�hcgcdf�elcdcgf�elcicdf�egcecgTs[X̀\�Y]V�qwwXWX]a[s�oX̀Uicdcbf�icicef�ickcbf�jcecef�xcicdf�hcgcdf�elcicdf�egcecjT]aZU[sUw�]V��a�a]�a�T]awXWX]a\f�Ts[X̀\�Y]VickcbTs[X̀\�Y]V�y[̀[pU\icdcbf�icexf�xcicif�hcgcef�hcjckf�elcdcgf�elcicif�eecif�eecicdf�ebcdcbf�egceckTs[X̀\�~t��UZW�W]�qV�XWV[WX]aegcbceTsU[aXap��nicegf�jciT]̀ ÙaZÙUaW�]Y�WuU��]V�f�T]awXWX]a\��Us[WXap�W]dcdcef�icdcdf�icbcef�ickcef�icelcef�icedcjf�gcdcef�gcdcif�jcdcdf�xcecdf�xcdcdf�xcicef�eecef�eecdf�egcecgT]̀ ÙaZÙUaW�]Y�WuU��]V�f�yUYXaXWX]a�]YxcecdT]̀ t̀aXZ[WX]a\ichcef�bcdcbT]̀ nsUWX]af�T]awXWX]a\��Us[WXap�W]icbcef�iceef�icegf�bcdcdf�bcdchf�xcdf�hcbcdf�hcxf�hchcef�hcelf�edcdf�ebcecdf�egcecdTv� �̂}omv{f�̂q��}{o~�q{yhT]̀ nsUWX]af�~t�\W[aWX[sicelcef�bcdchf�xcecef�xcecif�xcdcif�hcbcdf�hcxf�hchcef�hcelcif�edcdf�egcecdT]̀ nsX[aZU��XWu��[�\dcicdf�icdcif�icjf�ickf�icedcelf�iceif�hcjcbf�elcdcdf�eicef�eicif�eicbcef�eicbcdf�eicgf�ebcecef�ebcdcecif�egcdcxf�egcbcdf�egcbciT]aZU[sUw�]V��a�a]�a�T]awXWX]a\

ickcbf�bcdcxf�xcicef�elciT]awXWX]a\�]Y�WuU�T]aWV[ZWececef�jcecef�jcecbT]a\UaWf��VXWWUaicbcdf�icebcdf�bcecdf�hcxcgf�hchcef�hcelcdf�hcelcif�eicdf�egcbcbcdT]a\]sXw[WX]a�]V��]XawUVegcbcbTv{~o��Tomv{����v�{}��v�����~}̂q�qo}�Tv{o�qTov�~ececbf�jT]a\WVtZWX]a�Tu[apU�yXVUZWXrUf�yUYXaXWX]a�]YkciceT]a\WVtZWX]a�Tu[apU�yXVUZWXrU\ececef�icbcdf�iceef�icedcxf�bcdcxf�kcecef�kcecdf�kcecif�kcif�hciceceT]a\WVtZWX]a�~ZuUwtsU\f�T]aWV[ZW]V�\icelf�iceef�icedcef�icedcdf�jcecif�egcecjcdT]aWXapUaW�q\\Xpà UaW�]Y�~t�Z]aWV[ZW\gcbf�ebcdcdcdT]aWXatXap�T]aWV[ZW�̂UVY]V̀[aZUegcecbT]aWV[ZWf�yUYXaXWX]a�]YececdTv{o�qTof�o}��m{qomv{�v��~�~̂}{~mv{�v��oz}gcbcecef�gcbcdf�eecgf�ebT]aWV[ZW�qẁ XaX\WV[WX]aicecif�bf�hcbf�hcgT]aWV[ZW�q�[Vw�[aw�}�UZtWX]af�T]awXWX]a\��Us[WXap�W]ickcef�icelf�gcdf�jceT]aWV[ZW�y]Zt̀ UaW\f�T]nXU\��tVaX\uUw�[aw��\U�]Yecgcdf�dcicjf�gciT]aWV[ZW�y]Zt̀ UaW\f�yUYXaXWX]a�]YececeT]aWV[ZW�~t̀dcdcdf�dcdcbf�ickcbf�ickcgf�icxf�icelcdf�gcdcif�kcif�kcbf�hcef�hcdf�hcbcdf�hcgcecbf�hcjckf�hckf�elcicdf�eecgf�edcecdf�edcif�ebcdcbf�ebcicdf�egcecbcdf�egcecgf�egcdcgT]aWV[ZW�~t̀ f�yUYXaXWX]a�]YhceT]aWV[ZW�oX̀Uececbf�dcdcef�dcdcdf�ickcbf�ickcgf�icelcdf�gcdcif�jcecgf�kcdcecif�kcicef�kcicgf�kcicjf�kf�kf�kcicelf�kcbf�xcecef�xcdcef�xcdcif�xcicef�hcgcef�hckf�elcicdf�edcecef�edcecdf�ebcicdf�egcecbcdf�egcecjcef�egcdcgT]aWV[ZW�oX̀Uf�yUYXaXWX]a�]YxceceTv{o�qTov�i����������f�yUYXaXWX]a�]Yicef�jcecdT]aWV[ZW]V�\�T]a\WVtZWX]a�[aw�~t�̀ XWW[s�~ZuUwtsU\icelf�icedcef�icedcdf�bcdcif�jcecif�egcecjcdT]aWV[ZW]V�\�}̀ ns]_UU\
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TUTUVW�XUXUTW�XUVUXW�XUYUZW�XU[W�XUZYUTW�VUTUXW�VUTU\W�Z]UTW�Z]UXW�ZZUXW�ZVUZW�ZVUTUZUZ_̂̀abcda_bef�ghcihjhak�l̀fmbc̀dnZZUZ_̂̀abcda_bef�onjcah_̀fphq�rhap�snqcbcan�̂_̀abcda_bf�c̀t�ur̀nbef�v_bdnfXUZTUwW�XUZVUTW�VUTUVW�\W�ZZUXW�ZTUTUV_̂̀abcda_bef�onjcah_̀fphq�rhap�smid_̀abcda_bfZUTUTW�TUTUVW�XUXUTW�XUZYUZW�XUZYUTW�VUTUVW�wW�[U\UTW�[U\UxW�[UZ]UTW�ZZUTW�ZZUXW�ZZUV_̂̀abcda_bef�onjcah_̀fphq�rhap�apn�ybdphandaZUZUTW�ZUwW�TUXUXW�XUZUXW�XUTUTW�XUTUXW�XUTUVW�XUXUZW�XUVUTW�XUwUZW�XUxUVW�XUZ]W�XUZZW�XUZTW�XUZ\W�XUZYW�VUTW�wUTW�\UTUTW�xW�YUXUZW�[UTW�[UXW�[UVW�[UwW�[UxW�[UYW�[U[W�Z]UTU\W�Z]UXW�ZZUXW�ZTW�ZXUVW�ZwUZUXW�ZwUTUZ_̂̀abcda_bef�onqbnfǹacah_̀fXUTUZW�XUTUTW�XUwW�XUZTU\W�\UTUTW�YUTUZW�[UXUXW�[UYUT_̂̀abcda_bef�onfq_̀fhihjhak�z_b�{p_fn�|nbz_b}h̀~�apn��_b�XUXUTW�XUZYW�wUXW�\UZUXW�\UTW�[UwUZW�Z]UTUY_̂̀abcda_bef�on�hnr�_z�̂_̀abcda��_dm}ǹafXUT̂_̀abcda_bef�oh~pa�a_�sa_q�apn��_b�TUTUTW�[Ux_̂̀abcda_bef�oh~pa�a_�{nb}h̀can�apn�̂_̀abcdaZVUZ_̂̀abcda_bef�smi}haacjfXUZ]W�XUZZW�XUZTW�VUTUxW�wUTUZW�wUTUXW�[UTW�[UXW�[UYUTW�[UYUXW�[U[UZW�[UZ]UTW�[UZ]UX_̂̀abcda_bef�smqnbh̀aǹtǹaXU[W�Z]UTU\_̂̀abcda_bef�smqnb�hfh_̀�c̀t�̂_̀fabmdah_̀�|b_dntmbnfZUTUTW�XUXW�XUVW�XUZTUZ]W�VUTUTW�VUTUxW�\UZUXW�\UTUVW�xUZUXW�xUXUVW�xUXU\W�YUTW�Z]W�ZTW�ZVW�ZwUZUV_̂_bth̀cah_̀�c̀t�̂_bbnjcah_̀ZUTW�XUTUZW�XUXUZW�XUZ]W�XUZTU\W�\UZUXW�\UTUZ_̂qhnf�vmb̀hfpnt�_z��bcrh̀~f�c̀t�sqndhzhdcah_̀fZUwW�TUXU\W�XUZZ_̂qkbh~pafZUwW�XUZx_̂bbndah_̀�_z��_b�TUwW�XUxUXW�[UVUTW�[UYUTW�[UYUXW�[U[UZW�ZTUZUTW�ZTUTW�ZTUXW�ZwUZUXUZW�ZwUZUXUTW�ZwUTUZ_̂bbnjcah_̀�c̀t�l̀aǹa�_z�apn�̂_̀abcda��_dm}ǹafZUT̂_faW��nzh̀hah_̀�_zxUXUV_̂fafTUwW�XUTUVW�XUxUXW�XUYUTW�XUZwUTW�wUVUTW�\UZUZW�\UTUXW�xUXUXUXW�xUXUVW�xUXUYW�xUXU[W�[UZ]UTW�Z]UXUTW�Z]UXU\W�ZZUTW�ZTUZUTW�ZTUTUZW�ZTUTUVW�ZXUVW�ZVm̂aah̀~�c̀t�|cadph̀~XUZVW�\UTUw��c}c~n�a_�̂_̀fabmdah_̀�_z�ur̀nb�_b�snqcbcan�_̂̀abcda_bfXUZVUTW�\UTUVW�Z]UTUZUTW�Z]UTUwW�Z]UVW�ZTUTUV

�c}c~n�a_�apn��_b�XUZVUTW�[U[UZW�Z]UTUZUTW�Z]UTUwW�Z]UVW�ZTUTUV�c}c~nfW�̂jch}f�z_bXUTUVW�XUZYW�\UZUZW�YUXUXW�[UwUZW�[U\UxW�Z]UXUXW�ZZUXUTW�ZZUXW�ZVUTUVW�ZwUZUx�c}c~nf�z_b��njck\UTUXW�YUXUXW�[UwUZU\W�[UxW�Z]UXUTW�ZVUXUT�can�_z�̂_}}ǹdn}ǹa�_z�apn��_b�W��nzh̀hah_̀�_zYUZUT�can�_z�smifac̀ahcj�̂_}qjnah_̀W��nzh̀hah_̀�_zYUZUX�ckW��nzh̀hah_̀�_zYUZUV�ndhfh_̀f�_z�apn�ybdphandaXUxUVW�VUTU\W�VUTUxW�VUTUZZW�VUTUZTW�VUTUZXW�\UXW�xUXUVW�xUXU[W�YUZUXW�YUXUZW�[UTW�[UVW�[UwUZW�[UYUVW�[U[UZW�ZXUVUTW�ZVUTUTW�ZVUTUVW�ZwUZW�ZwUT�ndhfh_̀f�a_��happ_jt�̂nbahzhdcah_̀[UVUZW�[UwW�[UxW�ZVUZUZUX�nzndah�n�_b��_̀d_̀z_b}h̀~��_b�W�yddnqac̀dnW�on�ndah_̀�c̀t�̂_bbndah_̀�_zTUwW�XUwW�VUTU\W�\UTUXW�[UwUZW�[UwUXW�[U\U\W�[UYUTW�[U[UXW�[UZ]UVW�ZTUTUZ�nzh̀hah_̀fZUZW�TUZUZW�XUZUZW�XUwW�XUZTUZW�XUZTUTW�XUZTUXW�VUZUZW�wUZW�\UZUTW�xUTUZW�xUXUZW�YUZW�[UZW�[UYUZW�ZwUZUZ�njckf�c̀t���aǹfh_̀f�_z�{h}nXUTW�XUxUVW�wUTUXW�xUTUZW�xUXUZW�xUVW�YUXW�[UwUZW�[UxW�Z]UXUTW�Z]UVW�ZVUXUTW�ZwUZU\W�ZwUTUw�h~hacj��cac��fn�c̀t�{bc̀f}hffh_̀ZUx�hfqmanf\UXW�xUXU[W�ZwUZW�ZwUT�_dm}ǹaf�c̀t�sc}qjnf�ca�apn�shanXUZZ�bcrh̀~fW��nzh̀hah_̀�_zZUZUw�bcrh̀~f�c̀t�sqndhzhdcah_̀fW��fn�c̀t�ur̀nbfphq�_zXUZZ�zzndah�n��can�_z�l̀fmbc̀dnYUTUT�}nb~ǹdhnfZ]UVW�ZVUZUZUTW�ZwUZUw�}qj_knnfW�̂_̀abcda_befXUXUTW�XUVUXW�XUYUZW�XU[W�XUZYUTW�VUTUXW�VUTU\W�Z]UTW�Z]UXUXW�ZZUXW�ZVUZW�ZVUTUZUZ��mhq}ǹaW�gci_bW�_b��canbhcjfZUZUXW�ZUZU\W�XUVW�XUwW�XUYUTW�XUYUXW�XUZTW�XUZXW�XUZwUZW�VUTU\W�VUTUxW�wUTUZW�\UTUZW�xUXUVW�[UXUTW�[UXUXW�[UwUZUXW�[UZ]UTW�Z]UTUZW�Z]UTUVW�ZVUTUZUZW�ZVUTUZUT��ndmah_̀�c̀t�|b_~bnff�_z�apn��_b�ZUZUXW�ZUTUZW�ZUTUTW�TUXUVW�TUXU\W�XUZW�XUXUZW�XUVUZW�XUxUZW�XUZ]UZW�XUZTW�XUZVW�VUTW�\UTUTW�xUZUXW�xUXU\W�YUTW�[UwUZW�[U[UZW�Z]UTW�Z]UXW�ZTUZW�ZTUTW�ZVUTW�ZVUXUZW�ZwUZUV��aǹfh_̀f�_z�{h}nXUTUVW�XUxUVW�wUTUXW�xUTUZW�xUXW�xUVW�[UwUZW�[UxW�Z]UXUTW�Z]UVW�ZVUXW�ZwUZU\W�ZwUTUw
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T�UVWVX�YZ[\]̂�_̀�̂a\�[bc\�de�f_̀dg�[ab̀h\c�_̀�̂a\�idgj�b]]gdk\l�mn�̂a\�og[a_̂\[̂�_̀�b[[dglb̀[\�p_̂a�q\[̂_d̀�rstusv�dg�dgl\g\l�mn�̂a\�og[a_̂\[̂�_̀�b[[dglb̀[\�p_̂a�q\[̂_d̀�wsxy�̂a\�zd̀ ĝb[̂dg�fbn�fbj\�c{mĉ_̂{̂_d̀c�d̀|n�p_̂a�̂a\�[d̀c\̀ �̂de�̂a\�}p̀\gy�bê\g�\kb|{b̂_d̀�mn�̂a\�og[a_̂\[̂�b̀l�_̀�b[[dglb̀[\�p_̂a�b�zab̀h\�}gl\g�dg�zd̀ĉg{[̂_d̀�zab̀h\�~_g\[̂_k\sT�UVWVU��a\�zd̀ ĝb[̂dg�cab||�\̀edg[\�ĉg_[̂�l_c[_]|_̀\�b̀l�hddl�dgl\g�bfd̀h�̂a\�zd̀ ĝb[̂dg�c�\f]|dn\\c�b̀l�d̂a\g�]\gcd̀c�[bggn_̀h�d{̂�̂a\�idgjs��a\�zd̀ ĝb[̂dg�cab||�̀d̂�]\gf_̂�\f]|dnf\̀ �̂de�{̀e_̂�]\gcd̀c�dg�]\gcd̀c�̀d̂�]gd]\g|n�cj_||\l�_̀�̂bcjc�bcc_h̀\l�̂d�̂a\fsT�UV����������T�UV�V���a\�zd̀ ĝb[̂dg�pbggb̀ ĉ�̂d�̂a\�}p̀\g�b̀l�og[a_̂\[̂�̂ab̂�fb̂\g_b|c�b̀l�\�{_]f\̀ �̂e{g̀_ca\l�{̀l\g�̂a\�zd̀ ĝb[̂�p_||�m\�de�hddl��{b|_̂n�b̀l�̀\p�{̀|\cc�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�g\�{_g\�dg�]\gf_̂�d̂a\gp_c\s��a\�zd̀ ĝb[̂dg�e{ĝa\g�pbggb̀ ĉ�̂ab̂�̂a\�idgj�p_||�[d̀edgf�̂d�̂a\�g\�{_g\f\̀ ĉ�de�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�b̀l�p_||�m\�eg\\�egdf�l\e\[̂cy�\Z[\]̂�edg�̂adc\�_̀a\g\̀ �̂_̀�̂a\��{b|_̂n�de�̂a\�idgj�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�g\�{_g\�dg�]\gf_̂s�idgjy�fb̂\g_b|cy�dg�\�{_]f\̀ �̂̀d̂�[d̀edgf_̀h�̂d�̂a\c\�g\�{_g\f\̀ ĉ�fbn�m\�[d̀c_l\g\l�l\e\[̂_k\s��a\�zd̀ ĝb[̂dg�c�pbggb̀ n̂�\Z[|{l\c�g\f\ln�edg�lbfbh\�dg�l\e\[̂�[b{c\l�mn�bm{c\y�b|̂\gb̂_d̀c�̂d�̂a\�idgj�̀d̂�\Z\[{̂\l�mn�̂a\�zd̀ ĝb[̂dgy�_f]gd]\g�dg�_̀c{ee_[_\̀ �̂fb_̀̂\̀b̀[\y�_f]gd]\g�d]\gb̂_d̀y�dg�̀dgfb|�p\bg�b̀l�̂\bg�b̀l�̀dgfb|�{cbh\s��e�g\�{_g\l�mn�̂a\�og[a_̂\[̂y�̂a\�zd̀ ĝb[̂dg�cab||�e{g̀_ca�cb̂_ceb[̂dgn�\k_l\̀[\�bc�̂d�̂a\�j_̀l�b̀l��{b|_̂n�de�fb̂\g_b|c�b̀l�\�{_]f\̀ ŝT�UV�VX�o||�fb̂\g_b|y�\�{_]f\̀ ŷ�dg�d̂a\g�c]\[_b|�pbggb̀ _̂\c�g\�{_g\l�mn�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�cab||�m\�_cc{\l�_̀�̂a\�b̀f\�de�̂a\�}p̀\gy�dg�cab||�m\�̂gb̀ce\gbm|\�̂d�̂a\�}p̀\gy�b̀l�cab||�[dff\̀[\�_̀�b[[dglb̀[\�p_̂a�q\[̂_d̀��svsxsT�UV��������a\�zd̀ ĝb[̂dg�cab||�]bn�cb|\cy�[d̀c{f\gy�{c\�b̀l�c_f_|bg�̂bZ\c�edg�̂a\�idgj�]gdk_l\l�mn�̂a\�zd̀ ĝb[̂dg�̂ab̂�bg\�|\hb||n�\̀b[̂\l�pa\̀�m_lc�bg\�g\[\_k\l�dg�̀\hd̂_b̂_d̀c�[d̀[|{l\ly�pa\̂a\g�dg�̀d̂�n\̂�\ee\[̂_k\�dg�f\g\|n�c[a\l{|\l�d̂�hd�_̀̂d�\ee\[̂sT�UV��������������������������������������������� ���T�UV�V��¡̀|\cc�d̂a\gp_c\�]gdk_l\l�_̀�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉy�̂a\�zd̀ ĝb[̂dg�cab||�c\[{g\�b̀l�]bn�edg�̂a\�m{_|l_̀h�]\gf_̂�bc�p\||�bc�edg�d̂a\g�]\gf_̂cy�e\\cy�|_[\̀c\cy�b̀l�_̀c]\[̂_d̀c�mn�hdk\g̀f\̀ �̂bh\̀[_\c�̀\[\ccbgn�edg�]gd]\g�\Z\[{̂_d̀�b̀l�[df]|\̂_d̀�de�̂a\�idgj�̂ab̂�bg\�[{ĉdfbg_|n�c\[{g\l�bê\g�\Z\[{̂_d̀�de�̂a\�zd̀ ĝb[̂�b̀l�|\hb||n�g\�{_g\l�b̂�̂a\�̂_f\�m_lc�bg\�g\[\_k\l�dg�̀\hd̂_b̂_d̀c�[d̀[|{l\lsT�UV�VX��a\�zd̀ ĝb[̂dg�cab||�[df]|n�p_̂a�b̀l�h_k\�̀d̂_[\c�g\�{_g\l�mn�b]]|_[bm|\�|bpcy�ĉb̂{̂\cy�dgl_̀b̀[\cy�[dl\cy�g{|\c�b̀l�g\h{|b̂_d̀cy�b̀l�|bpe{|�dgl\gc�de�]{m|_[�b{̂adg_̂_\c�b]]|_[bm|\�̂d�]\gedgfb̀[\�de�̂a\�idgjsT�UV�VU��e�̂a\�zd̀ ĝb[̂dg�]\gedgfc�idgj�j̀dp_̀h�_̂�̂d�m\�[d̀ ĝbgn�̂d�b]]|_[bm|\�|bpcy�ĉb̂{̂\cy�dgl_̀b̀[\cy�[dl\cy�g{|\c�b̀l�g\h{|b̂_d̀cy�dg�|bpe{|�dgl\gc�de�]{m|_[�b{̂adg_̂_\cy�̂a\�zd̀ ĝb[̂dg�cab||�bcc{f\�b]]gd]g_b̂\�g\c]d̀c_m_|_̂n�edg�c{[a�idgj�b̀l�cab||�m\bg�̂a\�[dĉc�b̂̂g_m{̂bm|\�̂d�[dgg\[̂_d̀sT�UV�VW��������������¢�£����������������e�̂a\�zd̀ ĝb[̂dg�\̀[d{̀ \̂gc�[d̀l_̂_d̀c�b̂�̂a\�c_̂\�̂ab̂�bg\�¤t¥�c{mc{geb[\�dg�d̂a\gp_c\�[d̀[\b|\l�]anc_[b|�[d̀l_̂_d̀c�âb̂�l_ee\g�fb̂\g_b||n�egdf�̂adc\�_̀l_[b̂\l�_̀�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�dg�¤u¥�{̀j̀dp̀�]anc_[b|�[d̀l_̂_d̀c�de�b̀�{̀{c{b|�̀b̂{g\�̂ab̂�l_ee\g�fb̂\g_b||n�egdf�̂adc\�dgl_̀bg_|n�ed{̀l�̂d�\Z_ĉ�b̀l�h\̀\gb||n�g\[dh̀_¦\l�bc�_̀a\g\̀ �̂_̀�[d̀ĉg{[̂_d̀�b[̂_k_̂_\c�de�̂a\�[abgb[̂\g�]gdk_l\l�edg�_̀�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉy�̂a\�zd̀ ĝb[̂dg�cab||�]gdf]̂|n�]gdk_l\�̀d̂_[\�̂d�̂a\�}p̀\g�b̀l�̂a\�og[a_̂\[̂�m\edg\�[d̀l_̂_d̀c�bg\�l_ĉ{gm\l�b̀l�_̀�̀d�\k\̀ �̂|b̂\g�̂ab̀�tx�lbnc�bê\g�e_gĉ�dmc\gkb̀[\�de�̂a\�[d̀l_̂_d̀cs��a\�og[a_̂\[̂�p_||�]gdf]̂|n�_̀k\ĉ_hb̂\�c{[a�[d̀l_̂_d̀c�b̀ly�_e�̂a\�og[a_̂\[̂�l\̂\gf_̀\c�̂ab̂�̂a\n�l_ee\g�fb̂\g_b||n�b̀l�[b{c\�b̀�_̀[g\bc\�dg�l\[g\bc\�_̀�̂a\�zd̀ ĝb[̂dg�c�[dĉ�dey�dg�̂_f\�g\�{_g\l�edgy�]\gedgfb̀[\�de�b̀n�]bĝ�de�̂a\�idgjy�p_||�g\[dff\̀l�̂ab̂�b̀�\�{_̂bm|\�bl§{ĉf\̀ �̂m\�fbl\�_̀�̂a\�zd̀ ĝb[̂�q{f�dg�zd̀ ĝb[̂��_f\y�dg�md̂as��e�̂a\�og[a_̂\[̂�l\̂\gf_̀\c�̂ab̂�̂a\�[d̀l_̂_d̀c�b̂�̂a\�c_̂\�bg\�̀d̂�fb̂\g_b||n�l_ee\g\̀ �̂egdf�âdc\�_̀l_[b̂\l�_̀�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉ�b̀l�̂ab̂�̀d�[ab̀h\�_̀�̂a\�̂\gfc�de�̂a\�zd̀ ĝb[̂�_c�§{ĉ_e_\ly�̂a\�og[a_̂\[̂�cab||�]gdf]̂|n�̀d̂_en�̂a\�}p̀\g�b̀l�zd̀ ĝb[̂dgy�ĉb̂_̀h�̂a\�g\bcd̀cs��e�\_̂a\g�]bĝn�l_c]{̂\c�̂a\�og[a_̂\[̂�c�l\̂\gf_̀b̂_d̀�dg�g\[dff\̀lb̂_d̀y�̂ab̂�]bĝn�fbn�c{mf_̂�b�z|b_f�bc�]gdk_l\l�_̀�oĝ_[|\�ẗsT�UV�V���ey�_̀�̂a\�[d{gc\�de�̂a\�idgjy�̂a\�zd̀ ĝb[̂dg�\̀[d{̀ \̂gc�a{fb̀�g\fb_̀c�dg�g\[dh̀_¦\c�̂a\�\Z_ĉ\̀[\�de�m{g_b|�fbgj\gcy�bg[ab\d|dh_[b|�c_̂\c�dg�p\̂|b̀lc�̀d̂�_̀l_[b̂\l�_̀�̂a\�zd̀ ĝb[̂�~d[{f\̀ ĉy�̂a\�zd̀ ĝb[̂dg�cab||�_ff\l_b̂\|n�
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TUTVWXY�ZX[�\VW]Ẑ_\XT�̂̀Ẑ�a\UbY�ZccWd̂�̂̀We�ZXY�T̀Zbb�X\̂_c[�̂̀W�faXW]�ZXY�g]d̀_̂Wd̂h�iV\X�]WdW_V̂�\c�TUd̀�X\̂_dWj�̂̀W�faXW]�T̀Zbb�V]\eV̂b[�̂ZkW�ZX[�Zd̂_\X�XWdWTTZ][�̂\�\l̂Z_X�m\nW]XeWX̂Zb�ZÛ̀ \]_oẐ_\X�]WpU_]WY�̂\�]WTUeW�^̀W�\VW]Ẑ_\XTh�q̀W�r\X̂]Zd̂\]�T̀Zbb�d\X̂_XUW�̂\�TUTVWXY�TUd̀�\VW]Ẑ_\XT�UX̂_b�\̂̀ W]a_TW�_XT̂]Ud̂WY�l[�̂̀W�faXW]�lÛ�T̀Zbb�d\X̂_XUW�a_̂̀�Zbb�\̂̀ W]�\VW]Ẑ_\XT�̂̀Ẑ�Y\�X\̂�ZccWd̂�̂̀\TW�]WeZ_XT�\]�cWẐU]WTh�sWpUWT̂T�c\]�ZYtUT̂eWX̂T�_X�̂̀W�r\X̂]Zd̂�uUe�ZXY�r\X̂]Zd̂�q_eW�Z]_T_Xm�c]\e�̂̀W�Wv_T̂WXdW�\c�TUd̀�]WeZ_XT�\]�cWẐU]WT�eZ[�lW�eZYW�ZT�V]\n_YWY�_X�g]̂_dbW�wxhy�z{|�}~~�������y�z{|{��q̀W�r\X̂]Zd̂\]�T̀Zbb�_XdbUYW�_X�̂̀W�r\X̂]Zd̂�uUe�Zbb�Zbb\aZXdWT�T̂ẐWY�_X�̂̀W�r\X̂]Zd̂��\dUeWX̂Th��̂WeT�d\nW]WY�l[�Zbb\aZXdWT�T̀Zbb�lW�TUVVb_WY�c\]�TUd̀�Ze\UX̂T�ZXY�l[�TUd̀�VW]T\XT�\]�WX̂_̂_WT�ZT�̂̀W�faXW]�eZ[�Y_]Wd̂j�lÛ�̂̀W�r\X̂]Zd̂\]�T̀Zbb�X\̂�lW�]WpU_]WY�̂\�WeVb\[�VW]T\XT�\]�WX̂_̂_WT�̂\�à\e�̂̀W�r\X̂]Zd̂\]�̀ZT�]WZT\XZlbW�\ltWd̂_\Xhy�z{|{��iXbWTT�\̂̀ W]a_TW�V]\n_YWY�_X�̂̀W�r\X̂]Zd̂��\dUeWX̂Tj{�����Zbb\aZXdWT�T̀Zbb�d\nW]�̂̀W�d\T̂�̂\�̂̀W�r\X̂]Zd̂\]�\c�eẐW]_ZbT�ZXY�WpU_VeWX̂�YWb_nW]WY�Ẑ�̂̀W�T_̂W�ZXY�Zbb�]WpU_]WY�̂ZvWTj�bWTT�ZVVb_dZlbW�̂]ZYW�Y_Td\UX̂T�{�����r\X̂]Zd̂\]�T�d\T̂T�c\]�UXb\ZY_Xm�ZXY�̀ZXYb_Xm�Ẑ�̂̀W�T_̂Wj�bZl\]j�_XT̂ZbbẐ_\X�d\T̂Tj�\nW]̀WZYj�V]\c_̂j�ZXY�\̂̀ W]�WvVWXTWT�d\X̂WeVbẐWY�c\]�T̂ẐWY�Zbb\aZXdW�Ze\UX̂T�T̀Zbb�lW�_XdbUYWY�_X�̂̀W�r\X̂]Zd̂�uUe�lÛ�X\̂�_X�̂̀W�Zbb\aZXdWT��ZXY{z����àWXWnW]�d\T̂T�Z]W�e\]W�̂̀ZX�\]�bWTT�̂̀ZX�Zbb\aZXdWTj�̂̀W�r\X̂]Zd̂�uUe�T̀Zbb�lW�ZYtUT̂WY�Zdd\]Y_Xmb[�l[�r̀ZXmW�f]YW]h�q̀W�Ze\UX̂�\c�̂̀W�r̀ZXmW�f]YW]�T̀Zbb�]WcbWd̂��w��̂̀W�Y_ccW]WXdW�lŴaWWX�Zd̂UZb�d\T̂T�ZXY�̂̀W�Zbb\aZXdWT�UXYW]�uWd̂_\X��h�h�hw�ZXY�����d̀ZXmWT�_X�r\X̂]Zd̂\]�T�d\T̂T�UXYW]�uWd̂_\X��h�h�h�hy�z{|{z��ẐW]_ZbT�ZXY�WpU_VeWX̂�UXYW]�ZX�Zbb\aZXdW�T̀Zbb�lW�TWbWd̂WY�l[�̂̀W�faXW]�a_̂̀�]WZT\XZlbW�V]\eV̂XWTThy�z{����������������y�z{�{��q̀W�r\X̂]Zd̂\]�T̀Zbb�WeVb\[�Z�d\eVŴWX̂�TUVW]_X̂WXYWX̂�ZXY�XWdWTTZ][�ZTT_T̂ZX̂T�à\�T̀Zbb�lW�_X�Ẑ̂WXYZXdW�Ẑ�̂̀W��]\tWd̂�T_̂W�YU]_Xm�VW]c\]eZXdW�\c�̂̀W��\]kh�q̀W�TUVW]_X̂WXYWX̂�T̀Zbb�]WV]WTWX̂�̂̀W�r\X̂]Zd̂\]j�ZXY�d\eeUX_dẐ_\XT�m_nWX�̂\�̂̀W�TUVW]_X̂WXYWX̂�T̀Zbb�lW�ZT�l_XY_Xm�ZT�_c�m_nWX�̂\�̂̀W�r\X̂]Zd̂\]hy�z{�{��q̀W�r\X̂]Zd̂\]j�ZT�T\\X�ZT�V]Zd̂_dZlbW�ZĉW]�ZaZ]Y�\c�̂̀W�r\X̂]Zd̂j�T̀Zbb�X\̂_c[�̂̀W�faXW]�ZXY�g]d̀_̂Wd̂�\c�̂̀W�XZeW�ZXY�pUZb_c_dẐ_\XT�\c�Z�V]\V\TWY�TUVW]_X̂WXYWX̂h��_̂̀_X�w��YZ[T�\c�]WdW_V̂�\c�̂̀W�_Xc\]eẐ_\Xj�̂̀W�g]d̀_̂Wd̂�eZ[�X\̂_c[�̂̀W�r\X̂]Zd̂\]j�T̂Ẑ_Xm�à Ŵ̀W]�̂̀W�faXW]�\]�̂̀W�g]d̀_̂Wd̂��w��̀ZT�]WZT\XZlbW�\ltWd̂_\X�̂\�̂̀W�V]\V\TWY�TUVW]_X̂WXYWX̂�\]�����]WpU_]WT�ZYY_̂_\XZb�̂_eW�c\]�]Wn_Wah��Z_bU]W�\c�̂̀W�g]d̀_̂Wd̂�̂\�V]\n_YW�X\̂_dW�a_̂̀_X�̂̀W�w��YZ[�VW]_\Y�T̀Zbb�d\XT̂_̂ÛW�X\̂_dW�\c�X\�]WZT\XZlbW�\ltWd̂_\Xhy�z{�{z�q̀W�r\X̂]Zd̂\]�T̀Zbb�X\̂�WeVb\[�Z�V]\V\TWY�TUVW]_X̂WXYWX̂�̂\�à\e�̂̀W�faXW]�\]�g]d̀_̂Wd̂�̀ZT�eZYW�]WZT\XZlbW�ZXY�̂_eWb[�\ltWd̂_\Xh�q̀W�r\X̂]Zd̂\]�T̀Zbb�X\̂�d̀ZXmW�̂̀W�TUVW]_X̂WXYWX̂�a_̂̀\Û�̂̀W�faXW]�T�d\XTWX̂j�à_d̀�T̀Zbb�X\̂�UX]WZT\XZlb[�lW�a_̂̀ ẀbY�\]�YWbZ[WYhy�z{��� ���������¡�� ������������������¢£����~���¤���~��y�z{��{��q̀W�r\X̂]Zd̂\]j�V]\eV̂b[�ZĉW]�lW_Xm�ZaZ]YWY�̂̀W�r\X̂]Zd̂j�T̀Zbb�TUle_̂�c\]�̂̀W�faXW]�T�ZXY�g]d̀_̂Wd̂�T�_Xc\]eẐ_\X�Z�r\X̂]Zd̂\]�T�d\XT̂]Ud̂_\X�Td̀WYUbW�c\]�̂̀W��\]kh�q̀W�Td̀WYUbW�T̀Zbb�d\X̂Z_X�YŴZ_b�ZVV]\V]_ẐW�c\]�̂̀W��]\tWd̂j�_XdbUY_Xm��w��̂̀W�YẐW�\c�d\eeWXdWeWX̂�\c�̂̀W��\]kj�_X̂W]_e�Td̀WYUbW�e_bWT̂\XW�YẐWTj�ZXY�̂̀W�YẐW�\c�uUlT̂ZX̂_Zb�r\eVbŴ_\X������ZX�ZVV\]̂_\XeWX̂�\c�̂̀W��\]k�l[�d\XT̂]Ud̂_\X�Zd̂_n_̂[��ZXY�����̂̀W�̂_eW�]WpU_]WY�c\]�d\eVbŴ_\X�\c�WZd̀�V\]̂_\X�\c�̂̀W��\]kh�q̀W�Td̀WYUbW�T̀Zbb�V]\n_YW�c\]�̂̀W�\]YW]b[�V]\m]WTT_\X�\c�̂̀W��\]k�̂\�d\eVbŴ_\X�ZXY�T̀Zbb�X\̂�WvdWWY�̂_eW�b_e_̂T�dU]]WX̂�UXYW]�̂̀W�r\X̂]Zd̂��\dUeWX̂Th�q̀W�Td̀WYUbW�T̀Zbb�lW�]Wn_TWY�Ẑ�ZVV]\V]_ẐW�_X̂W]nZbT�ZT�]WpU_]WY�l[�̂̀W�d\XY_̂_\XT�\c�̂̀W��\]k�ZXY��]\tWd̂hy�z{��{��q̀W�r\X̂]Zd̂\]j�V]\eV̂b[�ZĉW]�lW_Xm�ZaZ]YWY�̂̀W�r\X̂]Zd̂�ZXY�̂̀W]WZĉW]�ZT�XWdWTTZ][�̂\�eZ_X̂Z_X�Z�dU]]WX̂�TUle_̂̂Zb�Td̀WYUbWj�T̀Zbb�TUle_̂�Z�TUle_̂̂Zb�Td̀WYUbW�c\]�̂̀W�g]d̀_̂Wd̂�T�ZVV]\nZbh�q̀W�g]d̀_̂Wd̂�T�ZVV]\nZb�T̀Zbb�X\̂�lW�UX]WZT\XZlb[�YWbZ[WY�\]�a_̂̀ ẀbYh�q̀W�TUle_̂̂Zb�Td̀WYUbW�T̀Zbb��w��lW�d\\]Y_XẐWY�a_̂̀�̂̀W�r\X̂]Zd̂\]�T�d\XT̂]Ud̂_\X�Td̀WYUbWj�ZXY�����Zbb\a�̂̀W�g]d̀_̂Wd̂�]WZT\XZlbW�̂_eW�̂\�]Wn_Wa�TUle_̂̂ZbTh��c�̂̀W�r\X̂]Zd̂\]�cZ_bT�̂\�TUle_̂�Z�TUle_̂̂Zb�Td̀WYUbWj�\]�cZ_bT�̂\�V]\n_YW�TUle_̂̂ZbT�_X�Zdd\]YZXdW�a_̂̀�̂̀W�ZVV]\nWY�TUle_̂̂Zb�Td̀WYUbWj�̂̀W�r\X̂]Zd̂\]�T̀Zbb�X\̂�lW�WX̂_̂bWY�̂\�ZX[�_Xd]WZTW�_X�r\X̂]Zd̂�uUe�\]�Wv̂WXT_\X�\c�r\X̂]Zd̂�q_eW�lZTWY�\X�̂̀W�̂_eW�]WpU_]WY�c\]�]Wn_Wa�\c�TUle_̂̂ZbTh
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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$%'## �?��1��.F���.3��*�("B�'B$($%!��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%Q /=/"(R ��
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S�TUVUW�XYZ[�\]̂_�̀\\ab[cd[ef�ag�e_d�hZij�_̀\�kdd[�\]\Yd[ldl�gZi�cZid�e_̀[�mn�l̀o\f�e_d�p]k̂Z[eì̂eZiq\�ẐcYd[\̀eaZ[�\_̀rr�kd�ds]aèkro�̀lt]\edl�gZi�a[̂id̀\d\�a[�̂Z\e�id\]rea[b�giZc�e_d�\]\Yd[\aZ[uS�TUVUv�XYZ[�̀\\ab[cd[e�eZ�e_d�wx[di�][ldi�e_a\�pd̂eaZ[�yuzf�e_d�wx[di�c̀o�g]ie_di�̀\\ab[�e_d�\]k̂Z[eì̂e�eZ�̀�\]̂ d̂\\Zi�̂Z[eì̂eZi�Zi�Ze_di�d[eaeou�{g�e_d�wx[di�̀\\ab[\�e_d�\]k̂Z[eì̂e�eZ�̀�\]̂ d̂\\Zi�̂Z[eì̂eZi�Zi�Ze_di�d[eaeof�e_d�wx[di�\_̀rr�[d|die_drd\\�idc̀a[�rdb̀rro�id\YZ[\akrd�gZi�̀rr�Zg�e_d�\]̂ d̂\\Zi�̂Z[eì̂eZiq\�Zkrab̀eaZ[\�][ldi�e_d�\]k̂Z[eì̂eu}~���������������~��������������~��~�������}~}�������~}���~�S��U����������~������������������������������������}�����������������������S��U�U�� _d�edic��¡pdỲìed�¢Z[eì̂eZi£\¤¡�\_̀rr�cd̀[�Ze_di�̂Z[eì̂eZi\�idèa[dl�ko�e_d�wx[di�][ldi�\dỲìed�b̀iddcd[e\u� _d�wx[di�id\di|d\�e_d�iab_e�eZ�YdigZic�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�idr̀edl�eZ�e_d�¥iZtd̂e�xae_�e_d�wx[diq\�Zx[�gZîd\f�̀[l�xae_�pdỲìed�¢Z[eì̂eZi\�idèa[dl�][ldi�¢Z[laeaZ[\�Zg�e_d�¢Z[eì̂e�\]k\è[eàrro�\acar̀i�eZ�e_Z\d�Zg�e_a\�¢Z[eì̂ef�a[̂r]la[b�e_Z\d�YiZ|a\aZ[\�Zg�e_d�¢Z[laeaZ[\�Zg�e_d�¢Z[eì̂e�idr̀edl�eZ�a[\]ì[̂d�̀[l�x̀a|di�Zg�\]kiZb̀eaZ[uS��U�UW�h_d[�\dỲìed�̂Z[eì̂e\�̀id�̀x̀ildl�gZi�laggdid[e�YZieaZ[\�Zg�e_d�¥iZtd̂e�Zi�Ze_di�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�Z[�e_d�\aedf�e_d�edic��¡¢Z[eì̂eZi¡�a[�e_d�¢Z[eì̂e�¦Ẑ]cd[e\�a[�d̀ _̂�̂̀\d�\_̀rr�cd̀[�e_d�¢Z[eì̂eZi�x_Z�d§d̂]ed\�d̀ _̂�\dỲìed�wx[dï¢Z[eì̂eZi�©biddcd[euS��U�Uv� _d�wx[di�\_̀rr�YiZ|ald�gZi�̂ZZila[̀eaZ[�Zg�e_d�̀̂ea|aead\�Zg�e_d�wx[diq\�Zx[�gZîd\�̀[l�Zg�d̀ _̂�pdỲìed�¢Z[eì̂eZi�xae_�e_d�hZij�Zg�e_d�¢Z[eì̂eZif�x_Z�\_̀rr�̂ZZYdìed�xae_�e_dcu� _d�¢Z[eì̂eZi�\_̀rr�ỲieâaỲed�xae_�[̀o�pdỲìed�¢Z[eì̂eZi\�̀[l�e_d�wx[di�a[�id|adxa[b�e_dai�̂Z[\ei]̂eaZ[�\̂_dl]rd\u� _d�¢Z[eì̂eZi�\_̀rr�c̀jd�̀[o�id|a\aZ[\�eZ�ae\�̂Z[\ei]̂eaZ[�\̂_dl]rd�lddcdl�[d̂d\\̀io�̀gedi�̀�tZa[e�id|adx�̀[l�c]e]̀r�̀biddcd[eu� _d�̂Z[\ei]̂eaZ[�\̂_dl]rd\�\_̀rr�e_d[�̂Z[\eae]ed�e_d�\̂_dl]rd\�eZ�kd�]\dl�ko�e_d�¢Z[eì̂eZif�pdỲìed�¢Z[eì̂eZi\f�̀[l�e_d�wx[di�][ear�\]k\ds]d[ero�id|a\dluS��U�UV�X[rd\\�Ze_dixa\d�YiZ|aldl�a[�e_d�¢Z[eì̂e�¦Ẑ]cd[e\f�x_d[�e_d�wx[di�YdigZic\�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�idr̀edl�eZ�e_d�¥iZtd̂e�xae_�e_d�wx[diq\�Zx[�gZîd\�Zi�xae_�pdỲìed�¢Z[eì̂eZi\f�e_d�wx[di�Zi�ae\�pdỲìed�¢Z[eì̂eZi\�\_̀rr�_̀|d�e_d�\̀cd�Zkrab̀eaZ[\�̀[l�iab_e\�e_̀e�e_d�¢Z[eì̂eZi�_̀\�][ldi�e_d�¢Z[laeaZ[\�Zg�e_d�¢Z[eì̂ef�a[̂r]la[bf�xae_Z]e�d§̂r]la[b�Ze_di\f�e_Z\d�\èedl�a[�©ieârd�mf�e_a\�©ieârd�ªf�̀[l�©ieârd\�«nf�««f�̀[l�«¬uS��UW�����®�~�������̄�®��°S��UWU�� _d�¢Z[eì̂eZi�\_̀rr�̀ggZil�e_d�wx[di�̀[l�pdỲìed�¢Z[eì̂eZi\�id̀\Z[̀krd�ZYYZie][aeo�gZi�a[eiZl]̂eaZ[�̀[l�\eZìbd�Zg�e_dai�c̀ediàr\�̀[l�ds]aYcd[e�̀[l�YdigZic̀ [̂d�Zg�e_dai�̀̂ea|aead\f�̀[l�\_̀rr�̂Z[[d̂e�̀[l�̂ZZila[̀ed�e_d�¢Z[eì̂eZiq\�̂Z[\ei]̂eaZ[�̀[l�ZYdìeaZ[\�xae_�e_dai\�̀\�ids]aidl�ko�e_d�¢Z[eì̂e�¦Ẑ]cd[e\uS��UWUW�{g�Ỳie�Zg�e_d�¢Z[eì̂eZiq\�hZij�ldYd[l\�gZi�YiZYdi�d§d̂]eaZ[�Zi�id\]re\�]YZ[�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�ko�e_d�wx[di�Zi�̀�pdỲìed�¢Z[eì̂eZif�e_d�¢Z[eì̂eZi�\_̀rrf�YiaZi�eZ�YiẐddla[b�xae_�e_̀e�YZieaZ[�Zg�e_d�hZijf�YiZcYero�[Zeago�e_d�©î_aed̂e�Zg�̀YỲid[e�la\̂idỲ[̂ad\�Zi�ldgd̂e\�a[�e_d�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�ko�e_d�wx[di�Zi�pdỲìed�¢Z[eì̂eZi�e_̀e�xZ]rl�id[ldi�ae�][\]aèkrd�gZi�YiZYdi�d§d̂]eaZ[�̀[l�id\]re\�Zg�e_d�¢Z[eì̂eZiq\�hZiju�±̀ar]id�Zg�e_d�¢Z[eì̂eZi�eZ�[Zeago�e_d�©î_aed̂e�Zg�̀YỲid[e�la\̂idỲ[̂ad\�Zi�ldgd̂e\�YiaZi�eZ�YiẐddla[b�xae_�e_d�hZij�\_̀rr�̂Z[\eae]ed�̀[�̀̂j[Zxrdlbcd[e�e_̀e�e_d�wx[diq\�Zi�pdỲìed�¢Z[eì̂eZiq\�̂ZcYrdedl�Zi�Ỳieàrro�ẐcYrdedl�̂Z[\ei]̂eaZ[�a\�gae�̀[l�YiZYdi�eZ�id̂da|d�e_d�¢Z[eì̂eZiq\�hZiju� _d�¢Z[eì̂eZi�\_̀rr�[Ze�kd�id\YZ[\akrd�gZi�la\̂idỲ[̂ad\�Zi�ldgd̂e\�a[�e_d�̂Z[\ei]̂eaZ[�Zi�ZYdìeaZ[\�ko�e_d�wx[di�Zi�pdỲìed�¢Z[eì̂eZi�e_̀e�̀id�[Ze�ỲỲid[euS��UWUv� _d�¢Z[eì̂eZi�\_̀rr�idack]i\d�e_d�wx[di�gZi�̂Z\e\�e_d�wx[di�a[̂]i\�e_̀e�̀id�Ỳòkrd�eZ�̀�pdỲìed�¢Z[eì̂eZi�kd̂ ]̀\d�Zg�e_d�¢Z[eì̂eZiq\�ldr̀o\f�acYiZYdiro�eacdl�̀̂ea|aead\�Zi�ldgd̂ea|d�̂Z[\ei]̂eaZ[u� _d�wx[di�\_̀rr�kd�id\YZ[\akrd�eZ�e_d�¢Z[eì̂eZi�gZi�̂Z\e\�e_d�¢Z[eì̂eZi�a[̂]i\�kd̂ ]̀\d�Zg�̀�pdỲìed�¢Z[eì̂eZiq\�ldr̀o\f�acYiZYdiro�eacdl�̀̂ea|aead\f�l̀c̀bd�eZ�e_d�hZij�Zi�ldgd̂ea|d�̂Z[\ei]̂eaZ[uS��UWUV� _d�¢Z[eì̂eZi�\_̀rr�YiZcYero�idcdlo�l̀c̀bd�e_̀e�e_d�¢Z[eì̂eZi�xiZ[bg]rro�̂̀]\d\�eZ�̂ZcYrdedl�Zi�Ỳieàrro�̂ZcYrdedl�̂Z[\ei]̂eaZ[�Zi�eZ�YiZYdieo�Zg�e_d�wx[di�Zi�pdỲìed�¢Z[eì̂eZi�̀\�YiZ|aldl�a[�pd̂eaZ[�«nu¬uyu
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T�UVWVX�YZ[�\]̂[_�̀̂a�[̀bZ�c[d̀_̀e[�fĝe_̀beg_�hZ̀ii�Z̀j[�eZ[�h̀k[�_[hdĝhlmlilel[h�ng_�boeel̂p�̀̂a�d̀ebZl̂p�̀h�̀_[�a[hb_lm[a�ng_�eZ[�fĝe_̀beg_�l̂�c[belĝ�qrstrT�UVu�vwxyz{|�}~���������y�x����n�̀�alhdoe[�̀_lh[h�̀kĝp�eZ[�fĝe_̀beg_��c[d̀_̀e[�fĝe_̀beg_h��̀̂a�eZ[�\]̂[_�̀h�eg�eZ[�_[hdĝhlmlile��ôa[_�eZ[l_�_[hd[belj[�bĝe_̀beh�ng_�k̀ l̂èl̂l̂p�eZ[�d_[klh[h�̀̂a�ho__gôal̂p�̀_[̀�n_[[�n_gk�]̀he[�k̀e[_l̀ih�̀̂a�_ommlhZ��eZ[�\]̂[_�k̀��bi[̀ �̂od�̀̂a�eZ[��_bZle[be�]lii�̀iigb̀e[�eZ[�bghe�̀kĝp�eZgh[�_[hdĝhlmi[r�}��������������������������v}�T��V���yxyz��T��V�V��fZ̀ p̂[h�l̂�eZ[��g_��k̀��m[�̀bbgkdilhZ[a�̀ne[_�[�[boelĝ�gn�eZ[�fĝe_̀be��̀̂a�]leZgoe�l̂j̀ilàel̂p�eZ[�fĝe_̀be��m��fZ̀ p̂[�\_a[_��fĝhe_obelĝ�fZ̀ p̂[��l_[belj[�g_�g_a[_�ng_�̀�kl̂g_�bZ̀ p̂[�l̂�eZ[��g_���hom�[be�eg�eZ[�ilklèelĝh�hèe[a�l̂�eZlh��_elbi[���̀̂a�[ih[]Z[_[�l̂�eZ[�fĝe_̀be��gbok[̂ehrT��V�VW���fZ̀ p̂[�\_a[_�hZ̀ii�m[�m̀h[a�odĝ�̀p_[[k[̂e�̀kĝp�eZ[�\]̂[_��fĝe_̀beg_��̀̂a��_bZle[ber���fĝhe_obelĝ�fZ̀ p̂[��l_[belj[�_[�ol_[h�̀p_[[k[̂e�m��eZ[�\]̂[_�̀̂a��_bZle[be�̀̂a�k̀��g_�k̀��̂ge�m[�̀p_[[a�eg�m��eZ[�fĝe_̀beg_r��̂�g_a[_�ng_�̀�kl̂g_�bZ̀ p̂[�l̂�eZ[��g_��k̀��m[�lhho[a�m��eZ[��_bZle[be�̀iĝ[rT��V�Vu�fZ̀ p̂[h�l̂�eZ[��g_��hZ̀ii�m[�d[_ng_k[a�ôa[_�̀ddilb̀mi[�d_gjlhlĝh�gn�eZ[�fĝe_̀be��gbok[̂ehr�YZ[�fĝe_̀beg_�hZ̀ii�d_gb[[a�d_gkdei��]leZ�bZ̀ p̂[h�l̂�eZ[��g_���ôi[hh�geZ[_]lh[�d_gjla[a�l̂�eZ[�fZ̀ p̂[�\_a[_��fĝhe_obelĝ�fZ̀ p̂[��l_[belj[��g_�g_a[_�ng_�̀�kl̂g_�bZ̀ p̂[�l̂�eZ[��g_�rT��VW����x�y�vz yz|T��VWV����fZ̀ p̂[�\_a[_�lh�̀�]_lee[̂�l̂he_ok[̂e�d_[d̀_[a�m��eZ[��_bZle[be�̀̂a�hlp̂[a�m��eZ[�\]̂[_��fĝe_̀beg_��̀̂a��_bZle[be�hèel̂p�eZ[l_�̀p_[[k[̂e�odĝ�̀ii�gn�eZ[�ngiig]l̂p¡V�����YZ[�bZ̀ p̂[�l̂�eZ[��g_�¢VW����YZ[�̀kgôe�gn�eZ[�̀a�ohek[̂e��ln�̀̂���l̂�eZ[�fĝe_̀be�cok¢�̀̂aVu����YZ[�[�e[̂e�gn�eZ[�̀a�ohek[̂e��ln�̀̂���l̂�eZ[�fĝe_̀be�Ylk[rT��Vu���x|�z£¤�~�x����x�y�¥~zy¤�~¦y|T��VuV����fĝhe_obelĝ�fZ̀ p̂[��l_[belj[�lh�̀�]_lee[̂�g_a[_�d_[d̀_[a�m��eZ[��_bZle[be�̀̂a�hlp̂[a�m��eZ[�\]̂[_�̀̂a��_bZle[be��al_[bel̂p�̀�bZ̀ p̂[�l̂�eZ[��g_��d_lg_�eg�̀p_[[k[̂e�ĝ�̀a�ohek[̂e��ln�̀̂���l̂�eZ[�fĝe_̀be�cok�g_�fĝe_̀be�Ylk[��g_�mgeZr�YZ[�\]̂[_�k̀��m��fĝhe_obelĝ�fZ̀ p̂[��l_[belj[��]leZgoe�l̂j̀ilàel̂p�eZ[�fĝe_̀be��g_a[_�bZ̀ p̂[h�l̂�eZ[��g_��]leZl̂�eZ[�p[̂[_̀i�hbgd[�gn�eZ[�fĝe_̀be�bĝhlhel̂p�gn�̀aalelĝh��a[i[elĝh��g_�geZ[_�_[jlhlĝh��eZ[�fĝe_̀be�cok�̀̂a�fĝe_̀be�Ylk[�m[l̂p�̀a�ohe[a�̀bbg_al̂pi�rT��VuVW���fĝhe_obelĝ�fZ̀ p̂[��l_[belj[�hZ̀ii�m[�oh[a�l̂�eZ[�̀mh[̂b[�gn�egèi�̀p_[[k[̂e�ĝ�eZ[�e[_kh�gn�̀�fZ̀ p̂[�\_a[_rT��VuVu��n�eZ[�fĝhe_obelĝ�fZ̀ p̂[��l_[belj[�d_gjla[h�ng_�̀̂ �̀a�ohek[̂e�eg�eZ[�fĝe_̀be�cok��eZ[�̀a�ohek[̂e�hZ̀ii�m[�m̀h[a�ĝ�ĝ[�gn�eZ[�ngiig]l̂p�k[eZgah¡V�����§oeòi�̀bb[dè̂b[�gn�̀�iokd�hok�d_gd[_i��le[kl̈[a�̀̂a�hoddg_e[a�m��honnlbl[̂e�homhè̂el̀el̂p�àè�eg�d[_kle�[j̀iòelĝ¢VW����©̂le�d_lb[h�hèe[a�l̂�eZ[�fĝe_̀be��gbok[̂eh�g_�homh[�o[̂ei��̀p_[[a�odĝ¢Vu����fghe�eg�m[�a[e[_kl̂[a�l̂�̀�k̀ ^̂[_�̀p_[[a�odĝ�m��eZ[�d̀_el[h�̀̂a�̀�koeòii��̀bb[dèmi[�nl�[a�g_�d[_b[̂èp[�n[[¢�g_Vª�����h�d_gjla[a�l̂�c[belĝ��rqrtrT��VuVª��n�eZ[�fĝe_̀beg_�ag[h�̂ge�_[hdĝa�d_gkdei��g_�alh̀p_[[h�]leZ�eZ[�k[eZga�ng_�̀a�ohek[̂e�l̂�eZ[�fĝe_̀be�cok��eZ[��_bZle[be�hZ̀ii�a[e[_kl̂[�eZ[�̀a�ohek[̂e�ĝ�eZ[�m̀hlh�gn�_[̀hĝ m̀i[�[�d[̂aleo_[h�̀̂a�h̀jl̂ph�gn�eZgh[�d[_ng_kl̂p�eZ[��g_��̀ee_lmoèmi[�eg�eZ[�bZ̀ p̂[��l̂bioal̂p��l̂�b̀h[�gn�̀̂�l̂b_[̀h[�l̂�eZ[�fĝe_̀be�cok��̀̂ �̀kgôe�ng_�gj[_Z[̀a�`̂a�d_gnle�̀h�h[e�ng_eZ�l̂�eZ[��p_[[k[̂e��g_�ln�̂g�hobZ�̀kgôe�lh�h[e�ng_eZ�l̂�eZ[��p_[[k[̂e��̀�_[̀hĝ m̀i[�̀kgôer��̂�hobZ�b̀h[��̀̂a�̀ihg�ôa[_�c[belĝ��rqrqrq��eZ[�fĝe_̀beg_�hZ̀ii��[[d�̀̂a�d_[h[̂e��l̂�hobZ�ng_k�̀h�eZ[��_bZle[be�k̀��d_[hb_lm[��̀̂�le[kl̈[a�̀bbgôel̂p�egp[eZ[_�]leZ�̀dd_gd_l̀e[�hoddg_el̂p�àèr�©̂i[hh�geZ[_]lh[�d_gjla[a�l̂�eZ[�fĝe_̀be��gbok[̂eh��bgheh�ng_�eZ[�do_dgh[h�gn�eZlh�c[belĝ��rqrt�hZ̀ii�m[�ilkle[a�eg�eZ[�ngiig]l̂p¡V�����fgheh�gn�ìmg_��l̂bioal̂p�̀ddilb̀mi[�d̀�_gii�è�[h��n_l̂p[�m[̂[nleh�_[�ol_[a�m��̀p_[[k[̂e�g_�bohegk��]g_�[_h«�bgkd[̂h̀elĝ�l̂ho_̀̂ b[��̀̂a�geZ[_�[kdig�[[�bgheh�̀dd_gj[a�m��eZ[��_bZle[be¢
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T�UVWVXVY�Z[[\]̂_̀]abc�dae�f_ghib̀�cj_\\�bà�]b̂\kli�eimkic̀c�dae�[_ghib̀�dae�[aè]abc�ad�̀ji�naeo�dae�pj]̂j�̀ji�qab̀e_̂àe�laic�bà�]b̀ibl�̀a�[_g�_�rkŝab̀e_̂àe�ae�ck[[\]iet�kb\icc�ck̂j�naeo�j_c�siib�[iedaehil�sg�àjiec�pjah�̀ji�qab̀e_̂àe�]b̀iblc�̀a�[_guT�UVWVY�vb\icc�àjiep]ci�[eaw]lil�]b�̀ji�qab̀e_̂�̀xâkhib̀ct�[_ghib̀c�cj_\\�si�h_li�ab�_̂ âkb̀�ad�h_̀ie]_\c�_bl�imk][hib̀�li\]wieil�_bl�ck]̀_s\g�c̀aeil�_̀�̀ji�c]̀i�dae�ckscimkib̀�]b̂ae[ae_̀]ab�]b�̀ji�naeou�yd�_[[eawil�]b�_lw_b̂i�sg�̀ji�zpbiet�[_ghib̀�h_g�c]h]\_e\g�si�h_li�dae�h_̀ie]_\c�_bl�imk][hib̀�ck]̀_s\g�c̀aeil�add�̀ji�c]̀i�_̀�_�\â_̀]ab�_{eiil�k[ab�]b�pe]̀]b{u�f_ghib̀�dae�h_̀ie]_\c�_bl�imk][hib̀�c̀aeil�ab�ae�add�̀ji�c]̀i�cj_\\�si�̂abl]̀]abil�k[ab�âh[\]_b̂i�sg�̀ji�qab̀e_̂àe�p]̀j�[eâilkeic�c_̀]cd_̂àeg�̀a�̀ji�zpbie�̀a�ic̀_s\]cj�̀ji�zpbie|c�̀]̀\i�̀a�ck̂j�h_̀ie]_\c�_bl�imk][hib̀�ae�àjiep]ci�[eàî �̀̀ji�zpbie|c�]b̀ieic̀t�_bl�cj_\\�]b̂\kli�̀ji�̂ac̀c�ad�_[[\]̂_s\i�]bcke_b̂it�c̀ae_{it�_bl�̀e_bc[aè_̀]ab�̀a�̀ji�c]̀it�dae�ck̂j�h_̀ie]_\c�_bl�imk][hib̀�c̀aeil�add�̀ji�c]̀iuT�UVWVW�}ji�qab̀e_̂àe�p_ee_b̀c�̀j_̀�̀]̀\i�̀a�_\\�naeo�̂awieil�sg�_b�Z[[\]̂_̀]ab�dae�f_ghib̀�p]\\�[_cc�̀a�̀ji�zpbie�ba�\_̀ie�̀j_b�̀ji�̀]hi�ad�[_ghib̀u�}ji�qab̀e_̂àe�dkèjie�p_ee_b̀c�̀j_̀�k[ab�cksh]̀̀_\�ad�_b�Z[[\]̂_̀]ab�dae�f_ghib̀�_\\�naeo�dae�pj]̂j�qiè]d]̂_̀ic�dae�f_ghib̀�j_wi�siib�[eiw]akc\g�]cckil�_bl�[_ghib̀c�eîi]wil�deah�̀ji�zpbie�cj_\\t�̀a�̀ji�sic̀�ad�̀ji�qab̀e_̂àe|c�obap\il{it�]bdaeh_̀]abt�_bl�si\]idt�si�deii�_bl�̂\i_e�ad�\]ibct�̂\_]hct�cîke]̀g�]b̀ieic̀ct�ae�ib̂khse_b̂ict�]b�d_wae�ad�̀ji�qab̀e_̂àet�rkŝab̀e_̂àect�ck[[\]iect�ae�àjie�[iecabc�ae�ib̀]̀]ic�j̀_̀�[eaw]lil�\_saet�h_̀ie]_\ct�_bl�imk][hib̀�ei\_̀]b{�̀a�̀ji�naeouT�UV~�������������������������T�UV~VX�}ji�Zêj]̀î �̀p]\\t�p]̀j]b�ciwib�l_gc�_d̀ie�eîi][̀�ad�̀ji�qab̀e_̂àe|c�Z[[\]̂_̀]ab�dae�f_ghib̀t�i]̀jie�����]ccki�̀a�̀ji�zpbie�_�qiè]d]̂_̀i�dae�f_ghib̀�]b�̀ji�dk\\�_hakb̀�ad�̀ji�Z[[\]̂_̀]ab�dae�f_ghib̀t�p]̀j�_�̂a[g�̀a�̀ji�qab̀e_̂àe��ae�����]ccki�̀a�̀ji�zpbie�_�qiè]d]̂_̀i�dae�f_ghib̀�dae�ck̂j�_hakb̀�_c�̀ji�Zêj]̀î �̀lìieh]bic�]c�[ea[ie\g�lkit�_bl�bà]dg�̀ji�qab̀e_̂àe�_bl�zpbie�ad�̀ji�Zêj]̀î |̀c�ei_cabc�dae�p]̀jja\l]b{�̂iè]d]̂_̀]ab�]b�[_è�_c�[eaw]lil�]b�rî]̀ab��u�u���ae�����p]̀jja\l�̂iè]d]̂_̀]ab�ad�̀ji�ib̀]ei�Z[[\]̂_̀]ab�dae�f_ghib̀t�_bl�bà]dg�̀ji�qab̀e_̂àe�_bl�zpbie�ad�̀ji�Zêj]̀î |̀c�ei_cab�dae�p]̀jja\l]b{�̂iè]d]̂_̀]ab�]b�pja\i�_c�[eaw]lil�]b�rî]̀ab��u�u�u��UV~VY�}ji�]cck_b̂i�ad�_�qiè]d]̂_̀i�dae�f_ghib̀�p]\\�̂abc̀]̀k̀i�_�ei[eicib̀_̀]ab�sg�̀ji�Zêj]̀î �̀̀a�̀ji��zpbie�̀j_̀�j̀i�naeo�j_c�[ea{eiccil�̀a�̀ji�[a]b̀�]bl]̂_̀ilu�rk̂j�qiè]d]̂_̀]ab�cj_\\�si�s_cil�ab�̀ji�Zêj]̀î |̀c�\]h]̀il�asciew_̀]abc�_̀�̀ji�c]̀i�_bl�ab�̀ji�l_̀_�̂ah[e]c]b{�̀ji�qab̀e_̂àe|c�Z[[\]̂_̀]ab�dae�f_ghib̀u�}ji�]cck_b̂i�ad�_�qiè]d]̂_̀i�dae�f_ghib̀�p]\\�dkèjie�̂abc̀]̀k̀i�_�ei[eicib̀_̀]ab�̀j_̀�̀ji�qab̀e_̂àe�]c�ib̀]̀\il�̀a�[_ghib̀�]b�̀ji�_hakb̀�̂iè]d]ilu���apiwiet�̀ji�]cck_b̂i�ad�_�qiè]d]̂_̀i�dae�f_ghib̀�p]\\�bà�si�_�ei[eicib̀_̀]ab�̀j_̀�̀ji�Zêj]̀î �̀j_c�����h_li��_bg�]bc[î]̀abc�sigabl�̀ji�hab̀j\g�]bc[î]̀abt�����eiw]ipil�̂abc̀ek̂ ]̀ab�hi_bct�hìjalct�ì̂jb]mkict��cimkib̂ic�ae�[eâilkeict�����eiw]ipil�̂a[]ic�ad�eimk]c]̀]abc�eîi]wil�deah�rkŝab̀e_̂àec�_bl�h_̀ie]_\�ck[[\]iec�_bl�àjie�l_̀_�eimkic̀il�sg�̀ji�zpbie�̀a�cksc̀_b̀]_̀i�̀ji�qab̀e_̂àe|c�e]{j̀�̀a��[_ghib̀t�ae�����h_li�i�_h]b_̀]ab�̀a�_ĉiè_]b�jap�ae�dae�pj_̀�[ke[aci�̀ji�qab̀e_̂àe�j_c�kcil�habig�[eiw]akc\g�[_]l�ab�_̂ âkb̀�ad�̀ji�qab̀e_̂�̀rkhuT�UV�������������������������������������T�UV�VX�}ji�Zêj]̀î �̀h_g�p]̀jja\l�_�qiè]d]̂_̀i�dae�f_ghib̀�]b�pja\i�ae�]b�[_èt�̀a�̀ji�i�̀ib̀�ei_cab_s\g�bîicc_eg�à�[eàî �̀̀ji�zpbiet�]d�]b�̀ji�Zêj]̀î |̀c�a[]b]ab�̀ji�ei[eicib̀_̀]abc�̀a�̀ji�zpbie�eimk]eil�sg�rî]̀ab��u�u��̂_bbà�si�h_liu�yd�̀ji�Zêj]̀î �̀]c�kb_s\i�̀a�̂iè]dg�[_ghib̀�]b�̀ji�_hakb̀�ad�̀ji�Z[[\]̂_̀]abt�̀ji�Zêj]̀î �̀p]\\�bà]dg�̀ji�qab̀e_̂àe�_bl�zpbie�_c�[eaw]lil�]b�rî]̀ab��u�u�u�yd�̀ji�qab̀e_̂àe�_bl�Zêj]̀î �̀̂_bbà�_{eii�ab�_�eiw]cil�_hakb̀t�̀ji�Zêj]̀î �̀p]\\�[eah[̀\g�]ccki�_�qiè]d]̂_̀i�dae�f_ghib̀�dae�̀ji�_hakb̀�dae�pj]̂j�̀ji�Zêj]̀î �̀]c�_s\i�̀a�h_oi�ck̂j�ei[eicib̀_̀]abc�̀a�̀ji�zpbieu�}ji�Zêj]̀î �̀h_g�_\ca�p]̀jja\l�_�qiè]d]̂_̀i�dae�f_ghib̀�aet�sî_kci�ad�ckscimkib̀\g�l]ĉawieil�iw]lib̂it�h_g�bk\\]dg�̀ji�pja\i�ae�_�[_è�ad�_�qiè]d]̂_̀i�dae�f_ghib̀�[eiw]akc\g�]cckilt�̀a�ck̂j�i�̀ib̀�_c�h_g�si�bîicc_eg�]b�̀ji�Zêj]̀î |̀c�a[]b]ab�̀a�[eàî �̀̀ji�zpbie�deah�\acc�dae�pj]̂j�̀ji�qab̀e_̂àe�]c�eic[abc]s\it�]b̂\kl]b{�\acc�eick\̀]b{�deah�_̂c̀�_bl�ah]cc]abc�liĉe]sil�]b�rî]̀ab��u�u�t�sî_kci�adVX����lidî]̀wi�naeo�bà�eihil]il�VY����̀j]el�[_èg�̂\_]hc�d]\il�ae�ei_cab_s\i�iw]lib̂i�]bl]̂_̀]b{�[eas_s\i�d]\]b{�ad�ck̂j�̂\_]hct�kb\icc�cîke]̀g�_̂ î[̀_s\i�̀a�̀ji�zpbie�]c�[eaw]lil�sg�̀ji�qab̀e_̂àe�VW����d_]\kei�ad�̀ji�qab̀e_̂àe�̀a�h_oi�[_ghib̀c�[ea[ie\g�̀a�rkŝab̀e_̂àec�ae�ck[[\]iec�dae�\_saet�h_̀ie]_\c�ae�imk][hib̀�V~����ei_cab_s\i�iw]lib̂i�̀j_̀�̀ji�naeo�̂_bbà�si�̂ah[\ìil�dae�̀ji�kb[_]l�s_\_b̂i�ad�̀ji�qab̀e_̂�̀rkh�V�����l_h_{i�̀a�̀ji�zpbie�ae�_�ri[_e_̀i�qab̀e_̂àe�V�����ei_cab_s\i�iw]lib̂i�̀j_̀�̀ji�naeo�p]\\�bà�si�̂ah[\ìil�p]̀j]b�̀ji�qab̀e_̂�̀}]hit�_bl�̀j_̀�̀ji�kb[_]l�s_\_b̂i�pak\l�bà�si�_limk_̀i�̀a�̂awie�_̂k̀_\�ae�\]mk]l_̀il�l_h_{ic�dae�̀ji�_b̀]̂][_̀il�li\_g��ae
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ST����UVWVXYVZ�[X\]̂UV�Y_�̀XUUa�_̂Y�YbV�c_Ud�\e�X̀ _̀UZXèV�f\Yb�YbV�g_eYUX̀Y�h_̀ îVeYjk�l�mSnSo�cbVe�V\YbVU�WXUYa�Z\jŴYVj�YbV�pÙb\YV̀Yqj�ZV̀\j\_e�UVrXUZ\er�X�gVUY\[\̀XYV�[_U�sXaiVeY�̂eZVU�tV̀Y\_e�ukvkwx�\e�fb_]V�_U�\e�WXUYx�YbXY�WXUYa�iXa�ĵyi\Y�X�g]X\i�\e�X̀ _̀UZXèV�f\Yb�pUY\̀]V�wvkl�mSnSz�cbVe�YbV�UVXj_ej�[_U�f\Ybb_]Z\er�̀VUY\[\̀XY\_e�XUV�UVi_{VZx�̀VUY\[\̀XY\_e�f\]]�yV�iXZV�[_U�Xi_̂eYj�WUV{\_̂j]a�f\YbbV]Zkl�mSnS|�}[�YbV�pÙb\YV̀Y�f\Ybb_]Zj�̀VUY\[\̀XY\_e�[_U�WXaiVeY�̂eZVU�tV̀Y\_e�ukvkwk~x�YbV��feVU�iXax�XY�\Yj�j_]V�_WY\_ex�\jĵV��_\eY�̀bV̀dj�Y_�YbV�g_eYUX̀Y_U�XeZ�Y_�Xea�t̂ỳ_eYUX̀Y_U�_U�ĵWW]\VU�Y_�fb_i�YbV�g_eYUX̀Y_U�[X\]VZ�Y_�iXdV�WXaiVeY�[_U�c_Ud�WU_WVU]a�WVU[_UiVZ�_U�iXYVU\X]�_U�V�̂\WiVeY�ĵ\YXy]a�ZV]\{VUVZk�}[�YbV��feVU�iXdVj�WXaiVeYj�ya��_\eY�̀bV̀dx�YbV��feVU�jbX]]�e_Y\[a�YbV�pÙb\YV̀Y�XeZ�YbV�g_eYUX̀Y_U�jbX]]�UV[]V̀Y�ĵ b̀�WXaiVeY�_e�\Yj�eV�Y�pWW]\̀XY\_e�[_U�sXaiVeYkl�mS�������������������l�mS�S��p[YVU�YbV�pÙb\YV̀Y�bXj�\jĵVZ�X�gVUY\[\̀XYV�[_U�sXaiVeYx�YbV��feVU�jbX]]�iXdV�WXaiVeY�\e�YbV�iXeeVU�XeZ�f\Yb\e�YbV�Y\iV�WU_{\ZVZ�\e�YbV�g_eYUX̀Y�h_̀ îVeYjx�XeZ�jbX]]�j_�e_Y\[a�YbV�pÙb\YV̀Ykl�mS�So��bV�g_eYUX̀Y_U�jbX]]�WXa�VX̀b�t̂ỳ_eYUX̀Y_Ux�e_�]XYVU�YbXe�jV{Ve�ZXaj�X[YVU�UV̀V\WY�_[�WXaiVeY�[U_i�YbV��feVUx�YbV�Xi_̂eY�Y_�fb\̀b�YbV�t̂ỳ_eYUX̀Y_U�\j�VeY\Y]VZx�UV[]V̀Y\er�WVÙVeYXrVj�X̀ŶX]]a�UVYX\eVZ�[U_i�WXaiVeYj�Y_�YbV�g_eYUX̀Y_U�_e�X̀ _̀̂eY�_[�YbV�t̂ỳ_eYUX̀Y_Uqj�W_UY\_e�_[�YbV�c_Udk��bV�g_eYUX̀Y_U�jbX]]x�ya�XWWU_WU\XYV�XrUVViVeY�f\Yb�VX̀b�t̂ỳ_eYUX̀Y_Ux�UV�̂\UV�VX̀b�t̂ỳ_eYUX̀Y_U�Y_�iXdV�WXaiVeYj�Y_�t̂y�ĵỳ_eYUX̀Y_Uj�\e�X�j\i\]XU�iXeeVUkl�mS�Sz��bV�pÙb\YV̀Y�f\]]x�_e�UV�̂VjYx�[̂Ue\jb�Y_�X�t̂ỳ_eYUX̀Y_Ux�\[�WUX̀Y\̀Xy]Vx�\e[_UiXY\_e�UVrXUZ\er�WVÙVeYXrVj�_[�_̀iW]VY\_e�_U�Xi_̂eYj�XWW]\VZ�[_U�ya�YbV�g_eYUX̀Y_U�XeZ�X̀Y\_e�YXdVe�YbVUV_e�ya�YbV�pÙb\YV̀Y�XeZ��feVU�_e�X̀ _̀̂eY�_[�W_UY\_ej�_[�YbV�c_Ud�Z_eV�ya�ĵ b̀�t̂ỳ_eYUX̀Y_Ukl�mS�S|��bV��feVU�bXj�YbV�U\rbY�Y_�UV�̂VjY�fU\YYVe�V{\ZVèV�[U_i�YbV�g_eYUX̀Y_U�YbXY�YbV�g_eYUX̀Y_U�bXj�WU_WVU]a�WX\Z�t̂ỳ_eYUX̀Y_Uj�XeZ�ĵWW]\VUj�Xi_̂eYj�WX\Z�ya�YbV��feVU�Y_�YbV�g_eYUX̀Y_U�[_U�ĵỳ_eYUX̀YVZ�c_Udk�}[�YbV�g_eYUX̀Y_U�[X\]j�Y_�[̂Ue\jb�ĵ b̀�V{\ZVèV�f\Yb\e�jV{Ve�ZXajx�YbV��feVU�jbX]]�bX{V�YbV�U\rbY�Y_�̀_eYX̀Y�t̂ỳ_eYUX̀Y_Uj�XeZ�ĵWW]\VUj�Y_�Xj̀VUYX\e�fbVYbVU�YbVa�bX{V�yVVe�WU_WVU]a�WX\Zk��V\YbVU�YbV��feVU�e_U�pÙb\YV̀Y�jbX]]�bX{V�Xe�_y]\rXY\_e�Y_�WXax�_U�Y_�jVV�Y_�YbV�WXaiVeY�_[�i_eVa�Y_x�X�t̂ỳ_eYUX̀Y_U�_U�ĵWW]\VUx�V�̀VWY�Xj�iXa�_YbVUf\jV�yV�UV�̂\UVZ�ya�]Xfkl�mS�Sn��bV�g_eYUX̀Y_Uqj�WXaiVeYj�Y_�ĵWW]\VUj�jbX]]�yV�YUVXYVZ�\e�X�iXeeVU�j\i\]XU�Y_�YbXY�WU_{\ZVZ�\e�tV̀Y\_ej�uk�k�x�uk�k~�XeZ�uk�k�kl�mS�S��p�gVUY\[\̀XYV�[_U�sXaiVeYx�X�WU_rUVjj�WXaiVeYx�_U�WXUY\X]�_U�VeY\UV�̂jV�_U�_̀`̂WXèa�_[�YbV�sU_�V̀Y�ya�YbV��feVU�jbX]]�e_Y�̀_ejY\ŶYV�X̀ V̀WYXèV�_[�c_Ud�e_Y�\e�X̀ _̀UZXèV�f\Yb�YbV�g_eYUX̀Y�h_̀ îVeYjkl�mS�ST��e]Vjj�YbV�g_eYUX̀Y_U�WU_{\ZVj�YbV��feVU�f\Yb�X�WXaiVeY�y_eZ�\e�YbV�[̂]]�WVeX]�ĵi�_[�YbV�g_eYUX̀Y�t̂ix�WXaiVeYj�UV̀V\{VZ�ya�YbV�g_eYUX̀Y_U�[_U�c_Ud�WU_WVU]a�WVU[_UiVZ�ya�t̂ỳ_eYUX̀Y_Uj�_U�WU_{\ZVZ�ya�ĵWW]\VUj�jbX]]�yV�bV]Z�ya�YbV�g_eYUX̀Y_U�[_U�Yb_jV�t̂ỳ_eYUX̀Y_Uj�_U�ĵWW]\VUj�fb_�WVU[_UiVZ�c_Ud�_U�[̂Ue\jbVZ�iXYVU\X]jx�_U�y_Ybx�êZVU�̀_eYUX̀Y�f\Yb�YbV�g_eYUX̀Y_U�[_U�fb\̀b�WXaiVeY�fXj�iXZV�ya�YbV��feVUk��_Yb\er�̀_eYX\eVZ�bVUV\e�jbX]]�UV�̂\UV�i_eVa�Y_�yV�W]X̀VZ�\e�X�jVWXUXYV�X̀ _̀̂eY�XeZ�e_Y�̀_ii\er]VZ�f\Yb�i_eVa�_[�YbV�g_eYUX̀Y_Ux�̀UVXYV�Xea�[\Ẑ \̀XUa�]\Xy\]\Ya�_U�Y_UY�]\Xy\]\Ya�_e�YbV�WXUY�_[�YbV�g_eYUX̀Y_U�[_U�yUVX̀b�_[�YÛjYx�_U�VeY\Y]V�Xea�WVUj_e�_U�VeY\Ya�Y_�Xe�XfXUZ�_[�Ŵe\Y\{V�ZXiXrVj�XrX\ejY�YbV�g_eYUX̀Y_U�[_U�yUVX̀b�_[�YbV�UV�̂\UViVeYj�_[�Yb\j�WU_{\j\_ekl�mS�S��sU_{\ZVZ�YbV��feVU�bXj�[̂][\]]VZ�\Yj�WXaiVeY�_y]\rXY\_ej�̂eZVU�YbV�g_eYUX̀Y�h_̀ îVeYjx�YbV�g_eYUX̀Y_U�jbX]]�ZV[VeZ�XeZ�\eZVie\[a�YbV��feVU�[U_i�X]]�]_jjx�]\Xy\]\Yax�ZXiXrV�_U�V�WVejVx�\è]̂Z\er�UVXj_eXy]V�XYY_UeVaqj�[VVj�XeZ�]\Y\rXY\_e�V�WVejVjx�XU\j\er�_̂Y�_[�Xea�]\Ve�̀]X\i�_U�_YbVU�̀]X\i�[_U�WXaiVeY�ya�Xea�t̂ỳ_eYUX̀Y_U�_U�ĵWW]\VU�_[�Xea�Y\VUk��W_e�UV̀V\WY�_[�e_Y\̀V�_[�X�]\Ve�̀]X\i�_U�_YbVU�̀]X\i�[_U�WXaiVeYx�YbV��feVU�jbX]]�e_Y\[a�YbV�g_eYUX̀Y_Uk�}[�XWWU_{VZ�ya�YbV�XWW]\̀Xy]V�̀_̂UYx�fbVe�UV�̂\UVZx�YbV�g_eYUX̀Y_U�iXa�ĵyjY\ŶYV�X�ĵUVYa�y_eZ�[_U�YbV�WU_WVUYa�XrX\ejY�fb\̀b�YbV�]\Ve�_U�_YbVU�̀]X\i�[_U�WXaiVeY�bXj�yVVe�XjjVUYVZk
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T�UVW�XYZ[\]̂�_̀�aYbĉdefg�hij�klminhjmh�opjq�rph�nqqsj�t�ujlhngnmthj�gpl�vtwxjrhy�hilpszi�rp�gts{h�pg�hij�uprhltmhply�|nhinr�qj}jr�otwq�tghjl�ljmjn~h�pg�hij�uprhltmhpl�q�k~~{nmthnpr�gpl�vtwxjrhy�pl�ng�hij��|rjl�opjq�rph�~tw�hij�uprhltmhpl�|nhinr�qj}jr�otwq�tghjl�hij�othj�jqht�{nqijo�nr�hij�uprhltmh��pmsxjrhqy�hij�txpsrh�mjlhngnjo��w�hij�klminhjmh�pl�t|tlojo��w��nronrz�onq~shj�ljqp{shnpry�hijr�hij�uprhltmhpl�xtwy�s~pr�qj}jr�toonhnprt{�otwq��rphnmj�hp�hij��|rjl�tro�klminhjmhy�qhp~�hij��pl��srhn{�~twxjrh�pg�hij�txpsrh�p|nrz�itq��jjr�ljmjn}jo���ij�uprhltmh��nxj�qit{{��j�j�hjrojo�t~~lp~lnthj{w�tro�hij�uprhltmh��sx�qit{{��j�nrmljtqjo��w�hij�txpsrh�pg�hij�uprhltmhpl�q�ljtqprt�{j�mpqhq�pg�qishop|ry�oj{tw�tro�qhtlh�s~y�~{sq�nrhjljqh�tq�~lp}nojo�gpl�nr�hij�uprhltmh��pmsxjrhq�T�UV���\��eYdeZY[��_c�[̂eZ_dT�UV�V���s�qhtrhnt{�upx~{jhnpr�nq�hij�qhtzj�nr�hij�~lpzljqq�pg�hij��pl��|ijr�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg�nq�qsggnmnjrh{w�mpx~{jhj�nr�tmmplotrmj�|nhi�hij�uprhltmh��pmsxjrhq�qp�hith�hij��|rjl�mtr�pmms~w�pl�shn{n�j�hij��pl��gpl�nhq�nrhjrojo�sqj�T�UV�V���ijr�hij�uprhltmhpl�mprqnojlq�hith�hij��pl�y�pl�t�~plhnpr�hijljpg�|inmi�hij��|rjl�tzljjq�hp�tmmj~h�qj~tlthj{wy�nq�qs�qhtrhnt{{w�mpx~{jhjy�hij�uprhltmhpl�qit{{�~lj~tlj�tro�qs�xnh�hp�hij�klminhjmh�t�mpx~ljijrqn}j�{nqh�pg�nhjxq�hp��j�mpx~{jhjo�pl�mplljmhjo�~lnpl�hp�gnrt{�~twxjrh���tn{slj�hp�nrm{soj�tr�nhjx�pr�qsmi�{nqh�opjq�rph�t{hjl�hij�ljq~prqn�n{nhw�pg�hij�uprhltmhpl�hp�mpx~{jhj�t{{��pl��nr�tmmplotrmj�|nhi�hij�uprhltmh��pmsxjrhq�T�UV�V���~pr�ljmjn~h�pg�hij�uprhltmhpl�q�{nqhy�hij�klminhjmh�|n{{��lj}nj|�hij��pl��hp�ojhjlxnrj�|ijhijl�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg�nq�qs�qhtrhnt{{w�mpx~{jhj��fg�hij�klminhjmh�q�nrq~jmhnpr�onqm{pqjq�trw�nhjxy�|ijhijl�pl�rph�nrm{sojo�pr�hij�uprhltmhpl�q�{nqhy�|inmi�nq�rph�qsggnmnjrh{w�mpx~{jhj�nr�tmmplotrmj�|nhi�hij�uprhltmh��pmsxjrhq�qp�hith�hij��|rjl�mtr�pmms~w�pl�shn{n�j�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg�gpl�nhq�nrhjrojo�sqjy�hij�uprhltmhpl�qit{{y��jgplj�nqqstrmj�pg�hij�ujlhngnmthj�pg��s�qhtrhnt{�upx~{jhnpry�mpx~{jhj�pl�mplljmh�qsmi�nhjx�s~pr�rphngnmthnpr��w�hij�klminhjmh��fr�qsmi�mtqjy�hij�uprhltmhpl�qit{{�hijr�qs�xnh�t�lj�sjqh�gpl�trphijl��lj}nj|��w�hij�klminhjmh�hp�ojhjlxnrj��s�qhtrhnt{�upx~{jhnpr�T�UV�V���ijr�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg�nq�qs�qhtrhnt{{w�mpx~{jhjy�hij�klminhjmh�|n{{�~lj~tlj�t�ujlhngnmthj�pg��s�qhtrhnt{�upx~{jhnpr�hith�qit{{�jqht�{nqi�hij�othj�pg��s�qhtrhnt{�upx~{jhnpr��jqht�{nqi�ljq~prqn�n{nhnjq�pg�hij��|rjl�tro�uprhltmhpl�gpl�qjmslnhwy�xtnrhjrtrmjy�ijthy�shn{nhnjqy�otxtzj�hp�hij��pl��tro�nrqsltrmj��tro�gn��hij�hnxj�|nhinr�|inmi�hij�uprhltmhpl�qit{{�gnrnqi�t{{�nhjxq�pr�hij�{nqh�tmmpx~trwnrz�hij�ujlhngnmthj���tlltrhnjq�lj�snljo��w�hij�uprhltmh��pmsxjrhq�qit{{�mpxxjrmj�pr�hij�othj�pg��s�qhtrhnt{�upx~{jhnpr�pg�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg�sr{jqq�phijl|nqj�~lp}nojo�nr�hij�ujlhngnmthj�pg��s�qhtrhnt{�upx~{jhnpr�T�UV�V���ij�ujlhngnmthj�pg��s�qhtrhnt{�upx~{jhnpr�qit{{��j�qs�xnhhjo�hp�hij��|rjl�tro�uprhltmhpl�gpl�hijnl�|lnhhjr�tmmj~htrmj�pg�ljq~prqn�n{nhnjq�tqqnzrjo�hp�hijx�nr�hij�ujlhngnmthj���~pr�qsmi�tmmj~htrmjy�tro�mprqjrh�pg�qsljhw�ng�trwy�hij��|rjl�qit{{�xt�j�~twxjrh�pg�ljhtnrtzj�t~~{wnrz�hp�hij��pl��pl�ojqnzrthjo�~plhnpr�hijljpg���smi�~twxjrh�qit{{��j�to�sqhjo�gpl��pl��hith�nq�nrmpx~{jhj�pl�rph�nr�tmmplotrmj�|nhi�hij�lj�snljxjrhq�pg�hij�uprhltmh��pmsxjrhq�T�UVU�aY]eZY[����\�Yd�b�_]���̂T�UVUV���ij��|rjl�xtw�pmms~w�pl�sqj�trw�mpx~{jhjo�pl�~tlhnt{{w�mpx~{jhjo�~plhnpr�pg�hij��pl��th�trw�qhtzj�|ijr�qsmi�~plhnpr�nq�ojqnzrthjo��w�qj~tlthj�tzljjxjrh�|nhi�hij�uprhltmhply�~lp}nojo�qsmi�pmms~trmw�pl�sqj�nq�mprqjrhjo�hp��w�hij�nrqsljl�tro�tshipln�jo��w�~s�{nm�tshiplnhnjq�it}nrz��slnqonmhnpr�p}jl�hij�vlp�jmh���smi�~tlhnt{�pmms~trmw�pl�sqj�xtw�mpxxjrmj�|ijhijl�pl�rph�hij�~plhnpr�nq�qs�qhtrhnt{{w�mpx~{jhjy�~lp}nojo�hij��|rjl�tro�uprhltmhpl�it}j�tmmj~hjo�nr�|lnhnrz�hij�ljq~prqn�n{nhnjq�tqqnzrjo�hp�jtmi�pg�hijx�gpl�~twxjrhqy�ljhtnrtzjy�ng�trwy�qjmslnhwy�xtnrhjrtrmjy�ijthy�shn{nhnjqy�otxtzj�hp�hij��pl��tro�nrqsltrmjy�tro�it}j�tzljjo�nr�|lnhnrz�mprmjlrnrz�hij�~jlnpo�gpl�mplljmhnpr�pg�hij��pl��tro�mpxxjrmjxjrh�pg�|tlltrhnjq�lj�snljo��w�hij�uprhltmh��pmsxjrhq���ijr�hij�uprhltmhpl�mprqnojlq�t�~plhnpr�qs�qhtrhnt{{w�mpx~{jhjy�hij�uprhltmhpl�qit{{�~lj~tlj�tro�qs�xnh�t�{nqh�hp�hij�klminhjmh�tq�~lp}nojo�srojl��jmhnpr����� ��uprqjrh�pg�hij�uprhltmhpl�hp�~tlhnt{�pmms~trmw�pl�sqj�qit{{�rph��j�srljtqprt�{w�|nhiij{o���ij�qhtzj�pg�hij�~lpzljqq�pg�hij��pl��qit{{��j�ojhjlxnrjo��w�|lnhhjr�tzljjxjrh��jh|jjr�hij��|rjl�tro�uprhltmhpl�ply�ng�rp�tzljjxjrh�nq�ljtmijoy��w�ojmnqnpr�pg�hij�klminhjmh�T�UVUV��fxxjonthj{w�~lnpl�hp�qsmi�~tlhnt{�pmms~trmw�pl�sqjy�hij��|rjly�uprhltmhply�tro�klminhjmh�qit{{��pnrh{w�nrq~jmh�hij�tljt�hp��j�pmms~njo�pl�~plhnpr�pg�hij��pl��hp��j�sqjo�nr�plojl�hp�ojhjlxnrj�tro�ljmplo�hij�mpronhnpr�pg�hij��pl��
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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$%'## �?��1��.F���.3��*�("B�'B$($%!��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%Q /=/"(R S�

TUVWXYZWUX�[\Y]]̂�_̀UV�XaZUbVcdcVb�W\a�ZUVecWcUV̂�cffaecYWa]g�[WÙ�hUXi�cV�W\a�YjjaZWae�YXaY�YVe�VUWcjg�W\a�klVaX�YVe�mXZ\cWaZW�Uj�W\a�ZUVecWcUVno�pqrsrt�ùUV�XaZac̀W�Uj�W\a�TUVWXYZWUXv[�VUWcZâ�W\a�klVaX�[\Y]]�UwWYcV�W\a�[aXxcZa[�Uj�Y�]cZaV[ae�]YwUXYWUXg�WU�xaXcjg�W\a�̀Xa[aVZa�UX�Yw[aVZa�Uj�W\a�fYWaXcY]�UX�[_w[WYVZa�XàUXWae�wg�W\a�TUVWXYZWUX�YVê�cV�W\a�axaVW�[_Z\�fYWaXcY]�UX�[_w[WYVZa�c[�jU_Ve�WU�wa�̀Xa[aVŴ�WU�ZY_[a�cW�WU�wa�XaVeaXae�\YXf]a[[n�uV]a[[�UW\aXlc[a�Xay_cXae�wg�W\a�TUVWXYZW�zUZ_faVW[̂�W\a�klVaX�[\Y]]�j_XVc[\�cV�lXcWcVb�WU�W\a�TUVWXYZWUX�YVe�mXZ\cWaZW�W\a�VYfa[�YVe�y_Y]cjcZYWcUV[�Uj�àX[UV[�UX�aVWcWca[�l\U�YXa�WU�̀aXjUXf�Wa[W[�xaXcjgcVb�W\a�̀Xa[aVZa�UX�Yw[aVZa�Uj�W\a�fYWaXcY]�UX�[_w[WYVZa�UX�l\U�YXa�WU�̀aXjUXf�W\a�WY[i�Uj�XafUxY]�UX�[Yja�ZUVWYcVfaVW�Uj�W\a�fYWaXcY]�UX�[_w[WYVZan�{\a�TUVWXYZWUX�YVe�W\a�mXZ\cWaZW�lc]]�̀XUf̀ W]g�Xà]g�WU�W\a�klVaX�cV�lXcWcVb�[WYWcVb�l\aW\aX�UX�VUW�acW\aX�\Y[�XaY[UVYw]a�Uw|aZWcUV�WU�W\a�̀aX[UV[�UX�aVWcWca[�̀XÙU[ae�wg�W\a�klVaXn�}j�acW\aX�W\a�TUVWXYZWUX�UX�mXZ\cWaZW�\Y[�YV�Uw|aZWcUV�WU�Y�̀aX[UV�UX�aVWcWg�̀XÙU[ae�wg�W\a�klVaX̂�W\a�klVaX�[\Y]]�̀XÙU[a�YVUW\aX�WU�l\Uf�W\a�TUVWXYZWUX�YVe�W\a�mXZ\cWaZW�\Yxa�VU�XaY[UVYw]a�Uw|aZWcUVn�h\aV�W\a�fYWaXcY]�UX�[_w[WYVZa�\Y[�waaV�XaVeaXae�\YXf]a[[̂�hUXi�cV�W\a�YjjaZWae�YXaY�[\Y]]�Xa[_fa�_̀UV�lXcWWaV�YbXaafaVW�Uj�W\a�klVaX�YVe�TUVWXYZWUXn�~g�T\YVba�kXeaX̂�W\a�TUVWXYZW�{cfa�[\Y]]�wa�a�WaVeae�Ỳ X̀ÙXcYWa]g�YVe�W\a�TUVWXYZW��_f�[\Y]]�wa�cVZXaY[ae�wg�W\a�YfU_VW�Uj�W\a�TUVWXYZWUXv[�XaY[UVYw]a�YeecWcUVY]�ZU[W[�Uj�[\_WeUlV̂�ea]Yĝ�YVe�[WYXW�_̀no�pqrsrs�{U�W\a�j_]]a[W�a�WaVW�̀aXfcWWae�wg�]Yl̂�W\a�klVaX�[\Y]]�cVeafVcjg�YVe�\U]e�\YXf]a[[�W\a�TUVWXYZWUX̂��_wZUVWXYZWUX[̂�mXZ\cWaZŴ�mXZ\cWaZWv[�ZUV[_]WYVW[̂�YVe�YbaVW[�YVe�af̀ ]Ugaa[�Uj�YVg�Uj�W\af�jXUf�YVe�YbYcV[W�Z]Ycf[̂�eYfYba[̂�]U[[a[̂�YVe�a�̀aV[a[̂�cVZ]_ecVb�w_W�VUW�]cfcWae�WU�YWWUXVag[v�jaa[̂�YXc[cVb�U_W�Uj�UX�Xa[_]WcVb�jXUf�àXjUXfYVZa�Uj�W\a�hUXi�cV�W\a�YjjaZWae�YXaY�cj�cV�jYZW�W\a�fYWaXcY]�UX�[_w[WYVZa�̀Xa[aVW[�W\a�Xc[i�Uj�wUec]g�cV|_Xg�UX�eaYW\�Y[�ea[ZXcwae�cV��aZWcUV���n�n��YVe�\Y[�VUW�waaV�XaVeaXae�\YXf]a[[̂�̀XUxceae�W\YW�[_Z\�Z]Ycf̂�eYfYbâ�]U[[̂�UX�a�̀aV[a�c[�YWWXcw_WYw]a�WU�wUec]g�cV|_Xĝ�[cZiVa[[̂�ec[aY[a�UX�eaYW\̂�UX�WU�cV|_Xg�WU�UX�ea[WX_ZWcUV�Uj�WYVbcw]a�̀XÙaXWg��UW\aX�W\YV�W\a�hUXi�cW[a]j�̂�a�ZàW�WU�W\a�a�WaVW�W\YW�[_Z\�eYfYbâ�]U[[̂�UX�a�̀aV[a�c[�e_a�WU�W\a�jY_]W�UX�Vab]cbaVZa�Uj�W\a�̀YXWg�[aaicVb�cVeafVcWgno�pqrsr��{\a�klVaX�[\Y]]�VUW�wa�Xa[̀UV[cw]a�_VeaX�W\c[��aZWcUV���n��jUX�\YdYXeU_[�fYWaXcY][�UX�[_w[WYVZa[�W\a�TUVWXYZWUX�wXcVb[�WU�W\a�[cWa�_V]a[[�[_Z\�fYWaXcY][�UX�[_w[WYVZa[�YXa�Xay_cXae�wg�W\a�TUVWXYZW�zUZ_faVW[n�{\a�klVaX�[\Y]]�wa�Xa[̀UV[cw]a�jUX�\YdYXeU_[�fYWaXcY][�UX�[_w[WYVZa[�Xay_cXae�wg�W\a�TUVWXYZW�zUZ_faVW[̂�a�ZàW�WU�W\a�a�WaVW�Uj�W\a�TUVWXYZWUXv[�jY_]W�UX�Vab]cbaVZa�cV�W\a�_[a�YVe�\YVe]cVb�Uj�[_Z\�fYWaXcY][�UX�[_w[WYVZa[no�pqrsr��{\a�TUVWXYZWUX�[\Y]]�Xacfw_X[a�W\a�klVaX�jUX�W\a�ZU[W�YVe�a�̀aV[a�W\a�klVaX�cVZ_X[�����jUX�XafaecYWcUV�Uj�\YdYXeU_[�fYWaXcY][�UX�[_w[WYVZa[�W\a�TUVWXYZWUX�wXcVb[�WU�W\a�[cWa�YVe�Vab]cbaVW]g�\YVe]a[̂�UX�����l\aXa�W\a�TUVWXYZWUX�jYc][�WU�̀aXjUXf�cW[�Uw]cbYWcUV[�_VeaX��aZWcUV���n�n�̂�a�ZàW�WU�W\a�a�WaVW�W\YW�W\a�ZU[W�YVe�a�̀aV[a�YXa�e_a�WU�W\a�klVaXv[�jY_]W�UX�Vab]cbaVZano�pqrsr��}ĵ�lcW\U_W�Vab]cbaVZa�UV�W\a�̀YXW�Uj�W\a�TUVWXYZWUX̂�W\a�TUVWXYZWUX�c[�\a]e�]cYw]a�wg�Y�bUxaXVfaVW�YbaVZg�jUX�W\a�ZU[W�Uj�XafaecYWcUV�Uj�Y�\YdYXeU_[�fYWaXcY]�UX�[_w[WYVZa�[U]a]g�wg�XaY[UV�Uj�̀aXjUXfcVb�hUXi�Y[�Xay_cXae�wg�W\a�TUVWXYZW�zUZ_faVW[̂�W\a�klVaX�[\Y]]�Xacfw_X[a�W\a�TUVWXYZWUX�jUX�Y]]�ZU[W�YVe�a�̀aV[a�W\aXawg�cVZ_XXaeno�pqr�������������}V�YV�afaXbaVZg�YjjaZWcVb�[YjaWg�Uj�̀aX[UV[�UX�̀XÙaXWĝ�W\a�TUVWXYZWUX�[\Y]]�YZŴ�YW�W\a�TUVWXYZWUXv[�ec[ZXaWcUV̂�WU�X̀axaVW�W\XaYWaVae�eYfYbâ�cV|_Xĝ�UX�]U[[n�meecWcUVY]�ZUf̀ aV[YWcUV�UX�a�WaV[cUV�Uj�Wcfa�Z]Ycfae�wg�W\a�TUVWXYZWUX�UV�YZZU_VW�Uj�YV�afaXbaVZg�[\Y]]�wa�eaWaXfcVae�Y[�̀XUxceae�cV�mXWcZ]a����YVe�mXWcZ]a��n��������pp����������������� ¡���o�pprp��¢�£�¤�£¢�¥�����¦�¤����¤�§� ¢�§�o�pprprp�{\a�TUVWXYZWUX�[\Y]]�̀_XZ\Y[a�YVe�fYcVWYcV�cV[_XYVZa�Uj�W\a�Wg̀a[�YVe�]cfcW[�Uj�]cYwc]cWĝ�ZUVWYcVcVb�W\a�aVeUX[afaVW[̂�YVe�[_w|aZW�WU�W\a�WaXf[�YVe�ZUVecWcUV[̂�Y[�ea[ZXcwae�cV�W\a�mbXaafaVW�UX�a][al\aXa�cV�W\a�TUVWXYZW�zUZ_faVW[n�{\a�TUVWXYZWUX�[\Y]]�̀_XZ\Y[a�YVe�fYcVWYcV�W\a�Xay_cXae�cV[_XYVZa�jXUf�YV�cV[_XYVZa�ZUf̀ YVg�UX�cV[_XYVZa�ZUf̀ YVca[�]Ylj_]]g�Y_W\UXcdae�WU�c[[_a�cV[_XYVZa�cV�W\a�|_Xc[ecZWcUV�l\aXa�W\a�̈XU|aZW�c[�]UZYWaen�{\a�klVaX̂�mXZ\cWaZŴ�YVe�mXZ\cWaZWv[�ZUV[_]WYVW[�[\Y]]�wa�VYfae�Y[�YeecWcUVY]�cV[_Xae[�_VeaX�W\a�TUVWXYZWUXv[�ZUffaXZcY]�baVaXY]�]cYwc]cWg�̀U]cZg�UX�Y[�UW\aXlc[a�ea[ZXcwae�cV�W\a�TUVWXYZW�zUZ_faVW[no�pprprt�{\a�TUVWXYZWUX�[\Y]]�̀XUxcea�[_XaWg�wUVe[�Uj�W\a�Wg̀a[̂�jUX�[_Z\�̀aVY]�[_f[̂�YVe�[_w|aZW�WU�[_Z\�WaXf[�YVe�ZUVecWcUV[�Y[�Xay_cXae�wg�W\a�TUVWXYZW�zUZ_faVW[n�{\a�TUVWXYZWUX�[\Y]]�̀_XZ\Y[a�YVe�fYcVWYcV�W\a�Xay_cXae�wUVe[�
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TUVW�X�YVWZX[\�VU�YVWZX[]̂_�̀XaTb̀̀\�XbcdVU]êf�cV�]__b̂�_bÛc\�gV[f_�][�cd̂�hbU]_f]Yc]V[�ad̂Û�cd̂�iUVĥYc�]_�V̀YXĉfjk�llmlmn�oZV[�cd̂�Ûpb̂_c�VT�X[\�ẐU_V[�VU�̂[c]c\�XZẐXU][q�cV�ĝ�X�ZVĉ[c]X̀�ĝ[̂T]Y]XU\�VT�gV[f_�YVr̂U][q�ZX\Ŵ[c�VT�Vg̀]qXc]V[_�XU]_][q�b[f̂U�cd̂�sV[cUXYct�cd̂�sV[cUXYcVU�_dX̀̀�ZUVWZc̀\�TbU[]_d�X�YVZ\�VT�cd̂�gV[f_�VU�_dX̀̀�XbcdVU]ê�X�YVZ\�cV�ĝ�TbU[]_d̂fjk�llmlmu�vwxyz{�w|�}~�z{��~xyw��w�����y�~xyw��w|�}w�x�~zxw�����{��y�{�������~�z{m��]cd][�cdÛ̂�����gb_][̂__�fX\_�VT�cd̂�fXĉ�cd̂�sV[cUXYcVU�ĝYVŴ_�XaXÛ�VT�X[�]WẐ[f][q�VU�XYcbX̀�YX[Ŷ`̀Xc]V[�VU�̂�Z]UXc]V[�VT�X[\�][_bUX[Ŷ�Ûpb]Ûf�g\�cd̂�sV[cUXYc��VYbŴ[c_t�cd̂�sV[cUXYcVU�_dX̀̀�ZUVr]f̂�[Vc]Ŷ�cV�cd̂��a[̂U�VT�_bYd�]WẐ[f][q�VU�XYcbX̀�YX[Ŷ`̀Xc]V[�VU�̂�Z]UXc]V[j�oZV[�ÛŶ]Zc�VT�[Vc]Ŷ�TUVW�cd̂�sV[cUXYcVUt�cd̂��a[̂U�_dX̀̀t�b[̀̂__�cd̂�̀XZ_̂�][�YVr̂UXq̂�XU]_̂_�TUVW�X[�XYc�VU�VW]__]V[�VT�cd̂��a[̂Ut�dXr̂�cd̂�U]qdc�cV�_cVZ�cd̂��VU��b[c]̀�cd̂�̀XZ_̂�][�YVr̂UXq̂�dX_�ĝ [̂�YbÛf�g\�cd̂�ZUVYbÛŴ[c�VT�ÛZ̀XŶŴ[c�YVr̂UXq̂�g\�cd̂�sV[cUXYcVUj��d̂�TbU[]_d][q�VT�[Vc]Ŷ�g\�cd̂�sV[cUXYcVU�_dX̀̀�[Vc�Û̀]̂r̂�cd̂�sV[cUXYcVU�VT�X[\�YV[cUXYcbX̀�Vg̀]qXc]V[�cV�ZUVr]f̂�X[\�Ûpb]Ûf�YVr̂UXq̂jk�llm�����{���������~�z{k�llm�ml��d̂��a[̂U�_dX̀̀�ZbUYdX_̂�X[f�WX][cX][�][_bUX[Ŷ�VT�cd̂�c\Ẑ_�X[f�̀]W]c_�VT�̀]Xg]̀]c\t�YV[cX][][q�cd̂�[̂fVU_̂Ŵ[c_t�X[f�_bgĥYc�cV�cd̂�ĉUW_�X[f�YV[f]c]V[_t�X_�f̂_YU]ĝf�][�cd̂��qÛ̂ Ŵ[c�VU�̂̀_̂ad̂Û�][�cd̂�sV[cUXYc��VYbŴ[c_j��d̂��a[̂U�_dX̀̀�ZbUYdX_̂�X[f�WX][cX][�cd̂�Ûpb]Ûf�][_bUX[Ŷ�TUVW�X[�][_bUX[Ŷ�YVWZX[\�VU�][_bUX[Ŷ�YVWZX[]̂_�̀XaTb̀̀\�XbcdVU]êf�cV�]__b̂�][_bUX[Ŷ�][�cd̂�hbU]_f]Yc]V[�ad̂Û�cd̂�iUVĥYc�]_�̀VYXĉfj�k�llm�m���~y���{�xw����z�~�{��{��y�{����w�{�x�������~�z{m��T�cd̂��a[̂U�TX]̀_�cV�ZbUYdX_̂�X[f�WX][cX][�cd̂�Ûpb]Ûf�ZUVẐUc\�][_bUX[Ŷt�a]cd�X̀̀�VT�cd̂�YVr̂UXq̂_�X[f�][�cd̂�XWVb[c_�f̂_YU]ĝf�][�cd̂��qÛ̂ Ŵ[c�VU�̂̀_̂ad̂Û�][�cd̂�sV[cUXYc��VYbŴ[c_t�cd̂��a[̂U�_dX̀̀�][TVUW�cd̂�sV[cUXYcVU�][�aU]c][q�ZU]VU�cV�YVWŴ[ŶŴ[c�VT�cd̂��VU�j�oZV[�ÛŶ]Zc�VT�[Vc]Ŷ�TUVW�cd̂��a[̂Ut�cd̂�sV[cUXYcVU�WX\�f̂ X̀\�YVWŴ[ŶŴ[c�VT�cd̂��VU��X[f�WX\�VgcX][�][_bUX[Ŷ�cdXc�a]̀̀�ZUVĉYc�cd̂�][ĉÛ_c_�VT�cd̂�sV[cUXYcVUt��bgYV[cUXYcVU_t�X[f��bg��bgYV[cUXYcVU_�][�cd̂��VU�j��d̂[�cd̂�TX]̀bÛ�cV�ZUVr]f̂�YVr̂UXq̂�dX_�ĝ [̂�YbÛf�VU�Û_V̀r̂ft�cd̂�sV[cUXYc��bW�X[f�sV[cUXYc��]Ŵ�_dX̀̀�ĝ�̂pb]cXg̀\�Xfhb_ĉfj��[�cd̂�̂r̂[c�cd̂��a[̂U�TX]̀_�cV�ZUVYbÛ�YVr̂UXq̂t�cd̂��a[̂U�aX]r̂_�X̀̀�U]qdc_�XqX][_c�cd̂�sV[cUXYcVUt��bgYV[cUXYcVU_t�X[f��bg�_bgYV[cUXYcVU_�cV�cd̂�̂�ĉ[c�cd̂�̀V__�cV�cd̂��a[̂U�aVb̀f�dXr̂�ĝ [̂�YVr̂Ûf�g\�cd̂�][_bUX[Ŷ�cV�dXr̂�ĝ [̂�ZUVYbÛf�g\�cd̂��a[̂Uj��d̂�YV_c�VT�cd̂�][_bUX[Ŷ�_dX̀̀�ĝ�YdXUq̂f�cV�cd̂��a[̂U�g\�X�sdX[q̂��Uf̂Uj��T�cd̂��a[̂U�fV̂_�[Vc�ZUVr]f̂�aU]cĉ[�[Vc]Ŷt�X[f�cd̂�sV[cUXYcVU�]_�fXWXq̂f�g\�cd̂�TX]̀bÛ�VU�[̂q̀̂Yc�VT�cd̂��a[̂U�cV�ZbUYdX_̂�VU�WX][cX][�cd̂�Ûpb]Ûf�][_bUX[Ŷt�cd̂��a[̂U�_dX̀̀�Û]WgbU_̂�cd̂�sV[cUXYcVU�TVU�X̀̀�ÛX_V[Xg̀̂�YV_c_�X[f�fXWXq̂_�XccU]gbcXg̀̂�cd̂ÛcVjk�llm�mn�vwxyz{�w|�}~�z{��~xyw��w�����y�~xyw��w|����{�����{��y�{����w�{�x�������~�z{m��]cd][�cdÛ̂�����gb_][̂__�fX\_�VT�cd̂�fXĉ�cd̂��a[̂U�ĝYVŴ_�XaXÛ�VT�X[�]WẐ[f][q�VU�XYcbX̀�YX[Ŷ`̀Xc]V[�VU�̂�Z]UXc]V[�VT�X[\�ZUVẐUc\�][_bUX[Ŷ�Ûpb]Ûf�g\�cd̂�sV[cUXYc��VYbŴ[c_t�cd̂��a[̂U�_dX̀̀�ZUVr]f̂�[Vc]Ŷ�cV�cd̂�sV[cUXYcVU�VT�_bYd�]WẐ[f][q�VU�XYcbX̀�YX[Ŷ`̀Xc]V[�VU�̂�Z]UXc]V[j�o[̀̂__�cd̂�̀XZ_̂�][�YVr̂UXq̂�XU]_̂_�TUVW�X[�XYc�VU�VW]__]V[�VT�cd̂�sV[cUXYcVU ��¡��cd̂�sV[cUXYcVUt�bZV[�ÛŶ]Zc�VT�[Vc]Ŷ�TUVW�cd̂��a[̂Ut�_dX̀̀�dXr̂�cd̂�U]qdc�cV�_cVZ�cd̂��VU��b[c]̀�cd̂�̀XZ_̂�][�YVr̂UXq̂�dX_�ĝ [̂�YbÛf�g\�cd̂�ZUVYbÛŴ[c�VT�ÛZ̀XŶŴ[c�YVr̂UXq̂�g\�̂]cd̂U�cd̂��a[̂U�VU�cd̂�sV[cUXYcVU¢��£��cd̂�sV[cUXYc��]Ŵ�X[f�sV[cUXYc��bW�_dX̀̀�ĝ�̂pb]cXg̀\�Xfhb_ĉf¢�X[f�����cd̂��a[̂U�aX]r̂_�X̀̀�U]qdc_�XqX][_c�cd̂�sV[cUXYcVUt��bgYV[cUXYcVU_t�X[f��bg�_bgYV[cUXYcVU_�cV�cd̂�̂�ĉ[c�X[\�̀V__�cV�cd̂��a[̂U�aVb̀f�dXr̂�ĝ [̂�YVr̂Ûf�g\�cd̂�][_bUX[Ŷ�dXf�]c�[Vc�̂�Z]Ûf�VU�ĝ [̂�YX[Ŷ`̀̂fj��T�cd̂�sV[cUXYcVU�ZbUYdX_̂_�ÛZ̀XŶŴ[c�YVr̂UXq̂t�cd̂�YV_c�VT�cd̂�][_bUX[Ŷ�_dX̀̀�ĝ�YdXUq̂f�cV�cd̂��a[̂U�g\�X[�XZZUVZU]Xĉ�sdX[q̂��Uf̂Uj��d̂�TbU[]_d][q�VT�[Vc]Ŷ�g\�cd̂��a[̂U�_dX̀̀�[Vc�Û̀]̂r̂�cd̂��a[̂U�VT�X[\�YV[cUXYcbX̀�Vg̀]qXc]V[�cV�ZUVr]f̂�Ûpb]Ûf�][_bUX[Ŷjk�llmn�¤~y¥{���w|�¦�§�ẅ~xyw�k�llmnml��d̂��a[̂U�X[f�sV[cUXYcVU�aX]r̂�X̀̀�U]qdc_�XqX][_c��¡��̂XYd�Vcd̂U�X[f�X[\�VT�cd̂]U�_bgYV[cUXYcVU_t�_bg�_bgYV[cUXYcVU_t�Xq̂[c_t�X[f�̂WZ̀V\̂ _̂t�̂XYd�VT�cd̂�Vcd̂U¢��£��cd̂��UYd]ĉYc�X[f��UYd]ĉYc©_�YV[_b̀cX[c_¢�X[f������̂ZXUXĉ�sV[cUXYcVU_t�]T�X[\t�X[f�X[\�VT�cd̂]U�_bgYV[cUXYcVU_t�_bg�_bgYV[cUXYcVU_t�Xq̂[c_t�X[f�̂WZ̀V\̂ _̂t�TVU�fXWXq̂_�YXb_̂f�g\�T]Ût�VU�Vcd̂U�YXb_̂_�VT�̀V__t�cV�cd̂�̂�ĉ[c�cdV_̂�̀V__̂_�XÛ�YVr̂Ûf�g\�ZUVẐUc\�][_bUX[Ŷ�Ûpb]Ûf�g\�cd̂��qÛ̂ Ŵ[c�VU�Vcd̂U�ZUVẐUc\�][_bUX[Ŷ�XZZ̀]YXg̀̂�cV�cd̂�iUVĥYct�̂�ŶZc�_bYd�U]qdc_�X_�cd̂\�dXr̂�cV�ZUVŶ f̂_�VT�_bYd�][_bUX[Ŷj��d̂��a[̂U�VU�sV[cUXYcVUt�X_�XZZUVZU]Xĉt�_dX̀̀�Ûpb]Û�_]W]̀XU�aU]cĉ[�aX]r̂U_�][�TXrVU�VT�cd̂�][f]r]fbX̀_�X[f�̂[c]c]̂_�]f̂[c]T]̂f�XgVr̂�TUVW�cd̂��UYd]ĉYct��UYd]ĉYc©_�YV[_b̀cX[c_t��̂ZXUXĉ�sV[cUXYcVU_t�_bgYV[cUXYcVU_t�X[f�_bg�_bgYV[cUXYcVU_j��d̂�ZV̀]Y]̂_�VT�][_bUX[Ŷ�ZbUYdX_̂f�X[f�WX][cX][̂f�g\�̂XYd�ẐU_V[�VU�̂[c]c\�XqÛ̂][q�cV�aX]r̂�ỲX]W_�ZbU_bX[c�cV�cd]_�_̂Yc]V[�¡¡j�j¡�_dX̀̀�[Vc�ZUVd]g]c�cd]_�aX]r̂U�VT�_bgUVqXc]V[j��d]_�aX]r̂U�VT�_bgUVqXc]V[�_dX̀̀�ĝ�̂TT̂Yc]r̂�X_�cV�X�ẐU_V[�VU�̂[c]c\��¡��̂r̂[�cdVbqd�cdXc�ẐU_V[�VU�̂[c]c\�aVb̀f�Vcd̂Ua]_̂�dXr̂�X�
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TUVW�XY�Z[T\][ZYẐ_VZX[̀�̂X[Va_̂VU_b�Xa�XVc\adZe\̀�fgh�\i\[�VcXUjc�Vc_V�k\aeX[�Xa�\[VZVW�TZT�[XV�k_W�Vc\�Z[eUa_[̂\�ka\]ZU]�TZa\̂VbW�Xa�Z[TZa\̂VbẀ�Xa�flh�dc\Vc\a�Xa�[XV�Vc\�k\aeX[�Xa�\[VZVW�c_T�_[�Z[eUa_mb\�Z[V\a\eV�Z[�Vc\�T_]_j\T�kaXk\aVWno�ppqrqs�tY�TUaZ[j�Vc\�uaXv\̂V�̂X[eVaÛVZX[�k\aZXT�Vc\�wd[\a�Z[eUa\e�kaXk\aVZ\è�a\_b�Xa�k\aeX[_b�Xa�mXVc̀�_V�Xa�_Tv_̂\[V�VX�Vc\�eZV\�mW�kaXk\aVW�Z[eUa_[̂\�U[T\a�kXbẐZ\e�e\k_a_V\�YaX]�VcXe\�Z[eUaZ[j�Vc\�uaXv\̂V̀�Xa�ZY�_YV\a�YZ[_b�k_W]\[V�kaXk\aVW�Z[eUa_[̂\�Ze�VX�m\�kaXiZT\T�X[�Vc\�̂X]kb\V\T�uaXv\̂V�VcaXUjc�_�kXbẐW�Xa�kXbẐZ\e�XVc\a�Vc_[�VcXe\�Z[eUaZ[j�Vc\�uaXv\̂V�TUaZ[j�Vc\�̂X[eVaÛVZX[�k\aZXT̀�VX�Vc\�\xV\[V�k\a]ZeeZmb\�mW�eÛc�kXbẐZ\è�Vc\�wd[\a�d_Zi\e�_bb�aZjcVe�Z[�_̂ X̂aT_[̂\�dZVc�Vc\�V\a]e�XY�y\̂VZX[�zznlnz�YXa�T_]_j\e�̂_Ue\T�mW�YZa\�Xa�XVc\a�̂_Ue\e�XY�bXee�̂Xi\a\T�mW�VcZe�e\k_a_V\�kaXk\aVW�Z[eUa_[̂\no�ppq{�|}~~�}���~�����~���~~�����������}�����������������}������}����~�������c\�wd[\à�_V�Vc\�wd[\a�e�XkVZX[̀�]_W�kUâc_e\�_[T�]_Z[V_Z[�Z[eUa_[̂\�Vc_V�dZbb�kaXV\̂V�Vc\�wd[\a�_j_Z[eV�bXee�XY�Ue\�XY�Vc\�wd[\a�e�kaXk\aVẀ�Xa�Vc\�Z[_mZbZVW�VX�̂X[TÛV�[Xa]_b�Xk\a_VZX[è�TU\�VX�YZa\�Xa�XVc\a�̂_Ue\e�XY�bXeen��c\�wd[\a�d_Zi\e�_bb�aZjcVe�XY�_̂VZX[�_j_Z[eV�Vc\��X[Va_̂VXa�_[T��âcZV\̂V�YXa�bXee�XY�Ue\�XY�Vc\�wd[\a�e�kaXk\aVẀ�TU\�VX�YZa\�Xa�XVc\a�c_�_aTe�cXd\i\a�̂_Ue\Tnoppq������~���������������������}����~�����|}~~o�ppq�qp���bXee�Z[eUa\T�U[T\a�Vc\�kaXk\aVW�Z[eUa_[̂\�a\�UZa\T�mW�Vc\��ja\\]\[V�ec_bb�m\�_TvUeV\T�mW�Vc\�wd[\a�_e�YZTÛZ_aW�_[T�]_T\�k_W_mb\�VX�Vc\�wd[\a�_e�YZTÛZ_aW�YXa�Vc\�Z[eUa\Tè�_e�Vc\Za�Z[V\a\eVe�]_W�_kk\_à�eUmv\̂V�VX�a\�UZa\]\[Ve�XY�_[W�_kkbẐ_mb\�]XaVj_j\\�̂b_Ue\�_[T�XY�y\̂VZX[�zzn�ngn��c\�wd[\a�ec_bb�k_W�Vc\��âcZV\̂V�_[T��X[Va_̂VXa�Vc\Za�vUeV�ec_a\e�XY�Z[eUa_[̂\�kaX̂\\Te�a\̂\Zi\T�mW�Vc\�wd[\à�_[T�mW�_kkaXkaZ_V\�_ja\\]\[Ve�Vc\��âcZV\̂V�_[T��X[Va_̂VXa�ec_bb�]_�\�k_W]\[Ve�VX�Vc\Za�̂X[eUbV_[Ve�_[T�yUm̂X[Va_̂VXae�Z[�eZ]Zb_a�]_[[\ano�ppq�qs�uaZXa�VX�e\VVb\]\[V�XY�_[�Z[eUa\T�bXeè�Vc\�wd[\a�ec_bb�[XVZYW�Vc\��X[Va_̂VXa�XY�Vc\�V\a]e�XY�Vc\�kaXkXe\T�e\VVb\]\[V�_e�d\bb�_e�Vc\�kaXkXe\T�_bbX̂_VZX[�XY�Vc\�Z[eUa_[̂\�kaX̂\\Ten��c\��X[Va_̂VXa�ec_bb�c_i\�z��T_We�YaX]�a\̂\ZkV�XY�[XVẐ\�VX�Xmv\̂V�VX�Vc\�kaXkXe\T�e\VVb\]\[V�Xa�_bbX̂_VZX[�XY�Vc\�kaX̂\\Ten�tY�Vc\��X[Va_̂VXa�TX\e�[XV�Xmv\̂V̀�Vc\�wd[\a�ec_bb�e\VVb\�Vc\�bXee�_[T�Vc\��X[Va_̂VXa�ec_bb�m\�mXU[T�mW�Vc\�e\VVb\]\[V�_[T�_bbX̂_VZX[n� kX[�a\̂\ZkV̀�Vc\�wd[\a�ec_bb�T\kXeZV�Vc\�Z[eUa_[̂\�kaX̂\\Te�Z[�_�e\k_a_V\�_̂ X̂U[V�_[T�]_�\�Vc\�_kkaXkaZ_V\�TZeVaZmUVZX[en��c\a\_YV\à�ZY�[X�XVc\a�_ja\\]\[V�Ze�]_T\�Xa�Vc\�wd[\a�TX\e�[XV�V\a]Z[_V\�Vc\��X[Va_̂V�YXa�̂X[i\[Z\[̂\̀�Vc\�wd[\a�_[T��X[Va_̂VXa�ec_bb�\x\̂UV\�_��c_[j\�waT\a�YXa�a\̂X[eVaÛVZX[�XY�Vc\�T_]_j\T�Xa�T\eVaXW\T�¡Xa��Z[�Vc\�_]XU[V�_bbX̂_V\T�YXa�Vc_V�kUakXe\n�tY�Vc\��X[Va_̂VXa�VZ]\bW�Xmv\̂Ve�VX�\ZVc\a�Vc\�V\a]e�XY�Vc\�kaXkXe\T�e\VVb\]\[V�Xa�Vc\�_bbX̂_VZX[�XY�Vc\�kaX̂\\Tè�Vc\�wd[\a�]_W�kaX̂\\T�VX�e\VVb\�Vc\�Z[eUa\T�bXeè�_[T�_[W�TZekUV\�m\Vd\\[�Vc\�wd[\a�_[T��X[Va_̂VXa�_aZeZ[j�XUV�XY�Vc\�e\VVb\]\[V�Xa�_bbX̂_VZX[�XY�Vc\�kaX̂\\Te�ec_bb�m\�a\eXbi\T�kUaeU_[V�VX��aVẐb\�z�n�u\[TZ[j�a\eXbUVZX[�XY�_[W�TZekUV\̀�Vc\�wd[\a�]_W�ZeeU\�_��X[eVaÛVZX[��c_[j\�¢Za\̂VZi\�YXa�Vc\�a\̂X[eVaÛVZX[�XY�Vc\�T_]_j\T�Xa�T\eVaXW\T�¡Xa�n�£¤��|¥�ps����¦�§̈¥£�¦©��¦���§££¥�¤�§¦�§ª�«§£¬o�psqp����}����®�}��«}�̄o�psqpqp�tY�_�kXaVZX[�XY�Vc\�¡Xa��Ze�̂Xi\a\T�̂X[Va_aW�VX�Vc\��âcZV\̂V�e�a\�U\eV�Xa�VX�a\�UZa\]\[Ve�ek\̂ZYẐ_bbW�\xka\ee\T�Z[�Vc\��X[Va_̂V�¢X̂U]\[Vè�ZV�]UeV̀�ZY�a\�U\eV\T�Z[�daZVZ[j�mW�Vc\��âcZV\̂V̀�m\�U[̂Xi\a\T�YXa�Vc\��âcZV\̂V�e�\x_]Z[_VZX[�_[T�m\�a\kb_̂\T�_V�Vc\��X[Va_̂VXa�e�\xk\[e\�dZVcXUV�̂c_[j\�Z[�Vc\��X[Va_̂V��Z]\no�psqpqs�tY�_�kXaVZX[�XY�Vc\�¡Xa��c_e�m\\[�̂Xi\a\T�Vc_V�Vc\��âcZV\̂V�c_e�[XV�ek\̂ZYẐ_bbW�a\�U\eV\T�VX�\x_]Z[\�kaZXa�VX�ZVe�m\Z[j�̂Xi\a\T̀�Vc\��âcZV\̂V�]_W�a\�U\eV�VX�e\\�eÛc�¡Xa��_[T�ZV�ec_bb�m\�U[̂Xi\a\T�mW�Vc\��X[Va_̂VXan�tY�eÛc�¡Xa��Ze�Z[�_̂ X̂aT_[̂\�dZVc�Vc\��X[Va_̂V�¢X̂U]\[Vè�Vc\��X[Va_̂VXa�ec_bb�m\�\[VZVb\T�VX�_[�\�UZV_mb\�_TvUeV]\[V�VX�Vc\��X[Va_̂V�yU]�_[T��X[Va_̂V��Z]\�_e�]_W�m\�_kkaXkaZ_V\n�tY�eÛc�¡Xa��Ze�[XV�Z[�_̂ X̂aT_[̂\�dZVc�Vc\��X[Va_̂V�¢X̂U]\[Vè�Vc\�̂XeVe�XY�U[̂Xi\aZ[j�Vc\�¡Xa�̀�_[T�Vc\�̂XeV�XY�̂Xaa\̂VZX[̀�ec_bb�m\�_V�Vc\��X[Va_̂VXa�e�\xk\[e\no�psqs��}������}��}��«}�̄o�psqsqp����}�����°~���������}������}��c\��X[Va_̂VXa�ec_bb�kaX]kVbW�̂Xaa\̂V�¡Xa��a\v\̂V\T�mW�Vc\��âcZV\̂V�Xa�Y_ZbZ[j�VX�̂X[YXa]�VX�Vc\�a\�UZa\]\[Ve�XY�Vc\��X[Va_̂V�¢X̂U]\[Vè�TZêXi\a\T�m\YXa\�yUmeV_[VZ_b��X]kb\VZX[�_[T�dc\Vc\a�Xa�[XV�Y_maẐ_V\T̀�Z[eV_bb\T�Xa�X̂]kb\V\Tn��XeVe�XY�̂Xaa\̂VZ[j�eÛc�a\v\̂V\T�¡Xa�̀�Z[̂bUTZ[j�_TTZVZX[_b�V\eVZ[j�_[T�Z[ek\̂VZX[è�Vc\�̂XeV�XY�U[̂Xi\aZ[j�_[T�a\kb_̂\]\[V̀�_[T�̂X]k\[e_VZX[�YXa�Vc\��âcZV\̂V�e�e\aiẐ\e�_[T�\xk\[e\e�]_T\�[\̂\ee_aW�Vc\a\mẀ�ec_bb�m\�_V�Vc\��X[Va_̂VXa�e�\xk\[e\n
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U�VWXWXW�YZ[\]�̂_̀a[bc[dbe�fghie\[dgcU�VWXWXWXV�jk�lmmnonpk�op�oqr�spkotluoptvw�pxynzlonpkw�{kmrt�|ruonpk�}~���n����noqnk�pkr��rlt�l�ort�oqr�mlor�p��|{xwolkonly�sp��yronpk�p��oqr��pt��pt�mrwnzklorm��ptonpk�oqrtrp��pt�l�ort�oqr�mlor��pt�up��rkur�rko�p���lttlkonrw�rwolxynwqrm�{kmrt�|ruonpk��~�~���pt�x��ort�w�p��lk��l��ynulxyr�w�runly��lttlko��tr�{ntrm�x��oqr�spkotluo��pu{�rkow��lk��p��oqr��pt��nw��p{km�op�xr�kpo�nk�luuptmlkur��noq�oqr�tr�{ntr�rkow�p��oqr�spkotluo��pu{�rkow��oqr�spkotluopt�wqlyy�upttruo�no��tp��oy��l�ort�trurn�o�p��kponur��tp��oqr���krt�op�mp�wp��{kyrww�oqr���krt�qlw��tr�np{wy��zn�rk�oqr�spkotluopt�l��tnoork�luur�olkur�p��w{uq�upkmnonpk~��qr���krt�wqlyy�zn�r�w{uq�kponur��tp��oy��l�ort�mnwup�rt��p��oqr�upkmnonpk~��{tnkz�oqr�pkr��rlt��rtnpm��pt�upttruonpk�p���pt���n��oqr���krt��lnyw�op�kpon���oqr�spkotluopt�lkm�zn�r�oqr�spkotluopt�lk�p��pto{kno��op��l�r�oqr�upttruonpk��oqr���krt��ln�rw�oqr�tnzqow�op�tr�{ntr�upttruonpk�x��oqr�spkotluopt�lkm�op��l�r�l�uyln���pt�xtrluq�p���lttlko�~�j��oqr�spkotluopt��lnyw�op�upttruo�kpkupk�pt�nkz��pt���noqnk�l�trlwpklxyr�on�r�m{tnkz�oqlo��rtnpm�l�ort�trurn�o�p��kponur��tp��oqr���krt�pt��tuqnoruo��oqr���krt��l��upttruo�no�nk�luuptmlkur��noq�|ruonpk��~�~U�VWXWXWXW��qr�pkr��rlt��rtnpm��pt�upttruonpk�p���pt��wqlyy�xr�r�orkmrm��noq�trw�ruo�op��ptonpkw�p���pt���ntwo��rt�pt�rm�l�ort�|{xwolkonly�sp��yronpk�x��oqr��rtnpm�p��on�r�xro�rrk�|{xwolkonly�sp��yronpk�lkm�oqr�luo{ly�up��yronpk�p��oqlo��ptonpk�p��oqr��pt�~U�VWXWXWX���qr�pkr��rlt��rtnpm��pt�upttruonpk�p���pt��wqlyy�kpo�xr�r�orkmrm�x��upttruon�r��pt���rt�pt�rm�x��oqr�spkotluopt��{tw{lko�op�oqnw�|ruonpk���~�~U�VWXWX���qr�spkotluopt�wqlyy�tr�p�r��tp��oqr�wnor��ptonpkw�p��oqr��pt��oqlo�ltr�kpo�nk�luuptmlkur��noq�oqr�tr�{ntr�rkow�p��oqr�spkotluo��pu{�rkow�lkm�ltr�krnoqrt�upttruorm�x��oqr�spkotluopt�kpt�luur�orm�x��oqr���krt~U�VWXWX���qr�spkotluopt�wqlyy�xrlt�oqr�upwo�p��upttruonkz�mrwotp�rm�pt�ml�lzrm�upkwot{uonpk�p��oqr���krt�pt�|r�ltlor�spkotluoptw���qroqrt�up��yrorm�pt��ltonlyy��up��yrorm��ul{wrm�x��oqr�spkotluoptvw�upttruonpk�pt�tr�p�ly�p���pt��oqlo�nw�kpo�nk�luuptmlkur��noq�oqr�tr�{ntr�rkow�p��oqr�spkotluo��pu{�rkow~U�VWXWX���poqnkz�upkolnkrm�nk�oqnw�|ruonpk���~��wqlyy�xr�upkwot{rm�op�rwolxynwq�l��rtnpm�p��yn�nolonpk��noq�trw�ruo�op�poqrt�pxynzlonpkw�oqr�spkotluopt�qlw�{kmrt�oqr�spkotluo��pu{�rkow~��wolxynwq�rko�p��oqr�pkr��rlt��rtnpm��pt�upttruonpk�p���pt��lw�mrwutnxrm�nk�|ruonpk���~�~��trylorw�pky��op�oqr�w�run�nu�pxynzlonpk�p��oqr�spkotluopt�op�upttruo�oqr��pt���lkm�qlw�kp�trylonpkwqn��op�oqr�on�r��noqnk��qnuq�oqr�pxynzlonpk�op�up��y���noq�oqr�spkotluo��pu{�rkow��l��xr�wp{zqo�op�xr�rk�pturm��kpt�op�oqr�on�r��noqnk��qnuq��tpurrmnkzw��l��xr�up��rkurm�op�rwolxynwq�oqr�spkotluoptvw�ynlxnyno���noq�trw�ruo�op�oqr�spkotluoptvw�pxynzlonpkw�poqrt�oqlk�w�run�nulyy��op�upttruo�oqr��pt�~U�VWX��Y��\i[bc�\�gZ��gc�gcZg]hdc���g]�j��oqr���krt��tr�rtw�op�luur�o��pt��oqlo�nw�kpo�nk�luuptmlkur��noq�oqr�tr�{ntr�rkow�p��oqr�spkotluo��pu{�rkow��oqr���krt��l��mp�wp�nkworlm�p��tr�{ntnkz�now�tr�p�ly�lkm�upttruonpk��nk��qnuq�ulwr�oqr�spkotluo�|{���nyy�xr�trm{urm�lw�l��tp�tnlor�lkm�r�{nolxyr~�|{uq�lm�{wo�rko�wqlyy�xr�r��ruorm��qroqrt�pt�kpo��nkly��l��rko�qlw�xrrk��lmr~Y�� f¡¢�V����£ ̂f¢¡¡Y�¢¤¥̂�¦�¤§ ̂ ¤�̂U�V�XV�̈g©\]cdc��¡bª�qr�spkotluo�wqlyy�xr�zp�rtkrm�x��oqr�yl��p��oqr��ylur��qrtr�oqr�«tp�ruo�nw�ypulorm��r�uy{mnkz�oqlo��{tnwmnuonpkvw�uqpnur�p��yl��t{yrw~�j��oqr��ltonrw�ql�r�wryruorm�ltxnotlonpk�lw�oqr��roqpm�p��xnkmnkz�mnw�{or�trwpy{onpk��oqr�¬rmrtly��txnotlonpk��uo�wqlyy�zp�rtk�|ruonpk���~~U�V�XW�̂_��\aag]a�bc®�Yaad�caU�V�XWXV��qr���krt�lkm�spkotluopt�trw�ruon�ry��xnkm�oqr�wry�rw��oqrnt��ltokrtw��w{uurwwptw��lwwnzkw��lkm�yrzly�tr�trwrkolon�rw�op�up�rklkow��lztrr�rkow��lkm�pxynzlonpkw�upkolnkrm�nk�oqr�spkotluo��pu{�rkow~���ur�o�lw��tp�nmrm�nk�|ruonpk��}~�~���krnoqrt��lto��op�oqr�spkotluo�wqlyy�lwwnzk�oqr�spkotluo�lw�l��qpyr��noqp{o��tnoork�upkwrko�p��oqr�poqrt~�j��rnoqrt��lto��loor��ow�op��l�r�lk�lwwnzk�rko��noqp{o�w{uq�upkwrko��oqlo��lto��wqlyy�kr�rtoqryrww�tr�lnk�yrzlyy��trw�pkwnxyr��pt�lyy�pxynzlonpkw�{kmrt�oqr�spkotluo~U�V�XWXW��qr���krt��l����noqp{o�upkwrko�p��oqr�spkotluopt��lwwnzk�oqr�spkotluo�op�l�yrkmrt��tp�nmnkz�upkwot{uonpk��nklkunkz��pt�oqr�«tp�ruo��n��oqr�yrkmrt�lww{�rw�oqr���krtvw�tnzqow�lkm�pxynzlonpkw�{kmrt�oqr�spkotluo��pu{�rkow~��qr�spkotluopt�wqlyy�r�ru{or�lyy�upkwrkow�trlwpklxy��tr�{ntrm�op��lunynolor�oqr�lwwnzk�rko~
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U�VWXW�YZ[\]̂�_̀a�YbcbaZb̂U�VWXWXV�defghi�jkl�mnogpjfgmki�gqrmihl�ns�fth�umkfvjwf�dmweqhkfi�jkl�vgptfi�jkl�vhqhlghi�jxjgojnoh�fthvheklhv�itjoo�nh�gk�jllgfgmk�fm�jkl�kmf�j�ogqgfjfgmk�my�lefghiz�mnogpjfgmkiz�vgptfiz�jkl�vhqhlghi�mfthv{gih�gqrmihl�mv�jxjgojnoh�ns�oj{|U�VWXWX}�~m�jwfgmk�mv�yjgoevh�fm�jwf�ns�fth��{khvz��vwtgfhwfz�mv�umkfvjwfmv�itjoo�wmkifgfefh�j�{jgxhv�my�j�vgptf�mv�lefs�jyymvlhl�fthq�eklhv�fth�umkfvjwfz�kmv�itjoo�iewt�jwfgmk�mv�yjgoevh�fm�jwf�wmkifgfefh�jrrvmxjo�my�mv�jw�eghiwhkwh�gk�j�nvhjwt�fthvheklhvz�h�whrf�ji�qjs�nh�irhwgygwjoos�jpvhhl�ermk�gk�{vgfgkp|U�VWX���b̂]̂�_̀a��̀̂�b�]Z�̀^U�VWX�XV��hifiz�gkirhwfgmkiz�jkl�jrrvmxjoi�my�rmvfgmki�my�fth��mv��itjoo�nh�qjlh�ji�vh�egvhl�ns�fth�umkfvjwf�dmweqhkfi�jkl�ns�jrrogwjnoh�oj{iz�ifjfefhiz�mvlgkjkwhiz�wmlhiz�veohiz�jkl�vhpeojfgmki�mv�oj{yeo�mvlhvi�my�renogw�jeftmvgfghi|��kohii�mfthv{gih�rvmxglhlz�fth�umkfvjwfmv�itjoo�qj�h�jvvjkphqhkfi�ymv�iewt�fhifiz�gkirhwfgmkiz�jkl�jrrvmxjoi�{gft�jk�gklhrhklhkf�fhifgkp�ojnmvjfmvs�mv�hkfgfs�jwwhrfjnoh�fm�fth��{khvz�mv�{gft�fth�jrrvmrvgjfh�renogw�jeftmvgfsz�jkl�itjoo�nhjv�joo�vhojfhl�wmifi�my�fhifiz�gkirhwfgmkiz�jkl�jrrvmxjoi|��th�umkfvjwfmv�itjoo�pgxh�fth��vwtgfhwf�fgqhos�kmfgwh�my�{thk�jkl�{thvh�fhifi�jkl�gkirhwfgmki�jvh�fm�nh�qjlh�im�ftjf�fth��vwtgfhwf�qjs�nh�rvhihkf�ymv�iewt�rvmwhlevhi|��th��{khv�itjoo�nhjv�wmifi�my�fhifiz�gkirhwfgmkiz�mv�jrrvmxjoi�ftjf�lm�kmf�nhwmqh�vh�egvhqhkfi�ekfgo�jyfhv�ngli�jvh�vhwhgxhl�mv�khpmfgjfgmki�wmkwoelhl|��th��{khv�itjoo�lgvhwfos�jvvjkph�jkl�rjs�ymv�fhifiz�gkirhwfgmkiz�mv�jrrvmxjoi�{thvh�negolgkp�wmlhi�mv�jrrogwjnoh�oj{i�mv�vhpeojfgmki�im�vh�egvh|U�VWX�X}��y�fth���{khvz�mv�renogw�jeftmvgfghi�tjxgkp��evgilgwfgmk�lhfhvqgkh�ftjf�rmvfgmki�my�fth��mv��vh�egvh�jllgfgmkjo�fhifgkpz�gkirhwfgmkz�mv�jrrvmxjo�kmf�gkwoelhl�eklhv��hwfgmk���|�|�z�fth��vwtgfhwf�{gooz�ermk�{vgffhk�jeftmvg�jfgmk�yvmq�fth��{khvz�gkifvewf�fth�umkfvjwfmv�fm�qj�h�jvvjkphqhkfi�ymv�iewt�jllgfgmkjo�fhifgkpz�gkirhwfgmkz�mv�jrrvmxjoz�ns�jk�hkfgfs�jwwhrfjnoh�fm�fth��{khvz�jkl�fth�umkfvjwfmv�itjoo�pgxh�fgqhos�kmfgwh�fm�fth��vwtgfhwf�my�{thk�jkl�{thvh�fhifi�jkl�gkirhwfgmki�jvh�fm�nh�qjlh�im�ftjf�fth��vwtgfhwf�qjs�nh�rvhihkf�ymv�iewt�rvmwhlevhi|��ewt�wmifiz�h�whrf�ji�rvmxglhl�gk��hwfgmk���|�|�z�itjoo�nh�jf�fth��{khv�i�h�rhkih|U�VWX�XW��y�rvmwhlevhi�ymv�fhifgkpz�gkirhwfgmkz�mv�jrrvmxjo�eklhv��hwfgmki���|�|��jkl���|�|��vhxhjo�yjgoevh�my�fth�rmvfgmki�my�fth��mv��fm�wmqros�{gft�vh�egvhqhkfi�hifjnogithl�ns�fth�umkfvjwf�dmweqhkfiz�joo�wmifi�qjlh�khwhiijvs�ns�iewt�yjgoevhz�gkwoelgkp�ftmih�my�vhrhjfhl�rvmwhlevhi�jkl�wmqrhkijfgmk�ymv�fth��vwtgfhwf�i�ihvxgwhi�jkl�h�rhkihiz�itjoo�nh�jf�fth�umkfvjwfmv�i�h�rhkih|U�VWX�X���h�egvhl�whvfgygwjfhi�my�fhifgkpz�gkirhwfgmkz�mv�jrrvmxjo�itjooz�ekohii�mfthv{gih�vh�egvhl�ns�fth�umkfvjwf�dmweqhkfiz�nh�ihwevhl�ns�fth�umkfvjwfmv�jkl�rvmqrfos�lhogxhvhl�fm�fth��vwtgfhwf|U�VWX�X���y�fth��vwtgfhwf�gi�fm�mnihvxh�fhifiz�gkirhwfgmkiz�mv�jrrvmxjoi�vh�egvhl�ns�fth�umkfvjwf�dmweqhkfiz�fth��vwtgfhwf�{goo�lm�im�rvmqrfos�jklz�{thvh�rvjwfgwjnohz�jf�fth�kmvqjo�rojwh�my�fhifgkp|U�VWX�X���hifi�mv�gkirhwfgmki�wmklewfhl�reviejkf�fm�fth�umkfvjwf�dmweqhkfi�itjoo�nh�qjlh�rvmqrfos�fm�jxmgl�ekvhjimkjnoh�lhojs�gk�fth��mv�|U�VWX���̀]b�b̂]�jsqhkfi�leh�jkl�ekrjgl�eklhv�fth�umkfvjwf�dmweqhkfi�itjoo�nhjv�gkfhvhif�yvmq�fth�ljfh�rjsqhkf�gi�leh�jf�fth�vjfh�fth�rjvfghi�jpvhh�ermk�gk�{vgfgkp�mvz�gk�fth�jnihkwh�fthvhmyz�jf�fth�ohpjo�vjfh�rvhxjgogkp�yvmq�fgqh�fm�fgqh�jf�fth�rojwh�{thvh�fth��vm�hwf�gi�omwjfhl|�Y������V������Y�� ���¡ �¡Y�¢£¢¤� ¢�¡ �¡¥��¦���¡ �Y���U�V�XV��b�cZ̀_]Z�̀�§̈�]\b���̀]�_�]��U�V�XVXV��th�umkfvjwfmv�qjs�fhvqgkjfh�fth�umkfvjwf�gy�fth��mv��gi�ifmrrhl�ymv�j�rhvgml�my��©�wmkihwefgxh�ljsi�ftvmept�km�jwf�mv�yjeof�my�fth�umkfvjwfmvz�j��enwmkfvjwfmvz�j��enªienwmkfvjwfmvz�fthgv�jphkfi�mv�hqromshhiz�mv�jks�mfthv�rhvimki�mv�hkfgfghi�rhvymvqgkp�rmvfgmki�my�fth��mv�z�ymv�jks�my�fth�ymoom{gkp�vhjimki«XV�����iiejkwh�my�jk�mvlhv�my�j�wmevf�mv�mfthv�renogw�jeftmvgfs�tjxgkp��evgilgwfgmk�ftjf�vh�egvhi�joo��mv��fm�nh�ifmrrhl¬X}�����k�jwf�my�pmxhvkqhkfz�iewt�ji�j�lhwojvjfgmk�my�kjfgmkjo�hqhvphkwsz�ftjf�vh�egvhi�joo��mv��fm�nh�ifmrrhl¬
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UV����WXYZ[\X�]̂X�_̀Ŷa]XY]�̂Z\�bc]�a\\[Xd�Z�eX̀]afaYZ]X�fc̀�gZhiXb]�Zbd�̂Z\�bc]�bc]afaXd�]̂X�ecb]̀ZY]c̀�cf�]̂X�̀XZ\cb�fc̀�ja]̂̂ ckdabl�YX̀]afaYZ]acb�Z\�m̀cnadXd�ab�oXY]acb�pqrqst�c̀�uXYZ[\X�]̂X�vjbX̀�̂Z\�bc]�iZdX�mZhiXb]�cb�Z�eX̀]afaYZ]X�fc̀�gZhiXb]�ja]̂ab�]̂X�]aiX�\]Z]Xd�ab�]̂X�ecb]̀ZY]�wcY[iXb]\x�c̀Uy����ẑX�vjbX̀�̂Z\�fZakXd�]c�f[̀ba\̂�]c�]̂X�ecb]̀ZY]c̀�̀XZ\cbZukX�XnadXbYX�Z\�̀X{[àXd�uh�oXY]acb�|q|q}�~yU~U��ẑX�ecb]̀ZY]c̀�iZh�]X̀iabZ]X�]̂X�ecb]̀ZY]�aft�]̂̀c[l̂�bc�ZY]�c̀�fZ[k]�cf�]̂X�ecb]̀ZY]c̀t�Z�o[uYcb]̀ZY]c̀t�Z�o[u�\[uYcb]̀ZY]c̀t�]̂Xà�ZlXb]\�c̀�XimkchXX\t�c̀�Zbh�c]̂X̀�mX̀\cb\�c̀�Xb]a]aX\�mX̀fc̀iabl�mc̀]acb\�cf�]̂X��c̀�t�X̀mXZ]Xd�\[\mXb\acb\t�dXkZh\t�c̀�ab]X̀̀[m]acb\�cf�]̂X�Xb]àX��c̀��uh�]̂X�vjbX̀�Z\�dX\ỲauXd�ab�oXY]acb�srq�t�Ycb\]a][]X�ab�]̂X�Zll̀XlZ]X�ic̀X�]̂Zb�s���mX̀YXb]�cf�]̂X�]c]Zk�b[iuX̀�cf�dZh\�\ŶXd[kXd�fc̀�YcimkX]acbt�c̀�s|��dZh\�ab�Zbh�����dZh�mX̀acdt�ĵaŶXnX̀�a\�kX\\q}�~yU~UV��f�cbX�cf�]̂X�̀XZ\cb\�dX\ỲauXd�ab�oXY]acb�srqsqs�c̀�srqsq|�X�a\]\t�]̂X�ecb]̀ZY]c̀�iZht�[mcb�\XnXb�dZh\��bc]aYX�]c�]̂X�vjbX̀�Zbd�_̀Ŷa]XY]t�]X̀iabZ]X�]̂X�ecb]̀ZY]�Zbd�̀XYcnX̀�f̀ci�]̂X�vjbX̀�mZhiXb]�fc̀��c̀��X�XY[]Xdt�Z\�jXkk�Z\�̀XZ\cbZukX�cnX̀̂ XZd�Zbd�m̀cfa]�cb��c̀��bc]�X�XY[]Xdt�Zbd�Yc\]\�abY[̀̀Xd�uh�̀XZ\cb�cf�\[Ŷ�]X̀iabZ]acbq�}�~yU~Uy��f�]̂X��c̀��a\�\]cmmXd�fc̀�Z�mX̀acd�cf����Ycb\XY[]anX�dZh\�]̂̀c[l̂�bc�ZY]�c̀�fZ[k]�cf�]̂X�ecb]̀ZY]c̀t�Z�o[uYcb]̀ZY]c̀t�Z�o[u�\[uYcb]̀ZY]c̀t�c̀�]̂Xà�ZlXb]\�c̀�XimkchXX\�c̀�Zbh�c]̂X̀�mX̀\cb\�c̀�Xb]a]aX\�mX̀fc̀iabl�mc̀]acb\�cf�]̂X��c̀��uXYZ[\X�]̂X�vjbX̀�̂Z\�̀XmXZ]Xdkh�fZakXd�]c�f[kfakk�]̂X�vjbX̀�\�cukalZ]acb\�[bdX̀�]̂X�ecb]̀ZY]�wcY[iXb]\�ja]̂�̀X\mXY]�]c�iZ]]X̀\�aimc̀]Zb]�]c�]̂X�m̀cl̀X\\�cf�]̂X��c̀�t�]̂X�ecb]̀ZY]c̀�iZht�[mcb�\XnXb�Zdda]acbZk�dZh\��bc]aYX�]c�]̂X�vjbX̀�Zbd�]̂X�_̀Ŷa]XY]t�]X̀iabZ]X�]̂X�ecb]̀ZY]�Zbd�̀XYcnX̀�f̀ci�]̂X�vjbX̀�Z\�m̀cnadXd�ab�oXY]acb�srqsq�q}�~yU������������������������������������}�~yU�U~�ẑX�vjbX̀�iZh�]X̀iabZ]X�]̂X�ecb]̀ZY]�af�]̂X�ecb]̀ZY]c̀U~����̀XmXZ]Xdkh�̀Xf[\X\�c̀�fZak\�]c�\[mmkh�Xbc[l̂�m̀cmX̀kh�\�akkXd�jc̀�X̀\�c̀�m̀cmX̀�iZ]X̀aZk\xU�����fZak\�]c�iZ�X�mZhiXb]�]c�o[uYcb]̀ZY]c̀\�c̀�\[mmkaX̀\�ab�ZYYc̀dZbYX�ja]̂�]̂X�̀X\mXY]anX�Zl̀XXiXb]\�uX]jXXb�]̂X�ecb]̀ZY]c̀�Zbd�]̂X�o[uYcb]̀ZY]c̀\�c̀�\[mmkaX̀\xUV����̀XmXZ]Xdkh�da\̀XlZ̀d\�ZmmkaYZukX�kZj\t�\]Z][]X\t�c̀dabZbYX\t�YcdX\t�̀[kX\�Zbd�̀Xl[kZ]acb\t�c̀�kZjf[k�c̀dX̀\�cf�Z�m[ukaY�Z[]̂c̀a]hx�c̀Uy����c]̂X̀ja\X�a\�l[ak]h�cf�\[u\]Zb]aZk�ùXZŶ�cf�Z�m̀cna\acb�cf�]̂X�ecb]̀ZY]�wcY[iXb]\q}�~yU�U��� X̂b�Zbh�cf�]̂X�̀XZ\cb\�dX\ỲauXd�ab�oXY]acb�srq|qs�X�a\]t�Zbd�[mcb�YX̀]afaYZ]acb�uh�]̂X�_̀Ŷa]XY]�]̂Z]�\[ffaYaXb]�YZ[\X�X�a\]\�]c��[\]afh�\[Ŷ�ZY]acbt�]̂X�vjbX̀�iZht�ja]̂c[]�m̀X�[daYX�]c�Zbh�c]̂X̀�̀al̂]\�c̀�̀XiXdaX\�cf�]̂X�vjbX̀�Zbd�Zf]X̀�lanabl�]̂X�ecb]̀ZY]c̀�Zbd�]̂X�ecb]̀ZY]c̀�\�\[̀X]ht�af�Zbht�\XnXb�dZh\��bc]aYXt�]X̀iabZ]X�XimkchiXb]�cf�]̂X�ecb]̀ZY]c̀�Zbd�iZht�\[u�XY]�]c�Zbh�m̀ac̀�̀al̂]\�cf�]̂X�\[̀X]h�U~������Yk[dX�]̂X�ecb]̀ZY]c̀�f̀ci�]̂X�\a]X�Zbd�]Z�X�mc\\X\\acb�cf�Zkk�iZ]X̀aZk\t�X{[amiXb]t�]cck\t�Zbd�Ycb\]̀[Y]acb�X{[amiXb]�Zbd�iZŶabX̀h�]̂X̀Xcb�cjbXd�uh�]̂X�ecb]̀ZY]c̀xU�����_YYXm]�Z\\albiXb]�cf�\[uYcb]̀ZY]\�m[̀\[Zb]�]c�oXY]acb��qrx�ZbdUV�����aba\̂�]̂X��c̀��uh�ĵZ]XnX̀�̀XZ\cbZukX�iX]̂cd�]̂X�vjbX̀�iZh�dXXi�X�mXdaXb]q� mcb�j̀a]]Xb�̀X{[X\]�cf�]̂X�ecb]̀ZY]c̀t�]̂X�vjbX̀�\̂Zkk�f[̀ba\̂�]c�]̂X�ecb]̀ZY]c̀�Z�dX]ZakXd�ZYYc[b]abl�cf�]̂X�Yc\]\�abY[̀̀Xd�uh�]̂X�vjbX̀�ab�faba\̂abl�]̂X��c̀�q}�~yU�UV�� X̂b�]̂X�vjbX̀�]X̀iabZ]X\�]̂X�ecb]̀ZY]�fc̀�cbX�cf�]̂X�̀XZ\cb\�\]Z]Xd�ab�oXY]acb�srq|qst�]̂X�ecb]̀ZY]c̀�\̂Zkk�bc]�uX�Xb]a]kXd�]c�̀XYXanX�f[̀]̂X̀�mZhiXb]�[b]ak�]̂X��c̀��a\�faba\̂Xdq}�~yU�Uy��f�]̂X�[bmZad�uZkZbYX�cf�]̂X�ecb]̀ZY]�o[i�X�YXXd\�Yc\]\�cf�faba\̂abl�]̂X��c̀�t�abYk[dabl�YcimXb\Z]acb�fc̀�]̂X�_̀Ŷa]XY]�\�\X̀naYX\�Zbd�X�mXb\X\�iZdX�bXYX\\Z̀h�]̂X̀Xuht�Zbd�c]̂X̀�dZiZlX\�abY[̀̀Xd�uh�]̂X�vjbX̀�Zbd�bc]�X�m̀X\\kh�jZanXdt�\[Ŷ�X�YX\\�\̂Zkk�uX�mZad�]c�]̂X�ecb]̀ZY]c̀q��f�\[Ŷ�Yc\]\�Zbd�dZiZlX\�X�YXXd�]̂X�[bmZad�uZkZbYXt�]̂X�ecb]̀ZY]c̀�\̂Zkk�mZh�]̂X�daffX̀XbYX�]c�]̂X�vjbX̀q�ẑX�Zic[b]�]c�uX�mZad�]c�]̂X�ecb]̀ZY]c̀�c̀�vjbX̀t�Z\�]̂X�YZ\X�iZh�uXt�\̂Zkk�uX�YX̀]afaXd�uh�]̂X��ba]aZk�wXYa\acb�¡Z�X̀t�[mcb�ZmmkaYZ]acbt�Zbd�]̂a\�cukalZ]acb�fc̀�mZhiXb]�\̂Zkk�\[̀nanX�]X̀iabZ]acb�cf�]̂X�ecb]̀ZY]q}�~yUV�¢��£���������������������������¤�����¥�}�~yUVU~�ẑX�vjbX̀�iZht�ja]̂c[]�YZ[\Xt�c̀dX̀�]̂X�ecb]̀ZY]c̀�ab�j̀a]abl�]c�\[\mXbdt�dXkZh�c̀�ab]X̀̀[m]�]̂X��c̀�t�ab�ĵckX�c̀�ab�mZ̀]�fc̀�\[Ŷ�mX̀acd�cf�]aiX�Z\�]̂X�vjbX̀�iZh�dX]X̀iabXq
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T�UVWXWY�Z[\�]̂_̀abc̀�def�b_g�]̂_̀abc̀�Zhf\�i[bjj�k\�bgleì\g�m̂a�h_ca\bi\i�h_�̀[\�ĉì�b_g�̀hf\�cbei\g�kn�ieio\_iĥ_p�g\jbnp�̂a�h_̀\aaeòĥ_�e_g\a�d\c̀ĥ_�qrstsqs�ugleìf\_̀�̂m�̀[\�]̂_̀abc̀�def�i[bjj�h_cjeg\�oâmh̀s�v̂�bgleìf\_̀�i[bjj�k\�fbg\�̀̂�̀[\�\ẁ\_̀WU����̀[b̀�o\am̂afb_c\�hip�xbip�̂a�x̂ejg�[by\�k\\_p�î�ieio\_g\gp�g\jbn\gp�̂a�h_̀\aaeò\gp�kn�b_̂ [̀\a�cbei\�m̂a�x[hc[�̀[\�]̂_̀abc̀̂a�hi�a\iô_ihkj\z�̂aWY����̀[b̀�b_�\{eh̀bkj\�bgleìf\_̀�hi�fbg\�̂a�g\_h\g�e_g\a�b_̂ [̀\a�oâyhiĥ_�̂m�̀[\�]̂_̀abc̀sT�UVWV�|}~��������������}����}~���~�����}��}��}T�UVWVWU�Z[\��x_\a�fbnp�b̀�b_n�̀hf\p�̀\afh_b̀\�̀[\�]̂_̀abc̀�m̂a�̀[\��x_\a�i�ĉ_y\_h\_c\�b_g�xh̀[̂è�cbei\sT�UVWVWY��ô_�a\c\hò�̂m�_̂ h̀c\�mâf�̀[\��x_\a�̂m�iec[�̀\afh_b̀ĥ_�m̂a�̀[\��x_\a�i�ĉ_y\_h\_c\p�̀[\�]̂_̀abc̀̂a�i[bjj WU����c\bi\�̂o\ab̀ĥ_i�bi�gha\c̀\g�kn�̀[\��x_\a�h_�̀[\�_̂ h̀c\zWY����̀b�\�bc̀ĥ_i�_\c\iibanp�̂a�̀[b̀�̀[\��x_\a�fbn�gha\c̀p�m̂a�̀[\�oầ\c̀ĥ_�b_g�oa\i\ayb̀ĥ_�̂m�̀[\�� â�z�b_gWX����\wc\ò�m̂a�� â��gha\c̀\g�̀̂�k\�o\am̂af\g�oaĥa�̀̂�̀[\�\mm\c̀hy\�gb̀\�̂m�̀\afh_b̀ĥ_�ìb̀\g�h_�̀[\�_̂ h̀c\p�\̀afh_b̀\�bjj�\whìh_��iekĉ_̀abc̀i�b_g�oeac[bi\�̂ag\ai�b_g�\_̀\a�h_̀̂ �_̂�meà[\a�iekĉ_̀abc̀i�b_g�oeac[bi\�̂ag\aisT�UVWVWX��_�cbi\�̂m�iec[�̀\afh_b̀ĥ_�m̂a�̀[\��x_\a�i�ĉ_y\_h\_c\p�̀[\��x_\a�i[bjj�obn�̀[\�]̂_̀abc̀̂a�m̂a�� â��oâo\ajn�\w\cè\gz�ĉìi�h_ceaa\g�kn�a\bî_�̂m�̀[\�̀\afh_b̀ĥ_p�h_cjegh_��ĉìi�b̀̀ahkèbkj\�̀̂�̀\afh_b̀ĥ_�̂m�dekĉ_̀abc̀iz�b_g�̀[\�̀\afh_b̀ĥ_�m\\p�hm�b_np�i\̀�m̂à[�h_�̀[\�u�a\\f\_̀s��|�����U������������������� |��T�U�WU��¡���¢�T�U�WUWU��}��������u�]jbhf�hi�b�g\fb_g�̂a�bii\àĥ_�kn�̂_\�̂m�̀[\�obàh\i�i\\�h_�p�bi�b�fb̀̀\a�̂m�ah�[̀p�obnf\_̀�̂m�f̂ _\np�b�c[b_�\�h_�[̀\�]̂_̀abc̀�Zhf\p�̂a�̂̀[\a�a\jh\m�xh̀[�a\io\c̀�̀̂�̀[\�̀\afi�̂m�̀[\�]̂_̀abc̀s�Z[\�̀\af��£]jbhf£�bjî�h_cjeg\i�̂̀[\a�ghioè\i�b_g�fb̀̀\ai�h_�{e\ìĥ_�k\̀x\\_�̀[\��x_\a�b_g�]̂_̀abc̀̂a�bahih_��̂è�̂m�̂a�a\jb̀h_��̀̂�̀[\�]̂_̀abc̀s�Z[\�a\iô_ihkhjh̀n�̀̂�iekìb_̀hb̀\�]jbhfi�i[bjj�a\ì�xh̀[�̀[\�obàn�fb�h_��̀[\�]jbhfs�Z[hi�d\c̀ĥ_�q¤sqsq�ĝ\i�_̂ �̀a\{eha\�[̀\��x_\a�̀̂�mhj\�b�]jbhf�h_�̂ag\a�̀̂�hfôi\�jh{ehgb̀\g�gbfb�\i�h_�bcĉagb_c\�xh̀[�̀[\�]̂_̀abc̀�¥̂cef\_̀isT�U�WUWY�|��}������¢�����¡���¢Z[\��x_\a�b_g�]̂_̀abc̀̂a�i[bjj�ĉff\_c\�bjj�]jbhfi�b_g�cbei\i�̂m�bc̀ĥ_�b�bh_ì�̀[\�̂̀[\a�b_g�bahih_��̂è�̂m�̂a�a\jb̀\g�̀̂�̀[\�]̂_̀abc̀p�x[\̀[\a�h_�ĉ_̀abc̀p�̀̂àp�ka\bc[�̂m�xbaab_̀n�̂a�̂̀[\axhi\p�h_�bcĉagb_c\�xh̀[�̀[\�a\{eha\f\_̀i�̂m�̀[\�kh_gh_��ghioè\�a\îjèĥ_�f\̀[̂g�i\j\c̀\g�h_�̀[\�u�a\\f\_̀�b_g�xh̀[h_�̀[\�o\aĥg�io\chmh\g�kn�boojhcbkj\�jbxp�kè�h_�b_n�cbi\�_̂ �̀f̂ a\�̀[b_�q¦�n\bai�bm̀\a�̀[\�gb̀\�̂m�dekìb_̀hbj�]̂foj\̀ĥ_�̂m�̀[\�� â�s�Z[\��x_\a�b_g�]̂_̀abc̀̂a�xbhy\�bjj�]jbhfi�b_g�cbei\i�̂m�bc̀ĥ_�_̂ �̀ĉff\_c\g�h_�bcĉagb_c\�xh̀[�̀[hi�d\c̀ĥ_�q¤sqs§sT�U�WUWX������}�����¡���¢T�U�WUWXWU�]jbhfi�kn�\h̀[\a�̀[\��x_\a�̂a�]̂_̀abc̀̂ap�x[\a\�̀[\�ĉ_gh̀ĥ_��hyh_��ahi\�̀̂�̀[\�]jbhf�hi�mhaì�ghiĉy\a\g�oaĥa�̀̂�\wohab̀ĥ_�̂m�̀[\�o\aĥg�m̂a�ĉaa\c̀ĥ_�̂m�̀[\�� â��i\̀�m̂à[�h_�d\c̀ĥ_�q§s§s§p�i[bjj�k\�h_h̀hb̀\g�kn�_̂ h̀c\�̀̂�[̀\�̂̀[\a�obàn�b_g�̀̂�̀[\��_h̀hbj�¥\chiĥ_�̈b�\a�xh̀[�b�ĉon�i\_̀�̀̂�̀[\�uac[h̀\c̀p�hm�̀[\�uac[h̀\c̀�hi�_̂ �̀i\ayh_��bi�[̀\��_h̀hbj�¥\chiĥ_�̈b�\as�]jbhfi�kn�\h̀[\a�obàn�e_g\a�̀[hi�d\c̀ĥ_�q¤sqstsq�i[bjj�k\�h_h̀hb̀\g�xh̀[h_�§q�gbni�bm̀\a�ĉceaa\_c\�̂m�̀[\�\y\_̀��hyh_��ahi\�̀̂�iec[�]jbhf�̂a�xh̀[h_�§q�gbni�bm̀\a�̀[\�cjbhfb_̀�mhaì�a\ĉ�_h©\i�̀[\�ĉ_gh̀ĥ_��hyh_��ahi\�̀̂�̀[\�]jbhfp�x[hc[\y\a�hi�jb̀\asT�U�WUWXWY�]jbhfi�kn�\h̀[\a�̀[\��x_\a�̂a�]̂_̀abc̀̂ap�x[\a\�̀[\�ĉ_gh̀ĥ_��hyh_��ahi\�̀̂�̀[\�]jbhf�hi�mhaì�ghiĉy\a\g�bm̀\a�\wohab̀ĥ_�̂m�̀[\�o\aĥg�m̂a�ĉaa\c̀ĥ_�̂m�̀[\�� â��i\̀�m̂à[�h_�d\c̀ĥ_�q§s§s§p�i[bjj�k\�h_h̀hb̀\g�kn�_̂ h̀c\�̀̂�̀[\�^̀[\a�obàns��_�iec[�\y\_̀p�_̂�g\chiĥ_�kn�̀[\��_h̀hbj�¥\chiĥ_�̈b�\a�hi�a\{eha\gsT�U�WUWV�������ª��«�����~�����}~��~����}T�U�WUWVWU�¬\_gh_��mh_bj�a\îjèĥ_�̂m�b�]jbhfp�\wc\ò�bi�̂̀[\axhi\�b�a\\g�h_�xah̀h_��̂a�bi�oâyhg\g�h_�d\c̀ĥ_�s®�b_g�uàhcj\�qrp�̀[\�]̂_̀abc̀̂a�i[bjj�oâc\\g�ghjh�\_̀jn�xh̀[�o\am̂afb_c\�̂m�̀[\�]̂_̀abc̀�b_g�̀[\��x_\a�i[bjj�ĉ_̀h_e\�̀̂�fb�\�obnf\_̀i�h_�bcĉagb_c\�xh̀[�̀[\�]̂_̀abc̀�¥̂cef\_̀is�
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U�VWXVXYXZ�[\]�̂_̀abcda�efg�c̀h�̂_̀abcda�[ig]�j\ckk�l]�chmfja]h�ì�cdd_bhc̀d]�nia\�a\]�òiaick�p]diji_̀�qcr]bsj�h]diji_̀t�jflm]da�a_�a\]�biu\a�_v�]ia\]b�wcbax�a_�wb_d]]h�ì�cdd_bhc̀d]�nia\�a\ij�ybaidk]�z{|�[\]�ybd\ia]da�nikk�ijjf]�]̂baividca]j�v_b�}cxg]̀a�ì�cdd_bhc̀d]�nia\�a\]�h]diji_̀�_v�a\]�òiaick�p]diji_̀�qcr]b|U�VWXVXW�~���������������������~���ov�a\]�̂_̀abcda_b�nij\]j�a_�gcr]�c�̂kcig�v_b�c̀�ìdb]cj]�ì�a\]�̂_̀abcda�efgt�̀_aid]�cj�wb_�ih]h�ì�e]dai_̀�z{|z|��j\ckk�l]�ui�]̀�l]v_b]�wb_d]]hìu�a_�]�]dfa]�a\]�w_bai_̀�_v�a\]��_br�a\ca�ij�a\]�jflm]da�_v�a\]�̂kcig|�}bi_b�̀_aid]�ij�_̀a�b]�fib]h�v_b�̂kcigj�b]kcaìu�a_�c̀�]g]bu]̀dx�]̀hc̀u]bìu�kiv]�_b�wb_w]bax�cbijìu�f̀h]b�e]dai_̀�z�|�|U�VWXVX��~�������������������������U�VWXVX�XV�ov�a\]�̂_̀abcda_b�nij\]j�a_�gcr]�c�̂kcig�v_b�c̀�ìdb]cj]�ì�a\]�̂_̀abcda�[ig]t�̀_aid]�cj�wb_�ih]h�ì�e]dai_̀�z{|z|��j\ckk�l]�ui�]̀|�[\]�̂_̀abcda_bsj�̂kcig�j\ckk�ìdkfh]�c̀�]jaigca]�_v�d_ja�c̀h�_v�wb_lclk]�]vv]da�_v�h]kcx�_̀�wb_ub]jj�_v�a\]��_br|�ò�a\]�dcj]�_v�c�d_̀aìfìu�h]kcxt�_̀kx�_̀]�̂kcig�ij�̀]d]jjcbx|U�VWXVX�XZ�ov�ch�]bj]�n]ca\]b�d_̀hiai_̀j�cb]�a\]�lcjij�v_b�c�̂kcig�v_b�chhiai_̀ck�aig]t�jfd\�̂kcig�j\ckk�l]�h_dfg]̀a]h�lx�hcac�jfljac̀aicaìu�a\ca�n]ca\]b�d_̀hiai_̀j�n]b]�cl̀_bgck�v_b�a\]�w]bi_h�_v�aig]t�d_fkh�̀_a�\c�]�l]]̀�b]cj_̀clkx�c̀aidiwca]ht�c̀h�\ch�c̀�ch�]bj]�]vv]da�_̀�a\]�jd\]hfk]h�d_̀jabfdai_̀|U�VWXVX������������~����������~��������������������[\]�̂_̀abcda_b�c̀h��ǹ]b�nci�]�̂kcigj�cucìja�]cd\�_a\]b�v_b�d_̀j]�f]̀aick�hcgcu]j�cbijìu�_fa�_v�_b�b]kcaìu�a_�a\ij�̂_̀abcda|�[\ij�gfafck�nci�]b�ìdkfh]jXV����hcgcu]j�ìdfbb]h�lx�a\]��ǹ]b�v_b�b]̀ack�]�w]̀j]jt�v_b�k_jj]j�_v�fj]t�ìd_g]t�wb_viat�vìc̀dìut�lfjì]jj�c̀h�b]wfacai_̀t�c̀h�v_b�k_jj�_v�gc̀cu]g]̀a�_b�]gwk_x]]�wb_hfdai�iax�_b�_v�a\]�j]b�id]j�_v�jfd\�w]bj_̀j��c̀hXZ����hcgcu]j�ìdfbb]h�lx�a\]�̂_̀abcda_b�v_b�wbìdiwck�_vvid]�]�w]̀j]j�ìdkfhìu�a\]�d_gw]̀jcai_̀�_v�w]bj_̀ ]̀k�jacai_̀]h�a\]b]t�v_b�k_jj]j�_v�vìc̀dìut�lfjì]jj�c̀h�b]wfacai_̀t�c̀h�v_b�k_jj�_v�wb_viat�]�d]wa�c̀aidiwca]h�wb_via�cbijìu�hib]dakx�vb_g�a\]��_br|[\ij�gfafck�nci�]b�ij�cwwkidclk]t�nia\_fa�kigiacai_̀t�a_�ckk�d_̀j]�f]̀aick�hcgcu]j�hf]�a_�]ia\]b�wcbaxsj�a]bgìcai_̀�ì�cdd_bhc̀d]�nia\�ybaidk]�z�|��_a\ìu�d_̀acì]h�ì�a\ij�e]dai_̀�z{|z|��j\ckk�l]�h]]g]h�a_�wb]dkfh]�cjj]jjg]̀a�_v�ki�fihca]h�hcgcu]jt�n\]̀�cwwkidclk]t�ì�cdd_bhc̀d]�nia\�a\]�b]�fib]g]̀aj�_v�a\]�̂_̀abcda�p_dfg]̀aj|U�VWXZ� ���������¡�����U�VWXZXV�̂kcigjt�]�dkfhìu�a\_j]�n\]b]�a\]�d_̀hiai_̀�ui�ìu�bij]�a_�a\]�̂kcig�ij�vibja�hijd_�]b]h�cva]b�]�wibcai_̀�_v�a\]�w]bi_h�v_b�d_bb]dai_̀�_v�a\]��_br�j]a�v_ba\�ì�e]dai_̀�z¢|¢|¢�_b�cbijìu�f̀h]b�e]dai_̀j�z�|�t�z�|�t�c̀h�zz|{t�j\ckk�l]�b]v]bb]h�a_�a\]�òiaick�p]diji_̀�qcr]b�v_b�ìiaick�h]diji_̀|�[\]�ybd\ia]da�nikk�j]b�]�cj�a\]�òiaick�p]diji_̀�qcr]bt�f̀k]jj�_a\]bnij]�ìhidca]h�ì�a\]�yub]]g]̀a|�£�d]wa�v_b�a\_j]�̂kcigj�]�dkfh]h�lx�a\ij�e]dai_̀�z{|¢|zt�c̀�ìiaick�h]diji_̀�j\ckk�l]�b]�fib]h�cj�c�d_̀hiai_̀�wb]d]h]̀a�a_�g]hicai_̀�_v�c̀x�̂kcig|�ov�c̀�ìiaick�h]diji_̀�\cj�̀_a�l]]̀�b]̀h]b]h�nia\ì����hcxj�cva]b�a\]�̂kcig�\cj�l]]̀�b]v]bb]h�a_�a\]�òiaick�p]diji_̀�qcr]bt�a\]�wcbax�cjj]baìu�a\]�k̂cig�gcx�h]gc̀h�g]hicai_̀�c̀h�lìhìu�hijwfa]�b]j_kfai_̀�nia\_fa�c�h]diji_̀�\c�ìu�l]]̀�b]̀h]b]h|�¤̀k]jj�a\]�òiaick�p]diji_̀�qcr]b�c̀h�ckk�cvv]da]h�wcbai]j�cub]]t�a\]�òiaick�p]diji_̀�qcr]b�nikk�̀_a�h]dih]�hijwfa]j�l]an]]̀�a\]�_̂̀abcda_b�c̀h�w]bj_̀j�_b�]̀aiai]j�_a\]b�a\c̀�a\]��ǹ]b|U�VWXZXZ�[\]�òiaick�p]diji_̀�qcr]b�nikk�b]�i]n�̂kcigj�c̀h�nia\ì�a]̀�hcxj�_v�a\]�b]d]iwa�_v�c�̂kcig�acr]�_̀]�_b�g_b]�_v�a\]�v_kk_nìu�cdai_̀j¥�¦z§�b]�f]ja�chhiai_̀ck�jfww_baìu�hcac�vb_g�a\]�dkcigc̀a�_b�c�b]jw_̀j]�nia\�jfww_baìu�hcac�vb_g�a\]�_a\]b�wcbaxt�¦¢§�b]m]da�a\]�̂kcig�ì�n\_k]�_b�ì�wcbat�¦�§�cwwb_�]�a\]�̂kcigt�¦�§�jfuu]ja�c�d_gwb_gij]t�_b�¦{§�ch�ij]�a\]�wcbai]j�a\ca�a\]�òiaick�p]diji_̀�qcr]b�ij�f̀clk]�a_�b]j_k�]�a\]�̂kcig�iv�a\]�òiaick�p]diji_̀�qcr]b�kcdrj�jfvvidi]̀a�ìv_bgcai_̀�a_�]�ckfca]�a\]�g]biaj�_v�a\]�̂kcig�_b�iv�a\]�òiaick�p]diji_̀�qcr]b�d_̀dkfh]j�a\cat�ì�a\]�òiaick�p]diji_̀�qcr]bsj�j_k]�hijdb]ai_̀t�ia�n_fkh�l]�ìcwwb_wbica]�v_b�a\]�òiaick�p]diji_̀�qcr]b�a_�b]j_k�]�a\]�k̂cig|U�VWXZẌ�ò�]�ckfcaìu�̂kcigjt�a\]�òiaick�p]diji_̀�qcr]b�gcxt�lfa�j\ckk�̀_a�l]�_lkiuca]h�a_t�d_̀jfka�nia\�_b�j]]r�ìv_bgcai_̀�vb_g�]ia\]b�wcbax�_b�vb_g�w]bj_̀j�nia\�jw]dick�r̀_nk]hu]�_b�]�w]baij]�n\_�gcx�cjjija�a\]�òiaick�p]diji_̀�qcr]b�ì�b]̀h]bìu�c�h]diji_̀|�[\]�òiaick�p]diji_̀�qcr]b�gcx�b]�f]ja�a\]��ǹ]b�a_�cfa\_bi©]�b]a]̀ai_̀�_v�jfd\�w]bj_̀j�ca�a\]��ǹ]bsj�]�w]̀j]|
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SECTION 00 73 00
SUPPLEMENTAL GENERAL CONDITIONS

PART 1  GENERAL
1.01 SUMMARY

A. These Supplementary Conditions amend and supplement the General Conditions of The
Contract For Construction and other provisions Contract Documents as indicated below. 
Provisions that are not so amended or supplemented remain in full force and effect.

B. The terms used in these Supplementary Conditions that are defined in the General Conditions
have the meanings assigned to them in the General Conditions.

1.02 SUBSTANTIAL COMPLETIONS
A. General:

1. Partial Substantial Completions may be issued by building or by floor to allow occupancy
of a building, or units, and to aid in tax credit purposes. This will be indicated at the
pre-construction meeting, if applicable. Partial substantial completions will not establish
the starting date for the Contractor's one year latent defects period.

2. Final Substantial Completion must be issued for the entire project and requires review
and approval by Missouri Housing Devlopment Commission (MHDC). Final Substantial
Completion will establish the starting date for the Contractor's one year latent defects
period for the entire project.

3. The value of incomplete or defective work items listed on the Architect’s Substantial
Completion Punchlist shall be determined and included on the Certificate of Substantial
Completion. This monetary value shall be escrowed until such time as each respective
work item has been completed or corrected to the satisfaction of the Owner, MHDC, and
Architect.

B. Required Documents:
1. Architect's Punchlist Inspection Report.
2. Certificate of Occupancy.
3. Completed AIA Document G704 - Certificate of Substantial Completion.

C. Scheduling:
1. Scheduling for punchlist inspections and pay request meetings shall coincide to the fullest

extent possible for best use of time for all parties involved. The schedule should be
followed as presented at the pre-construction meeting. However, in the event the
schedule must change, such changes shall be made known and coordinated by the
Contractor and Architect with MHDC.

1.03 RETAINAGE:
A. General:

1. Retainage withheld from payments owed to the Contractor during construction shall be in
accordance with the construction contract provisions.

2. Where MHDC interim financing is provided, and construction retainage is in the amount
of 10%, said retainage may be reduced to 5% (with prior approval) once construction for
the entire project reaches 90% completion.  This reduction in retainage cannot occur as a
result of completion of construction phases, individual building completion, or completion
of individual floors of buildings.  This reduction in retainage requires prior consent of
MHDC, and such consent can only be given if there are no major outstanding issues or no
pending Change Orders.

1.04 CHANGE ORDERS:
A. General:

1. Change Orders to the construction contract shall be addressed as construction
progresses, rather than being saved until the end of the project.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 00 00
GENERAL REQUIREMENTS

PART 1 - GENERAL REQUIREMENTS - CONTRACT
1.01 SCOPE OF WORK

A. The work included under these Contract Documents consists of furnishing all items, materials,
operations, or methods listed, indicated, or scheduled on the Drawings and/or in these
Specifications, including all labor, materials, equipment, transportation, temporary facilities,
services, and incidentals, necessary and required for the construction and completion of the
project named on the title in accordance with the Contract Documents.

1.02 CONTRACT DOCUMENTS
A. Contract Specifications:  The General Requirements shall apply to every division of these

specifications.  All specification instructions are directed to the Contractor and the inclusion of
any work by mention, note, or itemizations, however brief, implies the Contractor shall provide
same, unless specifically directed otherwise.  Where a specific Contractor is named, said
contractor shall be responsible for and provide work so designated.  In specifying an item by
manufacturer’s name and/or catalog number, such items shall be provided complete with all
the standard devices and accessories as indicated in the latest edition of the manufacturer’s
catalog or brochure published at date of invitation to submit proposals, unless specifically
stated otherwise.

B. Contract Drawings:  The Contract Drawings, or Plans, on which the Proposal and Contract are
based, are listed on the cover sheet of the Plans.
1. In accordance with AIA Document A201 “General Conditions Of The Contract For

Construction”, shop drawing submittals provided for review, form no part of the Contract
Documents, being for the use of the Contractor, subcontractors, and/or suppliers and
manufacturers only.

1.03 GENERAL CONDITIONS
A. AIA Document A201 “General Conditions Of The Contract For Construction”, 2017 edition,

hereafter referred to as the “AIA General Conditions”, is hereby made a part of the
Specifications.  Contractor shall consult this document and become thoroughly familiar with its
contents before submitting his proposal.
1. Amendments to the AIA General Conditions:  The AIA General Conditions are hereby

supplemented and amended. Where any article is amended, deleted, or superseded
hereby, unaltered provisions of such article shall remain in effect.

2. Article 1 - Contract Documents:  Supplement Article 1.1, Definitions, as follows:
a. When a word, such as “approved”, “proper”, “satisfactory”, “equal” and “as directed”

is used, it implies such reference is to the Architect’s specified review and directions.
b. "Provide” means furnish and install.

3. Article 3 - Contractor:  Supplement Subparagraph 3.5.1, as follows:
a. Contractor warrants to Owner and Architect that on receipt of notice from either of

them, within the period of one (1) year following date of Substantial Completion, that
for defects in materials and/or workmanship which have appeared in the work, the
Contractor will promptly correct such defects to the state of condition originally
required by the Contract Documents at Contractor’s expense.

4. Article 6 - Separate Contracts:  Supplement Paragraph 6.2 Mutual Responsibility of
Contractors, as follows:
a. Contractor shall assume general coordination and direction of the Project.  Each

subcontractor shall cooperate with other subcontractors on the work and install his
work in sequence to facilitate and not delay the installation of such other
subcontractors.  The Architect is not the coordinator, nor the expediter of the work of
the various contracts.

1.04 SPECIAL PROVISIONS
A. Insurance:

1. Contractor shall purchase and maintain insurances required by AIA General Conditions,
Paragraph 11.1 in the following minimum amounts:
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a. Comprehensive General Liability $1,000,000.00 each person and $1,000,000.00
each occurrence.

b. Property Damage, $1,000,000.00 each occurrence, $1,000,000.00 aggregate.
c. Comprehensive Automobile Liability, $1,000,000.00 each person, $1,000,000.00

each occurrence, including Property Damage of $1,000,000.00 each occurrence.
2. Contractor shall require subcontractors to provide and maintain same insurance with

same minimum limits.
3. Property Insurance (Builder’s Risk) required under AIA General Conditions, Subparagraph

11.4.1, shall be purchased and maintained by the Contractor for the full insurable value of
the entire work.

B. Housing and Urban Development (HUD) Section 3 Requirements:
C. Locations, Lines, and Levels:

1. The Owner shall furnish evidence of the locations of property lines, restrictions and a
permanent benchmark. Contractor shall establish location of building on property and
establish and maintain all other grades, line, levels and bench marks; check and compare
all drawings, verifying grades, lines, levels and dimensions indicated thereon, and report
all inconsistencies to the Architect and receive his instructions before commencing work.

2. The Contractor shall provide and maintain well-built batter boards at corners and
establish and safeguard bench marks in at least two widely separated places and, as work
progresses, establish bench marks at each building level and establish exact locations on
partitions on rough floors as a guide to trades.

D. Building Permit:
1. The Contractor shall be responsible for obtaining and payment for a Building Permit.
2. The Contractor and/or his subcontractors shall be responsible for obtaining and paying for

individual Plumbing, Electrical, Mechanical, and any other such permits and/or licenses
as required by the local authorities.

E. Contractor shall be responsible for verifying measurements at the building before ordering
material or doing work. No extra compensation will be allowed for difference between actual
dimensions and measurements indicated on the drawings. Any differences found shall be
submitted to the Architect and Owner for consideration before proceeding with the work.

F. Special Inspections:  The Contractor, his subcontractors, and material suppliers shall comply
with construction and fabrication provisions and allow all required inspections in accordance
with the “Special Inspections” section of the prevailing Building Code(s).

G. Regulated Substances and Materials:  No portion of the Construction Documents call for or
require the use of the following regulated substances and Contractor shall not use products
containing these regulated substances.:
1. Asbestos in any form.
2. Urea-formaldahyde foam insulation.
3. Any other chemical, material or substance the proposed or actual use of which is

prohibited by local, State, or Federal regulation or law.
1.05 SPECIAL CONSTRUCTION REQUIREMENTS

A. The Contractor shall, by site visit prior to bid, determine the extent and nature of work involved
in this project based on a visual inspection.

B. All reasonable attempts have been made to cover the scope of work involved. Should the
Contractor discover during the course of construction, repairs, etc., that other conditions exist
which might require extra work, he shall immediately call this to the attention of the Architect. 
Once the Architect, Owner, and Contractor are in agreement on the extent and nature of said
extra work, the General Contractor shall within fourteen (14) calendar days provide an
estimated cost for extra work. Once extra cost has been reviewed and accepted by Owner and
Architect a Change Order shall be processed and signed by all parties.  Extra cost work done
by the Contractor without following the aforementioned procedure or without providing the
Owner with anticipated costs prior, will result in no payment for said work.

C. The Contractor shall at all times during the course of construction, and/or repair work protect
all existing furnishings, finishes, construction, etc., which are to remain or have been delivered
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on site. Contractor shall be liable for losses for damage to items of that nature and shall repair
to previous original condition or replace as situation dictates.

D. All fees for disposal are to be paid for by the Contractor. The site shall remain clean at all
times from construction and demolition debris.

E. The Contractor shall fill and level with topsoil all areas of site rutted or cut up during the course
of the Contract, then sod or seed as per the Contract Documents.

F. Existing sidewalks, street curbs, inlets, or other site improvements damaged during the course
of the contract, but which previously were scheduled to remain, shall be replaced as
necessary.

PART 2 - GENERAL REQUIREMENTS OF WORK
2.01 DRAWINGS

A. Do not scale Mechanical and Electrical Drawings for dimensions.  Accurately lay-out such work
from dimensions indicated on Contract Drawings. Consult Architect for interpretations
concerning discrepancies or locations of equipment.

B. Consult all Drawings for miscellaneous items of each trade and provide same as indicated for
a complete installation in accordance with manufacturer's product specifications.

2.02  SUBMITTALS
A. Submittals shall illustrate principal component parts, methods of assembly, mechanical and

electrical connections, accessories and relationship to the building components. They shall
consist of Product data, material data sheets, samples, and/or shop drawings required for the
Architect's review that the correct products, assemblies, and quantities will be installed.

B. All Submittals shall be reviewed and approved – by stamp and/or signature - by the Contractor
prior to submission to the Architect. Submittals received by the Architect and not first approved
by the Contractor will be returned without review or processing.

C. Items generally requiring Submittals include, but are not limited to:
1. Concrete Mix design, materials, and accessories.
2. Masonry units, mortar materials, and accessories.
3. Fabricated metal items, hangers, ledges, and shapes.
4. Rough Carpentry; grade sustantiation for dimension lumber, and fasteners.
5. Shop-Fabricated Wood Trusses for roof or floor.
6. Finish Carpentry; trim profiles.
7. Ornamental Simulated Woodwork.
8. Thermal Protection.
9. Weather Barriers
10. Roofing Materials and accessories.
11. Siding and Soffit Materials.
12. Firestopping.
13. Joint Protection.
14. Wood Doors.
15. Windows.
16. Finish Hardware.
17. Gypsum Board.
18. Resilient Flooring and accessories.
19. Paints, Stains, and Coatings.
20. Signage.
21. Toilet and Bathroom Accessories.
22. Fire Protection Specialties.
23. Postal Specialties.
24. Closet and Storage Shelving.
25. Residential Appliances.
26. Playground Equipment
27. Window Treatments.
28. Residential Cabinets and Countertops.
29. Plumbing Equipment, Fixtures, and accessories.
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30. HVAC Systems and accessories.
31. Electrical Systems, equipment, and fixtures.
32. Life Safety Systems.
33. Termite Control.
34. Site Furnishings.

2.03 SELECTION AND REVIEW OF MATERIALS
A. Where materials or equipment require the review of the Architect, secure such review before

procurement.
B. Where colors and/or patterns are to be selected by Architect and/or the Owner, request such

selection in ample time for procurement.
C. The aesthetic values of every material and installation, such as shape, proportion, texture,

finish and color, will be an important consideration to the Owner and/or Architect, and
decisions concerning same shall be final.

2.04 CONTRACTOR'S MEANS AND METHODS
A. The Architect shall not be responsible for, nor have control over, nor charge of construction

means, procedures, methods, techniques, or for safety programs or precautions in conjunction
with the project construction. The Contractor shall be solely responsible for these under the
Construction Contract.

B. The Architect shall not be responsible for the Contractor's failure to carry out work in
accordance with the Contract Documents. The Architect shall not have control over, nor in any
way be responsible for, the Contractor's scheduling, or acts, or omissions of the Contractor, 
subcontractors, or their agents or employees, or of any other persons performing portions of
the work.

C. The Contractor shall initiate, maintain, and supervise all safety precautions and programs in
conjunction with the performance of the Contract, and shall be responsible for same.

D. The Contractor shall comply with all applicable laws, ordinances, rules, regulations and lawful
orders of public authorities dealing with safety of persons or property or their protection from
damage, injury, or loss. The Contractor shall also give notices in accordance with the
foregoing.

E. The Contractor shall construct and maintain temporary drainage and pump as necessary to
keep site and excavations free from water, remove ice and snow as necessary for safety and
proper execution of his work, provide cover and protection for his work from inclement weather
and brace all construction to prevent damage from wind.

F. Keep covered all materials, cavities and holes subject to damage by falling materials or
deposits of water, snow or ice.

G. Hot and Cold Weather protocols, where applicable or dictated by manufacturer's instructions,
shall be adhered to.

H. Transport, handle, store, and erect materials in a manner to keep them free from damage.
I. Support no runways, ramps, or construction equipment on, or transport over, any surface or

assembly subject to displacement, disfigurement, or other damage.
J. Protect work in place that requires job-finishing, until such finishing has been completed.
K. Protect work previously placed by suitable coverings during installation of subsequent work. 

Clean off any foreign materials accidentally deposited on finish surfaces and, where such
would stain, corrode or otherwise disfigure, clean immediately with material that will not
damage finished work.

L. Where finished floors in place are subject to ongoing construction damage, cover traffic areas
with suitable protective coverings until project acceptance.

2.05 TEMPORARY EQUIPMENT
A. Contractor shall provide temporary hoists, ladders, scaffolding, shoring, bracing, runways,

walks, ramps, and other equipment or construction, required for proper progress of his work
and remove same at completion of work.



4236 / Cottages at Generation Village 01 00 00 - 5 GENERAL REQUIREMENTS

2.06 APPROPRIATE MATERIALS AND INSTALLATION
A. Prior to submitting proposal, Contractor, his subcontractors, and material suppliers shall review

the Contract Documents and, should any material and/or its installation be indicated or
specified in a manner not approved by the material manufacturer, notify the Architect and
receive his instructions. Failing to do so, Contractor shall provide other equivalent materials
suitable for the installation as selected by the Architect, or if not discovered until after
installation, Contractor shall replace materials with such other equivalent, suitable and selected
materials, and in either event, at no added cost to Owner.

B. All materials shall be new unless otherwise specifically covered by the Contract Documents or
approved by the Owner.

C. Materials or products specified by name of manufacturer, brand or trade name, and/or catalog
reference in the Contract Documents, shall be deemed to establish standards of quality and
style, and not to be proprietary in nature. Any article or material, which will adequately perform
the duties imposed by the general design, will be considered equal, providing it is of equal
substance and function.

D. If Contractor proposes construction methods other than those shown or specified, complete
drawings and engineering notes shall accompany the request. Contractor shall follow the
Submittal process as outlined, for review by the Architect, Architect's consultants, and/or
Owner's consultants.

2.07 RECEIPT AND STORAGE OF MATERIALS
A. On receipt of materials check for in-transit damage promptly, should it be necessary to replace

any damaged materials prior to installation.
B. Deliver materials and equipment to project site in manufacturer’s original packaging. Keep

labels intact until final cleaning. Where items are to be job-assembled, label, tag, mark or
otherwise properly identify each assembled component part until incorporated in the work.

C. Store materials in a manner to prevent deterioration, staining, soiling and intrusion of foreign
materials. Provide waterproof, well-ventilated enclosures for materials subject to deterioration
by dampness.  Adequately protect those materials subject to damage by freezing and frost.

2.08 CLOSING-IN WORK
A. Contractor shall notify his subcontractors, Owner and all contractors and subcontractors under

separate contract to the Owner, when he is ready for them to install their portions of the work
and see that they comply within a reasonable period of time. Do not enclose nor cover any
piping, wiring, ducts, equipment, or other items until proper tests and inspections have been
made by Authorities having Jurisdiction, or observed by the Architect.

2.09 WARRANTIES
A. Prior to being eligible for final payment, Contractor shall deliver to Architect, all Manufacturer’s

and special warranties specified in the Contract Documents for materials, equipment, and
installations.  These shall be compiled in a book and must include the name, address and
phone number of the installation subcontractor, the name, address and phone number of the
supplier and the printed warranty on at each model of each of the following items:
1. Water Heaters.
2. Heating and Air Conditioning systems.
3. Appliances; including, but not limited to: range, range hood, refrigerator, microwave, and

washers and dryers.
4. Siding and Soffit materials.
5. Gutters and Downspouts.
6. Roofing system.

B. The Contractor shall provide a one (1) year warranty (Guarantee) from the date of Final
Completion and acceptance by the Owner, during which time he shall make needed repairs
and replacements of defective workmanship or materials, or correction of non-conforming work
as outlined in paragraph 12.2.2 of the Contract General Conditions.
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2.10 TEMPORARY FACILITIES
A. Field Office:  Contractor shall erect and maintain in good condition during progress of work a

weatherproof field office building (adequate size trailer also acceptable) for use of General
Contractor and Architect’s Representative.  Provide such building with heat, electric light,
telephone and lockable door.

B. Toilet Facilities:  Contractor shall provide temporary, exterior, completely closed latrine. 
Provide necessary supplies and keep clean at all times.

C. Electrical Service:  Contractor shall arrange and pay for temporary metering electrical service
to his Field Office and Project Site sufficient for his needs throughout the construction process.
Use of electrical service in buildings is not permitted, unless previously agreed to by the
Owner. Provide lights and electrical extensions to locations necessary for proper and safe
operations and permit other contractors to use and remove the same at his own expense. The
General Contractor shall pay for all temporary electrical service consumed from start of project
though Final Closeout.

D. Water:  Contractor may use water from existing hose bibbs or extend lines therefrom at their
own expense. Contractor shall pay for and provide a temporary water meter at the connection
and shall pay for all water consumed. Contractor is fully responsible for monitoring all water
consumption to prevent “wasteful” use and to prevent connection/use from other connection
locations.

E. Heat:  Contractor shall provide auxiliary heat necessary to prevent damage from dampness
and cold and to provide proper climate conditions as necessary to prohibit damage to installed
materials.  Contractor shall pay for all fuels (i.e., propane, LP, Natural gas, etc.) and/or
electrical service consumed for heating until building is completed.

F. Telephone:  Contractor shall provide temporary telephone for use by all trades and by
Architect. Contractor shall pay for all local calls, but shall be reimbursed for long-distance calls
by those making same.

PART 3 - PROJECT CLOSE OUT
3.01 GENERAL

A. Owner may place and install equipment during the progress of the building or occupy portions
finished before the entire completion of the work. Such occupancy will not in any way evidence
completion or acceptance of any part of the work.

B. Record Drawings:  Maintain a complete set of blue/black-line prints of Contract Drawings,
Specifications, and shop drawings for record mark-up purposes throughout the Contract Time. 
Mark-up drawings and specifications during course of the work to show changes and actual
installation conditions, sufficient to form a complete record for Owner’s purposes. Give
particular attention to work which will be concealed and difficult to measure and record at a
later date, and work which may require servicing or replacement during life of project.  Require
entities marking prints to sign and date each mark-up. Bind prints into manageable sets, with
durable paper covers, appropriately labeled.

C. Maintenance Manuals:  Provide 3-ring vinyl-covered binders containing required maintenance
manuals, properly identified and indexed. Include operating and maintenance instructions, 
expanded to cover emergencies, spare parts, warranties, inspection procedures, diagrams,
safety, security, and similar appropriate data for each system or equipment item.

3.02 ENERGY AUDIT TESTING
3.03 INSPECTION - PREREQUISITES

A. Comply with the General Conditions and complete the following before requesting Architect’s
inspection of the work, or designated portion thereof, for substantial completion.

B. Submit executed warranties, workmanship bonds, maintenance agreements, inspection   
certificates, and similar required documentation for specific units of work, enabling Owner’s
un-restricted occupancy and use.

C. Submit record documentation, maintenance manuals, tools, spare parts, keys, and similar
operational items.
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D. Operator Instructions:  Require each Installer of systems requiring continued operation/
maintenance by Owner’s maintenance personnel, to provide on-location instruction to Owner’s
personnel, sufficient to ensure safe, secure, efficient, non-failing utilization and operation of
systems.

E. Final Cleaning:  At closeout time, clean or re-clean entire work to normal level for “first class”
maintenance/cleaning of building projects of a similar nature.  Remove non-permanent
protection and labels, polish glass, clean exposed finishes, touch-up minor finish damage,
clean or replace filters of mechanical systems, remove debris and broom-clean non-occupied
spaces, sanitize plumbing/food service facilities, clean light fixtures and replace
burned-out/dimmed lamps, sweep and wash paved areas, police yards and grounds, and
perform similar cleanup operations needed to produce a “clean” condition as judged by
Architect.

3.04 INSPECTION PROCEDURES
A. Upon receipt of Contractor’s request, Architect will either proceed with inspection or advise

Contractor of prerequisites not fulfilled.
B. Following initial inspection, Architect will either prepare a Certificate of Substantial Completion,

or advise Contractor of work which must be performed prior to issuance of said certificate; and
repeat inspection when requested and assured that work has been substantially completed. 
Results of completed initial inspection will form initial “punch-list” for final acceptance.

C. Re-inspection Procedure:  Upon receipt of Contractor’s notice that work has been completed,
including punch-list items resulting from earlier inspections, and excepting incomplete items
delayed because of acceptable circumstances, Architect will re-inspect work. Upon completion
of re-inspection, Architect will either recommend final acceptance and final payment, or advise
Contractor of work not completed or obligations not fulfilled as required for final acceptance. If
necessary, procedure will be repeated.

END OF SECTION
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SECTION 01 00 10
GEOTECHNICAL REPORT

DOCUMENTS
1.01 APPLICABLE TO THIS CONTRACT, AND ATTACHED FOLLOWING THIS PAGE IS:

GEOTECHNICAL REPORT
Professional Service Industries, Inc

56 Pages
04/ 15/ 2022
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Intertek-PSI 
2828 S. 44th Street 
Kansas City, Kansas 66106 
 

Tel +1 913 310 1600 
Fax +1 913 310 1601 
intertek.com/building 

 
April 15, 2022 
 
Mr. Keith Moore 
Carlson Consulting Engineers 
7068 Ledgestone Commons 
Bartlett, Tennessee 38133 
 
Re: Geotechnical Engineering Services Report 

Cottages at Generation Village 
Buck Road near Megan Lane 
Willard, Missouri 
PSI Project Number: 03382353 

 
Dear Mr. Moore: 
 
Thank you for choosing Professional Service Industries, Inc. (PSI), an Intertek company, as your 
consultant for Cottages at Generation Village on Buck Road near Megan Lane in Willard, Missouri. Per 
your authorization, PSI has completed a geotechnical engineering study for the referenced project.  
 
Should there be questions pertaining to this report, please contact our office at (913) 310-1600. PSI 
would be pleased to continue providing geotechnical services throughout the implementation of the 
project, and we look forward to working with you and your organization on this and future projects. 
 

Respectfully submitted,  
Professional Service Industries, Inc. 

 

  

 
Darrin Wilson Seth D. Scheilz, PE 
Project Manager 
Geotechnical Services 

Department Manager  
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PROJECT INFORMATION 
 
Project Authorization 

The following table summarizes, in chronological order, the Project Authorization History for the services 
performed and represented in this report by Professional Service Industries, Inc. (PSI). 
 

PROJECT TITLE: COTTAGES AT GENERATIONS VILLAGE 
Document and Reference Number Date Requested/Provided By 
Request for Proposal  2/14/22 Mr. Keith Moore of Carlson Consulting Enigineers 
PSI Proposal Number: 0338366233  2/16/22 Darrin Wilson and Mr. Kelly Rotert of PSI 
Notice to Proceed  2/17/22 Mr. Nathan Cox of PSI 

 
Project Description 

The proposed project consists of the design and construction of a senior housing complex on an 
approximately 11-acre site. The complex will include four 6-unit 2-bedroom buildings, four 4-unit 2-bedroom 
buildings, four 4-bedroom single family homes, eight 3-bedroom single family homes, and a community 
building. 
 
The following table lists the material and information provided for this project: 
 

DESCRIPTION OF MATERIAL PROVIDER/SOURCE DATED 
Generations - CSP 1 - Site Plan Carlson Consulting 

Engineers 
4/16/2021 

 
The following table lists the structural loads and site features that are required for or are the design basis for 
the conclusions of this report: 
 

STRUCTURAL LOAD/PROPERTY REQUIREMENT/REPORT BASIS 

                      BUILDING R* B* 
Maximum Column Loads 40 kips  X 
Maximum Wall Loads 2 kips per lineal foot  X 
Finish Floor Elevation and Type Shallow Foundations and Slab on 

Grade 
 X 

Maximum Floor Loads  150 psf  X 
Settlement Tolerances 1 inch total, ¾ inch Differential  X 

                   PAVEMENTS   
Pavement 18-kip ESAL (cycle & duration) Light Duty- 30,000 ESAL  

Heavy Duty – 60,000 ESAL;  
with a life expectancy of 20 years 

 X 

                      GRADING   
Planned Grade Variations at Site ±10 feet      X 

 *“R” = Requirement indicates specific design information was supplied. 
*“B” = Report Basis indicates specific design information was not supplied; therefore, this report is based on this parameter. 
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The following image of the site plan was provided to PSI for the preparation of this project: 
 

 
Figure 1. Preliminary Site Plan 

 
The geotechnical recommendations presented in this report are based on the available project information, 
building locations, and the subsurface materials described in this report. If the noted information is incorrect, 
please inform PSI in writing so that we may amend the recommendations presented in this report if appropriate 
and if desired by the client. PSI will not be responsible for the implementation of its recommendations when it is 
not notified of changes in the project. 
 
Purpose and Scope of Services 

The purpose of this study was to explore the subsurface conditions within the site to evaluate and provide 
recommendations for site preparation and grading and for design of foundation and pavement section systems 
for the proposed construction. PSI’s contracted scope of services included drilling twelve (12) soil test borings at 
the site, select laboratory testing, and preparation of this geotechnical report. This report briefly outlines the 
testing procedures, presents available project information, describes the site and subsurface conditions, and 
presents recommendations regarding the following: 
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• General site development and subgrade preparation recommendations; 
• Estimated potential soil movements associated with shrinking and swelling soils and methods to reduce 

these movements to acceptable levels; 
• Recommendations for site excavation, fill compaction, and the use of on-site and imported fill material 

under pavements and the structures; 
• Recommendations for building pad preparation for ground supported slabs or shallow foundations 

having a maximum movement potential, due to settlement, of 1-inch;  
• Seismic design site classification per the International Building Code (2015);   
• Recommendations for the design of flexible asphaltic and rigid concrete pavement systems for the 

proposed parking and drive areas. 
 
The scope of services did not include an environmental assessment for determining the presence or absence of 
wetlands, or hazardous or toxic materials in the soil, bedrock, surface water, groundwater, or air on, below, or 
around this site. Any statements in this report or on the boring logs regarding odors, colors, and unusual or 
suspicious items or conditions are strictly for informational purposes. PSI’s scope also did not provide any service 
to investigate or detect the presence of moisture, mold or other biological contaminants in or around any 
structure, or any service that was designed or intended to prevent or lower the risk of the occurrence or the 
amplification of the same. Client should be aware that mold is ubiquitous to the environment with mold 
amplification occurring when building materials are impacted by moisture. 

 
 

SITE AND SUBSURFACE CONDITIONS 
 
Site Location and Description 

The approximate 11½-acre site for the proposed Cottages at Generations Village project is located on Buck Road 
near Megan Lane in Willard, Missouri. The property is bordered by Hughes Road to the north, Becky Street to the 
south, Fox River Lane to the east, and Megan Lane to the west. At the time of drilling, the site was covered with 
grass and brush and some piles of construction debris or fill were visible. The site had no visual difference in 
elevation. The site latitude and longitude are approximately 37.2831° and -93.4038°, respectively. The following is 
an aerial image from 2019 and generally illustrates the site conditions at the time of drilling: 
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Figure 2. Aerial Site Photo – March 2019 
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Site History (Timeline) 

 
Based on historical images obtained from Google EarthTM , the site has been general undeveloped or used for 
agricultural purposes going back to at least March 1997. The site has remained generally unchanged since that 
time until present day, although the historical images do show piles of fill materials or construction debris 
stockpiled on the site at different times over the years from the development of adjacent areas.  
 

 
Figure 3. Historical Aerial Site Photo – March 1997 
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Geology  

According to the Missouri Department of Natural Resources - 1981 Geology of the Willard 7 1/2’ quadrangle, 
map, the bedrock of the subject area belongs to the Burlington-Keokuk Limestone formation, which consists 
primarily of limestone and chert deposits.  
 

 
Figure 4. Missouri Department of Natural Resources - 1981 Geology of the Willard 7 1/2’ quadrangle 

 
 
Exploration Procedures and Subsurface Conditions 

The soil borings were performed with an ATV-mounted rotary head drill rig and were advanced using 3¼-inch 
inside diameter hollow-stem augers. Representative samples were obtained employing split-spoon and thin-wall 
tube sampling procedures in general accordance with ASTM procedures. The laboratory testing program was 
conducted in general accordance with applicable ASTM specifications. The results of these tests are to be found 
on the accompanying boring logs located in the Appendix. 
 
Subsurface Conditions 

The site subsurface conditions were explored with twelve (12) soil test borings. Nine (9) of these borings were 
drilled within the proposed building area and three (3) borings were drilled within parking and drive areas. 
Building boring depths ranged from 3 feet to 23 feet and pavement borings were drilled to depths ranged from 
2½ feet to 10 feet. 
 
The boring locations and depths were suggested by PSI and reviewed with the client prior to drilling. PSI 
personnel staked the borings in the field using a hand-held GPS device.  
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An organic layer was encountered at the surface of the borings. In general, the thickness of the organic layer 
ranged from 3 inches to 6 inches. The soils encountered at the twelve (12) borings beneath the organic layer 
primarily included undocumented fill materials and fine-grained soils overlying weathered rock materials that 
extended to the terminal depths of the borings. Based on results of Atterberg limits and visual classification, 
the soils were classified as high plasticity clay (CH) in accordance with the Unified Soil Classification System 
(USCS). The standard penetration N-values and unconfined compressive strength testing within these fine-
grained soils generally indicate consistencies of medium to very hard; however, soils with a soft consistency 
were encountered at depths of 18½ to 20 feet in Boring B-4. Overall, the moisture contents of the fine-
grained soils varied from 4 to 57 percent. The moisture contents of the fine-grained soils in the upper 5 feet 
ranged from 4 to 48 percent with an average value of 26 percent. 
 
The following table briefly summarizes the range of results from the field and laboratory testing programs. Please 
refer to the attached boring logs and laboratory data sheets for more specific information: 
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Fill – High plasticity 
clay 

0-6  6-31 7-35 - - 58 24 

High plasticity clay 1½-23   3-22 19-57 74-101 0.7-0.8 65-75 24 

Cherty high plasticity 
clay 

2-4 21 - - - - - 

Weathered Chert 1½-10  39-SSR 4-52 - - - - 
 
Auger refusal materials were encountered within all of the borings at depths ranging from about 2½ feet at boring 
B-9 and B-12 to 23 feet at boring B-4. Auger refusal is a designation applied to materials that cannot be further 
penetrated by the power auger with ordinary effort and is normally indicative of a very hard or very dense 
material, such as boulders or gravel lenses or the upper surface of bedrock. In addition to the refusal materials, 
weathered rock layers were encountered above the refusal materials. Rock coring was beyond the scope of this 
exploration; therefore, the character and continuity of the refusal materials could not be determined.  
 
Split spoon refusal materials were encountered within the borings. Split spoon refusal materials are defined as 
materials that cannot be penetrated with a standard split spoon using ordinary effort (greater than 50 blows per 6 
inches). These materials were encountered in borings B-2, B-7, B-8, B-9, and B-12 at depths ranging from 2 to 9 
feet.  
 
The above subsurface description is of a generalized nature to highlight the major subsurface stratification 
features and material characteristics. The boring logs included in the Appendix should be reviewed for specific 
information at individual boring locations. These records include soil/rock descriptions, stratifications, penetration 
resistances, and locations of the samples and laboratory test data. The stratifications shown on the boring logs 
represent the conditions only at the actual boring locations. Variations may occur and should be expected 
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between boring locations. The stratifications represent the approximate boundary between subsurface materials 
and the actual transition may be gradual. Water level information obtained during field operations is also shown 
on these boring logs. The samples that were not altered by laboratory testing will be retained for sixty (60) days 
from the date of this report and then will be discarded. 
 
Water Level Measurements 

Free groundwater was observed in boring B-4 and was measured between depths of 10 feet and 17 feet. 
Although free water was not encountered in the other borings at this time, water can be present within the 
depths explored during other times of the year depending upon climatic and rainfall conditions. Additionally, 
discontinuous zones of perched water may exist within the overburden materials and/or at the contact with 
bedrock. The water level measurements presented in this report are the levels that were measured at the time of 
PSI’s field activities. 
 
 

GEOTECHNICAL EVALUATION 
 
Geotechnical Discussion 

There are six (6) primary geotechnical characteristics at this site, which will affect the selection and performance 
of the foundations for this structure and the development of the site. The following summarizes those concerns:  
 
1. The shear strength and compressibility of the upper soils will control the behavior of the proposed structure. 
2. Existing undocumented fill materials of variable consistency were encountered within the project area. 
3. High plasticity “fat” clays were encountered in the exploration that could require remediation. 
4. Shallow rock was encountered in the building area that could be difficult to excavate for general grading, 

footings and utility trenches. 
5. Dissimilar bearing materials will likely be encountered at the footing subgrade elevations. 
6. Relatively wet and moisture sensitive soils were encountered in the upper parts of the borings and 

equipment mobility difficulty may be anticipated. 
 
Shear Strength and Compressibility of Soil 

The primary geotechnical property controlling the bearing capacity and compressibility of the soils bearing the 
applied loads is the shear strength of the clay soil. Based on 2 feet of cut or fill and a shallow foundation 
bearing at a depth of 3 feet below exterior or adjacent grades, the applied foundation load on a shallow 
foundation up to 4 feet wide will be distributed through the 8 to 12 feet of soil generally beneath the footing. 
PSI believes the shear strength of the soils in this zone ranges from 700 psf to 3,000 psf. PSI anticipates that 
an engineered fill placed as recommend in this report would have a minimum shear strength of 1,800 psf. This 
shear strength is considered “undrained” or a “total stress” parameter and will be used in conjunction with 
other physical and geometric parameters to calculate an allowable bearing capacity.  
  
The soil in the influence area of the floor slab and footings is relatively compressible. This soil will control the 
allowable bearing pressure settlement, and earthquake site class of the proposed structure. The recommended 
bearing pressures presented in this report are based on the settlement tolerances provided. 
 
Existing Undocumented Fill 

The presence of undocumented fill across the site introduces a construction risk due to the potential for 
excessive and/or non-uniform settlement. Fill is defined as follows: 
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Fill; Man placed soil is called fill, and the process of placing it is termed filling. One of the most common 
problems of earth construction is the wide variability of the source soil, termed borrow. An essential part of 
the geotechnical engineering report is to provide guidance for the placement of fill from a borrow source in a 
manner that achieves the design parameters for the project being constructed. Fill is further classified by the 
placement process. The following lists various terms applied to fill placement practices: 

 
a. Uncontrolled Fill; fill material that consists of soil and/or non-soil materials that has been 

placed in a manner that does not produce consistent density, uniform moisture content at 
time of placement, and in general materials of durable physical characteristics is termed an 
uncontrolled fill. 
 

b. Undocumented Fill; fill material composed of soil that has not been observed by a 
geotechnical engineer or qualified technician under the direction of a geotechnical engineer 
during the actual fill placement process with physical measurements of lift thickness, dry 
density, moisture content at time of placement, location of tests and fill soils placed, and the 
methodology of placement with types of placement equipment is termed undocumented fill. 

 
c. Engineered Fill; fill material that is placed to have specific shear strength, permeability, 

consolidation, or other physical parameter(s) specific to the end use of the man placed soil 
material. Applications include, but are not limited to, retaining wall backfill, pond and landfill 
liners, embankments, dams, and bridge abutments. 

Since the proposed structures are lightly loaded, the owner may elect to accomplish select site improvement and 
accept this risk in exchange for the potential cost savings of not removing the fill. If the risk is acceptable, it should 
be possible to use shallow footing foundations for support of the proposed structural loads. 
 
To reduce the settlement risk, PSI recommends that the foundations extend through the fill to natural material. 
Alternatively, the foundation excavations can be made to natural soil and structural fill be placed to footing grade. 
 
The site is underlain by up to six (6) feet of undocumented fill which introduces a construction risk and precludes 
typical site development and construction. Although it may be possible to utilize conventional spread footing 
foundations after completing the recommended grading and foundation preparation, the owner must accept a 
risk that excessive and/or non-uniform settlement may occur. 
 
Risk of undocumented fill settlement can be reduced if the existing undocumented fill is substantially removed 
and replaced with a controlled compacted low plasticity fill. However, an excavation to remove the existing 
undocumented fill will increase construction costs. 
 
In order to reduce the potential of larger than normal settlement of floor slabs and to provide uniform 
support for slabs-on-grade, PSI recommends that, at a minimum, the upper two (2) feet of fill be removed, 
conditioned, and recompacted or replaced with properly placed and compacted low plasticity structural fill 
within the proposed building or structural footprint limits. 
 
Although soft undocumented fill soils were not encountered in the upper 10 feet of the soil profile at the 
boring locations, this does not eliminate the possibility that soft or loose pockets or layers are present 
between and/or beyond the borings. 
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If the owner is willing to accept the risk by utilizing the undocumented fill, the new construction can be supported 
on shallow foundations and the site can be prepared as described herein. PSI can provide recommendations for 
an extensive excavation if requested. However, evaluation for a deep foundation could only be provided if deeper 
borings are authorized to allow proper evaluation. 
 
PSI has presented these recommendations with the understanding that the owner is willing to accept an elevated 
risk of building settlement and utilize the existing undocumented fill by supporting the structure on a shallow 
spread footing foundation. PSI recommends a typical approach to site development and construction and 
provides a minimum level of fill mitigation. This includes typical observations of the excavated foundation areas 
and reworking of shallow, visually unsuitable fill soil. 
 
The presence of undocumented fill introduces a construction risk due to the potential for excessive and/or 
non-uniform settlement. To reduce the settlement risk, PSI recommends that the foundations extend through 
the fill to natural material or bear on new compacted and documented structural fill soils bearing on native 
soils.  
 
High Plasticity Clay 

High plasticity "fat" clays are present in the project area that may expand and shrink thereby impacting the 
proposed construction. Where these soils are within about two feet of lightly loaded structural features or slabs 
and 1 foot of pavements, remediation is recommended or class “C” fly ash, portland cement or lime-treatment 
of the high plastic clays can be performed. Class “C” fly ash, portland cement or lime-treatment of the high 
plastic clay would reduce the plasticity index, improve workability, promote drying, and reduce shrink/swell 
potential. Lightly loaded structures are defined as having normal operating loads of less than 2 kips per linear foot 
for walls and 50 kips for columns. Fat clays have the potential for volume change with changes in the soil moisture 
content. In severe cases, movement and distress to footings and foundation walls can occur, although a severe 
case is not obviously apparent at this site. Remedial measures are recommended in select areas of the site to 
reduce the shrink/swell potential. Grading the subgrade to drain and not trap water below the slabs and 
pavements is recommended to further reduce the potential of distress from these soils. 
 
Shallow rock is also expected to be encountered (within 3 feet of the possible finish floor elevation). In this 
scenario, trapped water or possibly even flowing water could be present between the rock surface and clay 
interface and could cause significant changes in the moisture content depending climate/seasonal changes. This 
would increase the risk for potential shrink and swell to occur. In areas where bedrock is within 5 feet of finish 
floor, PSI recommends the lower 8 inches of the recommended 24 inches of remediation be completed by 
treating the on-site fat clay soils with class “C” flyash and then following with the placement of 16 inches of 
well-graded stone with fines, similar to MODOT type 5 on top of the treated soils. Class “C” flyash or lime-
treatment of the high plastic clay would reduce the plasticity index, improve workability, promote drying, and 
reduce shrink/swell potential. A second option would be to place 24 inches of granular materials below the 
floor slab and forgo the treatment process. The increased stone layer will further reduce the shrink/swell 
potential by providing increased drainage beneath the floor slab, which should reduce the potential for rapid 
moisture content changes from occurring to the subgrade soils beneath the building.  
 
In either case PSI recommends that the drainage layer including a French drain system that is connected to the 
perimeter footings drains and connected to the planned storm drainage system. This will prevent water form 
pooling beneath the building and allow drainage to occur more quickly. 
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Shallow Rock 

Weathered rock consisting of chert was encountered within the upper 5 feet in borings B-1, B-7, B-8, B-9 and B-
12. Auger refusal was encountered at approximately 2½ to 3 feet in depth in borings B-1, B-7, B-8, B-9 and B-12. 
Some of the weathered chert may be difficult to excavate, especially in footing and utility trenches. Excavation 
machinery equipped with rock chippers may be required in some locations. In addition, intact ledges or boulders 
of sound and hard rock may be encountered within the weathered chert layers that could increase the excavation 
difficulty.  
 
Moisture Sensitive Soils 

The presence of potentially moisture sensitive shallow soils will increase the difficulty of site grading. PSI has been 
involved with projects in this region where these soils can undergo a loss of stability during wetter portions of the 
year. PSI anticipates that the soils at their current moisture levels will become easily disturbed if subjected to 
conventional rubber tire or narrow track-type equipment resulting in a loss of strength and characteristic 
"pumping". Soils that become disturbed would need to be excavated and replaced; however, this remedial 
excavation may expose progressively wetter soils with depth, thus compounding the condition. Thus, a normal 
approach to subgrade preparation may not be possible. In the event these conditions are observed, PSI 
recommends that the following remediation procedures be considered to further stabilize wet/soft areas if 
typical surface moisture conditioning/disking/recompacting methods are not affective.  
 

1. Track in 3 to 5-inch minus well-graded crushed limestone or similar material into the failing areas to 
attempt to bridge the soft zones. These materials should be placed in loose lifts of no more than 10 
inches and tracked in with a loaded rubber tire truck or beat in with a backhoe bucket. Once the areas 
are stabilized onsite soils then be placed to the recommended low volume change material subgrade 
elevation for pavements. If for some reason areas do not stabilize with 1 to 2 lifts of stone, a layer of 
grid or fabric may need to be incorporated into those areas at that time, followed by additional lifts of 
stone consisting of ¾ inch minus materials (MoDot Type 5).  

 
2. A second option would be to place geo grid similar to Tensar BX1100 and then place new granular fill 

similar to ¾-inch minus material in compacted lifts. The grid should extend at least 10 feet past the 
perimeter of the failing areas and should be overlapped according to the manufacturer’s 
requirements. If the area does not stabilize by the second lift of ¾ inch minus material an additional 
layer of grid should then be placed and the process should be repeated until it is stabilized.  
 

PSI recommends a test section be performed to verify the selected remediation method. 
 

Dissimilar Bearing Materials 
Footings for the building should bear on similar materials. PSI anticipates both high plasticity clay and weathered 
chert at the finished floor elevation and footing depth. However, the high plasticity clay bearing material may be 
relatively wet and weak in comparison to the weathered chert. PSI recommends that footing excavations that 
encounter relatively hard rock or soft soils be over-excavated and backfilled with a low plasticity fill material to a 
depth of approximately one (1) foot. The footings will then bear on similar material, which reduces the potential 
of relative differential settlement. 
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Soil Compaction 

Since the surface soils at the site predominantly consist of high moisture content clay soils and high plasticity 
clays, it may become difficult to achieve the desired compaction of the soils due to high current moisture 
contents. After stripping activities the surface soils may also not pass a proof roll in their high moisture 
content state. The soils may need to be scarified and dried to a moisture content that will facilitate 
compaction in accordance with the structural fill requirements of this report. If scarifying, drying and 
recompacting of the soils does not stabilize the soils, removing and replacement with new structural fill or 
treating the soils with class “C” fly ash, portland cement or lime-treatment of the clay soils may need to be 
performed. 
 

GEOTECHNICAL RECOMMENDATIONS 
 
The following geotechnical related recommendations have been developed on the basis of the subsurface 
conditions encountered and PSI’s understanding of the proposed development. Should changes in the project 
criteria occur, a review must be made by PSI to determine if modifications to our recommendations will be 
required. 
 
Site Preparation 

PSI recommends that topsoil, vegetation, roots, soft, organic, frozen, or unsuitable soils in the construction areas 
be stripped from the site and either wasted or stockpiled for later use in non-structural areas. In the event that 
roots/rootlets are observed within the existing soils, it would be acceptable for the soils to consist of 5 percent by 
volume of root/rootlets to be left in place of roots that are ¼ inch or less in diameter. Larger roots or tree root 
bulbs should be removed and replaced with new structural fill as recommended below. Depth of the organic layer 
in our borings ranged from approximately 3 to 6 inches. It is typical for the organic layer thickness to vary from 
these values. A representative of the geotechnical engineer should evaluate and document the required depth of 
removal at the time of construction. 
 
After stripping to the proposed subgrade level, as required, the building and parking/drive areas should be proof-
rolled with a loaded tandem axle dump truck or similar heavy rubber tired vehicle (typically with an axle load 
greater than nine (9) tons). Soils that are observed to rut or deflect excessively (typically greater than one (1) inch) 
under the moving load should be undercut and replaced with properly compacted low plasticity fill material. The 
proof-rolling and undercutting activities should be witnessed by a representative of the geotechnical engineer 
and should be performed during a period of dry weather. Care should be taken during construction activities not 
to allow excessive drying or wetting of exposed soils. The subgrade soils should be scarified and compacted to at 
least 95% of the materials’ standard Proctor maximum dry density, in general accordance with ASTM procedures, 
to a depth of at least twelve (12) inches below the surface. New fill for building structures, asphalt, and concrete 
should not be placed on frozen ground. 
 
High plasticity fat clays should be removed where they are present within a depth of two (2) feet beneath 
proposed slabs or lightly loaded structural features. This material should be replaced with a low plasticity 
compacted soil, a dense positively-drained graded crushed stone or class “C” fly ash, portland cement or lime-
treatment of the high plastic clays can be performed. Class “C” flyash or lime-treatment of the high plastic clay 
would reduce the plasticity index, improve workability, promote drying, and reduce shrink/swell potential. A 
representative of PSI’s geotechnical engineer should observe the subgrade soils, perform plasticity index tests, 
and estimate the approximate extent of the exposed fat clays. If it is desirable to modify the fat clays with a 
commercially available class “C” fly ash, portland cement or lime product, PSI recommends that actual application 
amounts be set by conducting a laboratory class “C” fly ash, portland cement or lime series test. However, for 
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preliminary purposes, the amount of class “C” fly ash will likely range from 10 to 15 percent by weight. There are 
many variables including water and soils chemistry and the variable nature of class “C” fly ash. Therefore, a 
laboratory test is recommended. The geotechnical engineer’s representative should observe the remediation 
procedures for compliance with the project plans and specifications. 
 
Moisture content changes, typically either higher than 3% above the plastic limit or lower than the plastic limit, in 
the highly plastic soils should not be permitted during or after construction. Increases in moisture content can 
cause swelling of the high plasticity soils during construction and increase shrinkage potentials due to drying after 
construction. If the exposed fat clays become inundated or desiccated, PSI recommends they be removed prior to 
new fill placement. Ideally, excavation should be performed during a period of dry weather. 
 
After subgrade preparation and observation have been completed, fill placement required to establish grade may 
begin. Low-plasticity structural fill materials placed beneath the lightly loaded structural features or slabs should 
be free of organic or other deleterious materials and have a maximum particle size of less than three (3) inches. 
Low-plasticity soils are defined as having a liquid limit less than forty-five (45) and plasticity index less than 
twenty-five (25). The on-site high plasticity fat clay soils may be utilized as fill material to within two (2) feet below 
the final subgrade for lightly loaded structures and building slabs. If high plasticity fat clays are utilized as fill, they 
should have a liquid limit no greater than seventy-five (75) and a plasticity index no greater than forty-five (45). A 
representative of PSI should be on-site to observe, test, and document the placement of the fill. If the fill is too 
dry, water should be uniformly applied and thoroughly mixed into the soil by disking or scarifying. Close moisture 
content control will be required to achieve the recommended degree of compaction. It should be noted that high 
plasticity clays are typically more difficult to compact and achieve the optimum moisture content during the 
placement of fill. 
 
Fill should be placed in maximum loose lifts of eight (8) inches and compacted to at least 95% of the materials’ 
standard Proctor maximum dry density, and within a range of the optimum moisture content as designated in the 
table below, as determined in general accordance with ASTM procedures. Each lift of compacted-engineered fill 
should be tested and documented by a representative of the geotechnical engineer prior to placement of 
subsequent lifts. The edges of compacted fill should extend a minimum of five (5) feet beyond the building 
footprint, or a distance equal to the depth of fill beneath the footings, whichever is greater. The measurement 
should be taken from the outside edge of the footing to the toe of the excavation prior to sloping. 
 
The fill placed should be tested and documented by a geotechnical technician and directed by a geotechnical 
engineer to evaluate the placement of fill material. It should be noted that the geotechnical engineer of 
record can only certify the testing that is performed and the work observed by that engineer or staff in direct 
report to that engineer. The fill should be evaluated in accordance with the following table: 
 

MATERIAL TESTED PROCTOR 
TYPE 

MIN % DRY 
DENSITY 

PLACEMENT 
MOISTURE 
CONTENT 

RANGE 

FREQUENCY OF 
TESTING *1 

Structural Lean Clay Fill* (Cohesive) Standard 95% -1 to +3 % 1 per 2,500 ft2 of 
fill placed / lift 

Structural Fat Clay Fill* (Cohesive) Standard 95% 0 to +3% 1 per 2,500 ft2 of 
fill placed / lift 

Structural Fill (Granular)* Standard 95% -2 to +2 % 1 per 2,500 ft2 of 
fill placed / lift 

Random Fill (non-load bearing) Standard 90% -3 to +3 % 1 per 6,000 ft2 of 
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fill placed / lift 
Utility Trench Backfill Standard 95% -1 to +2 % 1 per 150 lineal 

foot / lift 
*Structural Fill is defined as fill beneath or supporting any improvements on site such as foundation, slabs, pavements, etc. 
*1 Minimum 3 per lift. 
 
The test frequency for the laboratory reference should be one laboratory Proctor or Relative Density test for 
each material used on the site. If the borrow or source of fill material changes, a new reference 
moisture/density test should be performed.  
 
Tested fill materials that do not achieve either the required dry density or moisture content range shall be 
recorded, the location noted, and reported to the Contractor and Owner. A re-test of that area should be 
performed after the Contractor performs remedial measures. 
 
High Plasticity Clay Considerations 

Due to the presence of high plasticity clays, consideration should be given to measures that can reduce the 
long term shrink/swell potential of the clay soils. High plasticity clays expand or shrink by absorbing or losing 
moisture; therefore, reducing the moisture content variation of a soil will reduce its volume change. Although 
it is not possible to prevent soil moisture changes, a number of steps may be taken to aid in the reduction of 
subsoil moisture content variations. These steps are intended to help reduce the shrink/swell potential, not 
eliminate it. Some of these measures are: 
 
1. During construction, a positive drainage scheme should be implemented and maintained to prevent 
ponding of water on subgrades. 
 
2. The building subgrade should not be allowed to dry out; backfill should proceed as soon as possible to 
minimize changes in the natural moisture regime. 
 
3. Permanent positive drainage should be maintained around the building through a roof/gutter system 
connected to drainage piping or discharging upon paved surfaces, thereby transmitting water away from the 
foundation perimeter. In addition, site grading should provide rapid drainage of surface water away from 
foundation areas. 
 
4. Utility trenches should be backfilled with low plasticity clays or lean concrete to reduce the potential of the 
trenches to act as aqueducts transmitting water beneath the structures due to excess surface water 
infiltration. 
 
5. Shrubbery, flower beds and sprinkler systems surrounding the structures should be eliminated or at least 
limited, and should be designed so that the bedding soils drain away from the building areas. The planters 
should have impermeable bases with weep holes discharging into drainage pipes or onto paved surfaces. 
 
6. Trees and/or large bushes should not be planted adjacent to the structures. 
 
7. Since plumbing and other water leaks can cause excessive heaving of high plasticity soils, every effort 
should be made to maintain the plumbing in good working order and prevent or minimize water leaks and 
discharges. It is recommended that all water supply lines and waste water lines be tested for leaks prior to 
backfilling the utility trenches. 
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Foundation Recommendations  

The planned construction can be supported on conventional spread-type footing foundations bearing on either 
competent naturally deposited soils, compacted-engineered fill or the existing fill (providing the owner is willing 
to accept the risk). PSI recommends a minimum dimension of 24 inches for square footings and 18 inches for 
continuous footings to reduce the possibility of a local bearing capacity failure. 

Footings for the structure should bear on similar materials. PSI anticipates both clay and chert/limestone will be 
encountered depending on final design elevations. However, the clay bearing material will be relatively wet and 
weak in comparison to the chert/limestone. PSI recommends that footing excavations be extended to where all 
foundations are supported on one type of bearing material. If the final design elevations do not allow for this 
option and footings are to bear on a combination of chert/limestone and clay then the relatively hard rock should 
be over-excavated and backfilled with a low plasticity material to a depth of approximately one (1) foot. The 
footings will then bear on similar material, which reduces the potential of relative differential settlement. Spread 
footings for columns and continuous footings for bearing walls can be designed for the following allowable soil 
bearing pressures: 
 
 
 
 
 
 
 
 
 
If undocumented fill soils are encountered and elected to be left in placed after stripping and excavating to 
the proposed subgrade level, the foundation bearing surface should be proof compacted with a hydraulic 
vibratory compactor plate that exerts at least 16,000 pounds of impulse force at 2,100 cycles per minute on a 
plate no larger than 29 inches by 32 inches. If the ground becomes unstable or compresses more than 1 inch, 
the foundation soils shall be over excavated and replaced until either the subgrade passes the proof 
compaction or a thickness of 2 times the minimum base width of the foundation below the foundation is 
replaced with documented structural fill. It should be noted that there will be some elevated potential for 
higher settlements with this approach oppose to traditional proof-rolling methods. Proof compaction should 
be observed and documented by the engineer of record or their direct representative during the foundation 
preparation work. 
 
If documentation can not be provided for the fill soils that will be required to re-establish grades during the 
demolition efforts of the existing structure, that fill will be required to be removed and replaced with 
documented structural fill within the building area and up to five feet outside the building perimeter. PSI strongly 
recommends that a representative of the geotechnical firm be onsite during the placement of fill soil during 
demolition.  
 
Footing Excavations and Backfilling  

It is recommended that PSI personnel evaluate the soils conditions at and below footing grade at the time the 
excavations are performed. If unsuitable materials (such as, soft to medium stiff cohesive soils, loose granular 
soils that cannot be densified, or debris/organic laden fill materials) are encountered below the design 
bottom of footing elevation, the footing excavations should be extended deeper to reach adequate bearing 

 
Allowable bearing Pressure (psf) 

Bearing Surface Column Footings Continuous Footings 
Lean and Fat Clay 2,200 1,900 
Chert/Limestone 10,000 10,000 
Engineered Fill 3,000 2,500 
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soils or an overexcavation and backfill procedure could be performed with lean clay, lean concrete or 
compacted granular fill to the design bearing elevation. If lean concrete (minimum f’c = 1500 psi) is used, the 
excavation should be widened at least 6 inches from all edges of the design footing width. For the 
overexcavation and either lean clay or granular backfill options, we recommend the excavation extend 
laterally at least 8 inches beyond all edges of the footing for each 12 inches of additional excavation required 
below foundation design elevation. The overexcavation should then be backfilled up to design elevation. 
Common practice in the area is to use coarse crushed stone backfill placed in lifts of 9 inches or less in loose 
thickness and compacted to a degree that sufficient interlocking of the aggregate has occurred. A capping 
layer (minimum 6 inches thick) consisting of well-graded granular material is recommended to fill voids in the 
surface of the coarse stone and provide a level surface for concrete placement. The capping materials should 
be compacted to at least 95 percent of the material’s maximum dry density per ASTM D698.  
 
Exterior footings and footings in unheated areas should be located at a depth of thirty-six (36) inches or deeper 
below the final exterior grade to provide adequate frost protection. If the building is to be constructed during the 
winter months or if footings will likely be subjected to freezing temperatures after foundation construction, then 
the footings should be protected from freezing. PSI recommends that interior footings be a minimum depth of 
eighteen (18) inches below the finished floor elevation. Footings bearing on competent rock can be located at 
nominal depths compatible with architectural and structural considerations. 
 
The foundation excavations should be observed and documented by a representative of PSI prior to steel or 
concrete placement to assess that the foundation materials are consistent with the materials discussed in this 
report, and therefore are capable of supporting the design loads. Soft or loose soil zones encountered at the 
bottom of the footing excavations should be removed to the level of competent naturally deposited soils or 
properly compacted structural fill as directed by the geotechnical engineer. Cavities formed as a result of 
excavation of soft or loose soil zones should be backfilled with lean concrete or dense graded compacted crushed 
stone. 
 
After opening, footing excavations should be observed and concrete placed as quickly as possible to avoid 
exposure of the footing bottoms to wetting and drying. Surface run-off water should be drained away from the 
excavations and not be allowed to pond. If possible, the foundation concrete should be placed during the same 
day the excavation is made. If it is required that footing excavations be left open for more than one day, they 
should be protected to reduce evaporation or entry of moisture. 
 
Settlement estimates are difficult to determine when fill of an unknown origin and composition are left in place. 
There is the possibility that soft and/or compressible soil zones may exist which can cause excessive total and/or 
differential settlement. The recommendations presented in this report were prepared to balance excessive cost 
associated with removal of the existing fill with reasonable associated risk. This risk can only be eliminated 
through complete fill removal and replacement with a properly compacted structural fill. 
 
Be advised that as a part of the foundation selection process, there is a cost/benefit evaluation. Although PSI is 
recommending a specific foundation type, we have not accomplished the cost/benefit evaluation. 
 
Earthquake and Seismic Design Consideration 

The 2015 International Building Code (IBC) requires that a site class be determined for the calculation of 
earthquake design forces in structures. The site class designation is a function of soil type (i.e., depth of soil and 
strata types). Based on PSI’s borings and experience in this area, Site Class “C” is recommended. The USGS-NEHRP 
probabilistic ground motion values interpolated between the nearest four grid points from latitude 37.2829° and 
longitude -93.4040° are as follows: 
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Period 
(Seconds) 

2% Probability 
of Event in 50 

Years (%g) 

Site 
Coefficients 

Max. Spectral 
Acceleration 
Parameters 

Design Spectral Acceleration 
Parameters 

0.2 (Ss) 0.183 Fa = 1.2 Sms = 0.219 SDs= 0.146 T0= 0.155 

1.0 (S1) 0.100 Fv = 1.7 Sm1 = 0.170 SD1= 0.113 Ts= 0.774 
 Sms = FaSs SDs = ⅔*Sms T0= 0.2*SD1/SDs 
 Sm1 = FvS1 SD1 = ⅔*Sm1 Ts= SD1/SDs 

The Site Coefficients, Fa and Fv were interpolated for IBC 2015 Tables 1613.3.3(1) and 1613.3.3(2) as a function of 
the site classifications and the mapped spectral response acceleration at the short (Ss) and 1-second (S1) periods. 
 
Based on the Spectral Acceleration values for this site, structures with a Risk Category of I, II, and III (Table 1604.5) 
could be designed as a Seismic Design Category B as defined in Tables 1613.3.5(1) and 1613.3.5(2). Structures 
with a Risk Category IV could be designed as a Seismic Design Category C. The Risk Category is based on the 
nature of the occupancy of the structure and is typically determined by the design team (Architect/Structural 
Engineer) or building official. The determination of the Risk Category is beyond PSI’s scope of service. 
 
According to IBC 2015, Section 1803.5.11 requires that sites with a Seismic Design Categories C through F be 
evaluated for slope instabilities, liquefaction, surface rupture due to faulting or lateral spreading and estimates on 
the differential settlement. A detailed study of these effects was beyond PSI’s scope of services. However, the 
following table presents a qualitative assessment of these issues considering the site class, the subsurface soil 
properties, the groundwater elevation, and probabilistic ground motions: 
 
 

HAZARD RELATIVE RISK COMMENTS 
Slope Stability Low The site is relatively flat and does not/will not incorporate 

significant cut or fill slopes  
Liquefaction Low The soil within the upper 23 feet of the subsurface profile is 

a relatively dense and/or cohesive soil 
Settlements Low Based on the cohesive nature of the soils, the excess pore 

pressures generated by a seismic event should not induce a 
significant settlement 

Surface Rupture Low The site is not underlain by a mapped Holocene-aged fault  

 
Floor Slab Recommendations 

The floor slab can be grade supported on a minimum of twenty-four (24) inches of properly compacted low 
plasticity structural fill. Alternatively, class “C” fly ash, portland cement or lime-treatment of the high plastic 
clay can be accomplished to reduce the plasticity index, improve workability, promote drying, and reduce 
shrink/swell potential. Proof-rolling, as discussed earlier in this report, should be accomplished to identify soft or 
unstable soils that should be removed from the floor slab area prior to fill placement and/or floor slab 
construction. These soils should be replaced with properly compacted structural fill as described earlier in this 
report. Fat clays and undocumented fill materials below floor slabs should be remediated, as discussed earlier. In 
rock cut areas, the floor slab should be underlain by one foot of compacted fill. 
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PSI recommends that a minimum four (4) inch thick free-draining granular mat be placed beneath the floor slab to 
enhance drainage. This 4-inch mat can be included in the 24 inches of remediation recommended in the areas of 
undocumented fill and fat clay. The soil surface shall be graded to drain away from the building without low spots 
that can trap water prior to placing the granular drainage layer. Polyethylene sheeting should be placed to act as a 
vapor retarder where the floor will be in contact with moisture sensitive equipment or products such as tile, 
wood, carpet, etc., as directed by the design professional. The decision to locate the vapor retarder in direct 
contact with the slab or beneath the layer of granular fill should be made by the design professional after 
considering the moisture sensitivity of subsequent floor finishes, anticipated project conditions, and the potential 
effects of slab curling and cracking. The floor slabs should have an adequate number of joints to reduce cracking 
resulting from differential movement and shrinkage.  
 
For subgrade prepared as recommended and properly compacted fill, a modulus of subgrade reaction, k value, of 
140 pounds per square inch/inch may be used in the grade slab design based on correlation to values typically 
resulting from a 1 ft. x 1 ft. plate load test. However, depending on how the slab load is applied, the value will 
have to be geometrically modified. Where slab loading is distributed over more than a 1 foot by 1 foot area, the 
value k should be adjusted for larger areas using the following expression for cohesive and cohesionless soil: 
 

 Modulus of Subgrade Reaction, ks = (
B
k ) for cohesive soil and 

   ks = k (
B

B
2

1+ )2 for cohesionless soil      

     
 Where:  ks = coefficient of vertical subgrade reaction for loaded area, 
  k = coefficient of vertical subgrade reaction for 1 square foot area, and 
  B = effective width of area loaded, in feet 
 
The precautions listed below should be followed for construction of slab-on-grade pads. These details will not 
reduce the amount of movement, but are intended to reduce potential damage should some settlement of the 
supporting subgrade take place. Some increase in moisture content is inevitable as a result of development and 
associated landscaping. However, extreme moisture content increases can be largely controlled by proper and 
responsible site drainage, building maintenance and irrigation practices. 
 
• Cracking of slab-on-grade concrete is normal and should be expected. Cracking can occur not only as a result 

of heaving or compression of the supporting soil and/or bedrock material, but also as a result of concrete 
curing stresses. The occurrence of concrete shrinkage crack , and problems associated with concrete curing 
may be reduced and/or controlled by limiting the slump of the concrete, proper concrete placement, 
finishing, and curing, and by the placement of crack control joints at frequent intervals, particularly where re-
entrant slab corners occur. The American Concrete Institute (ACI) recommends a maximum panel size (in 
feet) equal to approximately three times the thickness of the slab (in inches) in both directions. For example, 
joints are recommended at a maximum spacing of twelve (12) feet based on having a four-inch slab. PSI also 
recommends that the slab be independent of the foundation walls. Using fiber reinforcement in the concrete 
can also control shrinkage cracking. 

• Areas supporting slabs should be properly moisture conditioned and compacted. Backfill in all interior and 
exterior water and sewer line trenches should be carefully compacted to reduce the shear stress in the 
concrete extending over these areas. 

Exterior slabs should be isolated from the building. These slabs should be reinforced to function as independent 
units. Movement of these slabs should not be transmitted to the building foundation or superstructure. 
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Utilities Trenching 

Excavation for utility trenches shall be performed in accordance with OSHA regulations as stated in 29 CFR 
Part 1926. It should be noted that utility trench excavations have the potential to degrade the properties of the 
adjacent fill materials. Utility trench walls that are allowed to move laterally can lead to reduced bearing capacity 
and increased settlement of adjacent structural elements and overlying slabs. 
 
Backfill for utility trenches is as important as the original subgrade preparation or structural fill placed to support 
either a foundation or slab. Therefore, it is imperative that the backfill for utility trenches be placed to meet the 
project specifications for the structural fill of this project. PSI recommends that flowable fill or lean mix concrete 
be utilized for utility trench backfill. If on-site soils are placed as trench backfill, the backfill for the utility trenches 
should be placed in four (4) to six (6) inch loose lifts and compacted to a minimum of 95% of the maximum dry 
density achieved by the standard Proctor test. The backfill soil should be moisture conditioned to be within 2% of 
the optimum moisture content as determined by the standard Proctor test. Up to four (4) inches of bedding 
material placed directly under the pipes or conduits placed in the utility trench can be compacted to the 90% 
compaction criteria with respect to the standard Proctor. Compaction testing should be performed for every 200 
cubic yards of backfill place or each lift within 200 linear feet of trench, which ever is less. Backfill of utility 
trenches should not be performed with water standing in the trench. If granular material is used for the backfill of 
the utility trench, the granular material should have a gradation that will filter protect the backfill material from 
the adjacent soils. If this gradation is not available, a geosynthetic non-woven filter fabric should be used to 
reduce the potential for the migration of fines into the backfill material. Granular backfill material shall be 
compacted to meet the above compaction criteria. The clean granular backfill material should be compacted to 
achieve a relative density greater than 75% or as specified by the geotechnical engineer for the specific material 
used. 
 
Siltation Control 

The soils at the site are generally fine-grained in nature and are susceptible to erosion. Appropriate erosion 
control measures such as proper site contouring during general grading and siltation fences should be used during 
construction so that eroded materials remain onsite. Depending on the length of time the subgrade is exposed 
and the amount of siltation which occurs, it may be necessary to periodically remove materials collected by the 
silt fences. 
 

Pavement Recommendations 

PSI’s scope of services did not include extensive sampling and CBR testing of existing subgrade or potential 
sources of imported fill for the specific purpose of detailed pavement analysis. Instead, this report is based on 
pavement-related design parameters that are considered to be typical for the area soils types. 
 
Pavement sections can be grade supported on a minimum of twelve (12) inches of properly compacted low 
plasticity structural fill. Class “C” fly ash, portland cement or lime-treatment of the on-site high plastic clays can 
also be performed. The crushed stone base can be included in the 12 inches of remediation recommended in 
the areas of undocumented fill and fat clay. Proof-rolling, as discussed earlier in this report, should be 
accomplished to identify soft or unstable soils that should be removed from the pavement area prior to fill 
placement and/or pavement construction. These soils should be replaced with properly compacted structural fill 
as described earlier in this report.  
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Pavement sections were evaluated using Pavement Assessment Software (PAS), which is based on the 1993 
AASHTO Design equations, a reliability of 80%, an annual growth rate of 2%, and a 20 year equivalent 18-kip 
single axle load (ESAL) of 30,000 for light duty pavements and 60,000 for heavy duty pavements. Flexible 
Pavements were evaluated based on an initial serviceability of 4.2 and a terminal service of 2.0. Rigid 
Pavements were evaluated based on an initial serviceability of 4.5, a terminal service of 2.0, an unreinforced 
concrete mix with a 28-day modulus of rupture of 650 pounds per square inch (psi) (approximately 4,000 psi 
compressive strength), are to be edge supported, and dowel and mesh reinforced. 
 
In large areas of pavement, or where pavements are subject to significant traffic, a more detailed analysis of the 
subgrade and traffic conditions should be made. The results of such a study will provide information necessary to 
design an economical and serviceable pavement. 
 
The recommended thicknesses presented below are considered typical and minimum for the calculated 
parameters. The client, the owner, and the project principals should be aware that thinner pavement sections 
might result in increased maintenance costs and lower than anticipated pavement life. The pavement subgrade 
should be prepared as discussed below. 
 
The PSI recommendation is based on the subgrade soils being prepared to achieve a minimum CBR of three (3). 
On this basis, it is possible to use a locally typical "standard" pavement section consisting of the following: 
 

*Pavement materials should conform to local and state guidelines, if applicable. 
 
Asphalt Pavement 

The granular base course should be built at least two (2) feet wider than the pavement on each side to support 
the tracks of the slipform paver. This extra width is structurally beneficial for wheel loads applied at the pavement 
edge. The asphalt base course should be compacted to a minimum of 95% Marshall density according to ASTM 
D1559. 
 
Asphaltic surface mixture should have a minimum stability of 1,800 pounds and the surface course should be 
compacted to a minimum of 97% Marshall density according to ASTM D1559. Asphalt mixes should comply with 
APWA or MODOT specifications. 
 
Asphaltic concrete mix designs and Marshall characteristics should be reviewed to determine if they are 
consistent with the recommendations given in this report. 
 
Portland Cement Concrete Pavement 

Because the pavement at this site will be subjected to freeze-thaw cycles, PSI recommends that an air 
entrainment admixture be added to the concrete mix to achieve air content in the range of 5% to 7% to provide 
freeze-thaw durability in the concrete. PSI recommends that a portland cement concrete with a 28-day specified 

RECOMMENDED THICKNESSES (INCHES) 
PAVEMENT MATERIALS * 30,000 EASLS 60,000 EASLS 
Asphaltic Surface Course 1½ 1½ 
Asphaltic Binder Course 2 3½ 

Crushed stone (3/4-inch minus) 6 6 
Or 

Portland Cement Concrete 4 5 
Crushed stone (3/4-inch minus) 4 4 
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compressive strength of 4,000 psi should be used. A mixture with a maximum slump of four (4) inches is 
acceptable. If a water reducing admixture is specified, the slump can be higher. It is recommended that 
admixtures be submitted to the owner in advance of use in the concrete. 
 
Pavement for any dumpster areas or areas subject to consistent heavy loads should be constructed of Portland 
cement concrete with load transfer devices installed where construction joints are required. A thickened edge is 
recommended on the outside of slabs subjected to wheel loads. This thickened edge usually takes the form of an 
integral curb. Fill material should be compacted behind the curb or the edge of the outside slabs should be 
thickened. The following are recommended to enhance the quality of the pavement. 
 

• Moisten subgrade just prior to placement of concrete. 
• Cure fresh concrete with a liquid membrane-forming curing compound. 
• Keep automobile traffic off the slab for three (3) days and truck traffic off the slab for seven (7) days, 

unless tests are made to determine that the concrete has gained adequate strength (i.e., usually 70% of 
design strength). 

 
Pavement Subgrade Preparation 

Prior to paving, the prepared subgrade should be proof-rolled using a loaded tandem axle dump truck or similar 
type of pneumatic tired equipment with a minimum gross weight of nine (9) tons per single axle. Localized soft 
areas identified should be repaired prior to paving. Moisture content of the subgrade should be maintained 
between –2% and +3% of the optimum at the time of paving. It may require rework when the subgrade is either 
desiccated or wet. PSI highly recommends that parking and drive subgrade be sloped in a manner to drain water 
from under the pavement without pocketing or trapping water beneath the pavement. This grading should be 
accomplished prior to placing the base aggregate. 
 
Construction traffic should be minimized to prevent unnecessary disturbance of the pavement subgrade. 
Disturbed areas, as verified by PSI, should be removed and replaced with properly compacted material. 
 
The edges of compacted fill should extend a minimum two (2) feet beyond the edges of the pavement, or a 
distance equal to the depth of fill beneath the pavement, whichever is greater. The measurement should be 
taken from the outside edge of the pavement to the toe of the excavation prior to sloping. 
 
Pavement Drainage & Maintenance 

PSI recommends pavements be sloped to provide rapid surface drainage. Water allowed to pond on or adjacent 
to the pavement could saturate the subgrade, cause premature deterioration of the pavements, and may require 
removal and replacement. PSI recommends the subgrade be sloped to drain prior to placing the crushed stone 
base. Consideration should be given to the use of interceptor drains to collect and remove water collecting in the 
crushed stone base. The interceptor drains could be incorporated with the storm drains of other utilities located 
in the pavement areas. 
 
Periodic maintenance of the pavement should be anticipated. This should include sealing of cracks and joints and 
by maintaining proper surface drainage to avoid ponding of water on or near the pavement areas. Underdrains, 
sub-drains and underslab drains presented in this report will not prevent moisture vapor that can cause mold 
growth. 
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Slopes 

The benched placement of engineered structural fill on natural slopes steeper than five (5) horizontal to one (1) 
vertical where the final area will be uncontained is recommended. The placement of fill should begin at the base 
of the natural slope with benches or terraces. The benches or terraces should be a minimum of eight (8) feet wide 
laterally, and should be cut into the slope every five (5) feet of vertical rise. The naturally occurring existing soils 
should be prepared and fill placed in accordance with the previously described structural fill guidelines. A 
representative of the geotechnical engineer should monitor the benching and fill placement operations. 
 
Unless specifically designed, temporary slopes shall not exceed steeper than a ratio of two (2) horizontal to one 
(1) vertical where workers or equipment will occupy space at the toe or of the movement of the excavated slope 
will jeopardize the stability of an adjacent structure. Temporary slopes exceeding ten (10) feet in vertical height 
should have a slope stability analysis. Temporary slopes exceeding twenty (20) feet in vertical height should have 
shear strength testing performed to assess the in-situ strength characteristics. 
 
Permanent cut slopes shall not be excavated to a final grade steeper than a ratio of three (3) horizontal to one (1) 
vertical without a specific slope stability analysis. Specific shear strength testing should be performed to assess 
the in-situ strength characteristics for permanent slopes steeper than four (4) horizontal to one (1) vertical. 
 
Special consideration must also be given to the stability of the natural cut ground when supporting substantial 
fills, to structural fills themselves, and to cut surfaces in natural soil and rock excavations. The evaluation of 
slope stability aspects of this site and the proposed development is beyond the scope of this exploration. 
Relatively detailed grading plans will have to be developed before meaningful evaluation of slope stability can 
be accomplished. All slope stability evaluations should be performed by qualified geotechnical engineering 
personnel prior to the initiation of any significant grading activities at this site. 
 
 

CONSTRUCTION CONSIDERATIONS 
 
PSI should be retained to provide observation and testing of construction activities involved in the foundation, 
earthwork, and related activities of this project. PSI cannot accept responsibility for conditions that deviate from 
those described in this report, nor for the performance of the foundation system if not engaged to also provide 
construction observation and testing for this project. 
 
Moisture Sensitive Soils/Weather Related Concerns 

The upper fine-grained soils encountered at this site are expected to be sensitive to disturbances caused by 
construction traffic and to changes in moisture content. During wet weather periods, increases in the moisture 
content of the soil can cause significant reduction in the soil strength and support capabilities. In addition, soils 
that become wet may be slow to dry and thus significantly retard the progress of grading and compaction 
activities. It will, therefore, be advantageous to perform earthwork and foundation construction activities during 
dry weather. 
 
Drainage and Groundwater Considerations 

PSI recommends that the Contractor determine the actual groundwater levels at the site at the time of the 
construction activities to assess the impact groundwater may have on construction. Water should not be allowed 
to collect in the foundation excavation, on floor slab areas, or on prepared subgrades of the construction area 
either during or after construction. Undercut or excavated areas should be sloped toward one corner to facilitate 
removal of collected rainwater, groundwater, or surface runoff. Positive site drainage should be provided to 
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reduce infiltration of surface water around the perimeter of the building and beneath the floor slabs. The grades 
should be sloped away from the building and surface drainage should be collected and discharged such that 
water is not permitted to infiltrate the backfill and floor slab areas of the building. 
 
Excavations 

In Federal Register, Volume 54, Number 209 (October 1989), the United States Department of Labor, 
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for Excavations, 29 
CFR, part 1926, Subpart P". This document was issued to better enhance the safety of workers entering trenches 
or excavations. It is mandated by this federal regulation that excavations, whether they be utility trenches, 
basement excavation or footing excavations, be constructed in accordance with the new OSHA guidelines. It is 
PSI’s understanding that these regulations are being strictly enforced and if they are not closely followed, the 
owner and the contractor could be liable for substantial penalties. 
 
The contractor is solely responsible for designing and constructing stable, temporary excavations and should 
shore, slope, or bench the sides of the excavations as required to maintain stability of both the excavation sides 
and bottom. The contractor's "responsible person", as defined in 29 CFR Part 1926, should evaluate the soil 
exposed in the excavations as part of the contractor's safety procedures. In no case should slope height, slope 
inclination, or excavation depth, including utility trench excavation depth, exceed those specified in local, state, 
and federal safety regulations. 
 
PSI is providing this information solely as a service to our client. PSI does not assume responsibility for 
construction site safety or the contractor's or other parties’ compliance with local, state, and federal safety or 
other regulations. 
 

GEOTECHNICAL RISK 
 
The concept of risk is an important aspect of the geotechnical evaluation. The primary reason for this is that the 
analytical methods used to develop geotechnical recommendations do not comprise an exact science. The 
analytical tools which geotechnical engineers use are generally empirical and must be used in conjunction with 
engineering judgment and experience. Therefore, the solutions and recommendations presented in the 
geotechnical evaluation should not be considered risk-free and, more importantly, are not a guarantee that the 
interaction between the soils and the proposed construction will perform as planned. The engineering 
recommendations presented in the preceding section constitutes PSI’s professional estimate of those measures 
that are necessary for the proposed improvements to perform according to the proposed design based on the 
information generated and referenced during this evaluation, and PSI’s experience in working with these 
conditions.  
 
 

REPORT LIMITATIONS 
 
The recommendations submitted are based on the available subsurface information obtained by PSI and design 
details furnished by Carlson Consulting Engineers. If there are revisions to the plans for this project or if deviations 
from the subsurface conditions noted in this report are encountered during construction, PSI should be notified 
immediately to determine if changes in the recommendations are required. If PSI is not retained to perform these 
functions, PSI will not be responsible for the impact of those conditions on the project. 
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The geotechnical engineer warrants that the findings, recommendations, specifications, or professional advice 
contained herein have been made in accordance with generally accepted professional geotechnical engineering 
practices in the local area. No other warranties are implied or expressed. 
 
After the plans and specifications are more complete, the geotechnical engineer should be retained and provided 
the opportunity to review the final design plans and specifications to check that our engineering 
recommendations have been properly incorporated into the design documents. At that time, it may be necessary 
to submit supplementary recommendations. This report has been prepared for the exclusive use of Carlson 
Consulting Engineers and their consultants for the specific application to the Proposed Cottages at Generation 
Village project located on Buck Road near Megan Lane in Willard, Missouri. 
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APPENDIX B - SITE VICINITY MAP 
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APPENDIX C – BORING LOCATION PLAN 
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DATE STARTED: 3/22/22

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: LN
DRILL RIG: CME-55LC

REVIEWED BY: DW

EFFICIENCY 84%
HAMMER TYPE: Automatic BORING LOCATION:

0

DATE COMPLETED: 3/22/22 BORING  B-08

ELEVATION: N/A

COMPLETION DEPTH 4.5 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD:  SS

REMARKS: N60 denotes the normalization to 60% efficiency as described in ASTM D4633.
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2828 S. 44th Street
Kansas City, KS  66106
Telephone:  (913) 310-1600 Willard, Missouri
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DATE STARTED: 3/21/22

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: LN
DRILL RIG: CME-55LC

REVIEWED BY: DW

EFFICIENCY 84%
HAMMER TYPE: Automatic BORING LOCATION:

0

DATE COMPLETED: 3/21/22 BORING  B-09

ELEVATION: N/A

COMPLETION DEPTH 2.5 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD:  SS

REMARKS: N60 denotes the normalization to 60% efficiency as described in ASTM D4633.
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4-9-13
N60=31

3-5-5
N60=14

2-3-3
N60=8

2-11-33
N60=62

PROJECT NO.: 338-2353
PROJECT: Cottages at Generations West

D
ep

th
, 

(f
ee

t)

STRENGTH, tsf

Additional
Remarks

U
S

C
S

 C
la

ss
ifi

ca
tio

n

0

Qp

S
am

pl
e 

T
yp

e

2.0

0

M
oi

st
ur

e
, % MoistureMATERIAL DESCRIPTION

STANDARD PENETRATION
TEST DATA

N in blows/ft     

Qu

S
am

pl
e 

N
o.

G
ra

ph
ic

 L
og

50

PL

E
le

va
tio

n 
(f

e
et

)

LL

4.0

25

R
ec

ov
er

y 
(in

ch
es

)

While Drilling

Upon Completion

Delay

LATITUDE:
LONGITUDE:

LOCATION: Buck Road near Megan Lane

not observed

not observed

W
a

te
r

DRILLER: SD

Professional Service Industries, Inc.
2828 S. 44th Street
Kansas City, KS  66106
Telephone:  (913) 310-1600 Willard, Missouri
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DATE STARTED: 3/8/22

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: LN
DRILL RIG: CME-55LC

REVIEWED BY: DW

EFFICIENCY 84%
HAMMER TYPE: Automatic BORING LOCATION:

0

5

10

DATE COMPLETED: 3/8/22 BORING  B-10

ELEVATION: N/A

COMPLETION DEPTH 10.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD:  SS

REMARKS: N60 denotes the normalization to 60% efficiency as described in ASTM D4633.
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Professional Service Industries, Inc.
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DATE STARTED: 3/8/22

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: LN
DRILL RIG: CME-55LC

REVIEWED BY: DW

EFFICIENCY 84%
HAMMER TYPE: Automatic BORING LOCATION:

0

5

10

DATE COMPLETED: 3/8/22 BORING  B-11

ELEVATION: N/A

COMPLETION DEPTH 10.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD:  SS

REMARKS: N60 denotes the normalization to 60% efficiency as described in ASTM D4633.
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FILL - HIGH PLASTICITY CLAY - brown and
reddish brown with rock

WEATHERED CHERT
Auger refusal at 2½ feet

3-6-50/4

PROJECT NO.: 338-2353
PROJECT: Cottages at Generations West
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Professional Service Industries, Inc.
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Kansas City, KS  66106
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DATE STARTED: 3/21/22

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: LN
DRILL RIG: CME-55LC

REVIEWED BY: DW

EFFICIENCY 84%
HAMMER TYPE: Automatic BORING LOCATION:

0

DATE COMPLETED: 3/21/22 BORING  B-12

ELEVATION: N/A

COMPLETION DEPTH 2.5 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD:  SS

REMARKS: N60 denotes the normalization to 60% efficiency as described in ASTM D4633.
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APPENDIX E – GENERAL NOTES/SOIL CLASSIFICATION CHART 
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APPENDIX F – DRILL, FIELD AND LAB TESTING PROCEDURES 
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Drilling and Sampling Procedures 
The soil borings were performed with a truck-mounted rotary head drill rig. Borings were advanced using 3¼-inch inside diameter 
hollow-stem augers. Representative samples were obtained employing split-spoon and thin-wall tube sampling procedures in general 
accordance with ASTM procedures.  
 
Field Tests and Measurements 
Penetration Tests and Split-Barrel Sampling of Soils  

During the sampling procedure, Standard Penetration Tests (SPT) were performed at regular intervals (2½-foot intervals to 10 feet and 
5-foot intervals thereafter) to obtain the standard penetration value (N) of the soil. The results of the standard penetration test indicate 
the relative density and comparative consistency of the soils, and thereby provide a basis for estimating the relative strength and 
compressibility of the soil profile components. The split-barrel sampler provides a soil sample for identification purposes and for 
laboratory tests appropriate for soil obtained from a sampler that may produce large shear strain while obtaining the sample. 
 
Thin-Walled (Shelby) Tube Geotechnical Sampling of Soils 

Thin-walled tube samples are utilized to obtain a relatively undisturbed specimen suitable for laboratory tests of structural properties or 
other tests that might be influenced by soil properties. A relatively undisturbed sample is obtained by pressing a thin-walled metal tube 
(typically an outside diameter 3 inches) into the in-situ soil, removing the soil-filled tube, and sealing the ends to reduce the soil 
disturbance or moisture loss. These samples may be utilized in the laboratory to obtain the following information or perform the 
following tests: Unconfined Compressive Strength (qu), Laboratory Determination of Water Content, Wet and Dry Density, Percent 
Saturation, and Atterberg Limits 
 
Water Level Measurements 

Water level observations were attempted during and upon completion of the drilling operation using a 100-foot tape measure. The 
depths of observed water levels in the boreholes are noted on the boring logs presented in the appendix of this report. In the borings 
where water was unable to be observed during the field activities, in relatively impervious soils, the accurate determination of the 
groundwater elevation may not be possible even after several days of observation. Seasonal variations, temperature and recent rainfall 
conditions may influence the levels of the groundwater table and volumes of water will depend on the permeability of the soils. 
 
Laboratory Testing Program 
In addition to the field exploration, a supplemental laboratory-testing program was conducted to determine additional 
engineering characteristics of the foundation materials necessary in analyzing the behavior of the soils as it relates to the 
construction of the proposed structures. The laboratory testing program is as follows: 
 
Laboratory Determination of Water (Moisture) Content of Soil by Mass 

The water content is a significant index property used in establishing a correlation between soil behavior and its index properties. 
The water content is used in expressing the phase relationship of air, water, and solids in a given volume of material. In fine 
grained cohesive soils, the behavior of a given soil type often depends on its water content. The water content of a soil along with 
its liquid and plastic limits as determined by Atterberg Limit testing, is used to express its relative consistency or liquidity index. 
 
Atterberg Limits 

The Atterberg Limits are defined by the liquid limit (LL) and plastic limit (PL) states of a given soil. These limits are used to 
determine the moisture content limits where the soil characteristics changes from behaving more like a fluid on the liquid limit 
end to where the soil behaves more like individual soil particles on the plastic limit end. The liquid limit is often used to indicate if 
a soil is a low or high plasticity soil. The plasticity index (PI) is difference between the liquid limit and the plastic limit. The plasticity 
index is used in conjunction with the liquid limit to assess if the material will behave like a silt or clay. The material can also be 
classified as an organic material by comparing the liquid limit of the natural material to the liquid limit of the sample after being 
oven-dried. 
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Unconfined Compressive Strength of Cohesive Soil (qu) 

The primary purpose of the unconfined compressive strength test is to obtain the undrained compressive strength of soils 
that possess sufficient cohesion to permit testing in the unconfined state. Unconfined compressive strength (qu) is the 
compressive stress at which an unconfined cylindrical specimen of soil will fail in a simple compression test. In this test 
method, unconfined compressive strength is taken as the maximum load obtained per unit area or the load per unit area at 
15% axial strain, whichever is obtained first during the performance of a test. For the unconfined compressive strength test, 
the shear strength (su) is calculated to be half of the compressive stress at failure.  
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General administrative requirements.
B. Paper Document submittal.
C. Electronic document submittal.
D. Preconstruction meeting.
E. Site mobilization meeting.
F. Progress meetings.
G. Submittals for review, information, and project closeout.
H. Requests for Interpretation (RFI) procedures.
I. Submittal procedures.

1.02 RELATED REQUIREMENTS
A. Section 00 72 00 - General Conditions of the Contract:  Dates for applications for payment.
B. Section 01 00 00 - General Requirements:  IECC Energy Efficiency test reports.
C. Section 01 35 64 - Sustainable Construction Requirements:    Reporting related to

sustainability certification project procedures.
1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with the requirements of this Section for coordination of execution of administrative
tasks with timing of construction activities.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 DOCUMENT SUBMITTAL - GENERAL

A. Submittals shall be reviewed by the Architect within ten (10) business days from receipt and
shall be returned to the Contractor for action or distribution.
1. All Submittals shall be reviewed and approved – by stamp and/or signature - by the

Contractor prior to submission to the Architect. Submittals received by the Architect and
not approved by the Contractor will be returned without review or processing.

2. Submittals that require review by the Architect’s or Owner's Consultants shall be
forwarded to the Consultant upon receipt by the Architect. The Consultant shall then have
ten (10) business days from receipt of submittal to review and return to the Architect,
whereupon the Architect shall forward the reviewed submittal to the Contractor. The
Contractor shall take into account the additional time associated with this process when
scheduling.

3. Besides submittals for review, information, and closeout, this procedure applies to
requests for information (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

3.02 PAPER DOCUMENT SUBMITTAL
A. Submit a minimum of five (5) copies of each submittal for the Architect’s review and use in

distribution to the Owner. Where the submittal will require review by the Architect’s or Owner’s
Consultants, submit seven (7) copies of each submittal. The Architect shall return a minimum
of three (3) copies upon completion of review process.

3.03 ELECTRONIC DOCUMENT SUBMITTAL
A. All documents transmitted for purposes of administration of the contract may be in electronic

(PDF) format and transmitted via e-mail.
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B. All electronic Submittals shall be sent to the Architect from the Contractor – electronic
submittals from sub-contractors will not be accepted.

C. All electronic submittals shall have the stamp and/or signature of approval by the Contractor
indicating product or equipment submitted has been reviewed for compliance with Contract
Documents.

D. All electronic submittals shall be in 8-1/2 x 11 inches (Letter) format. No other page/paper size
submittals will be accepted.

E. Each electronic Submittal shall be no larger than 20 megabytes file size. Submittals with
multiple PDF files that exceed this limit must be submitted in separate, smaller parts.

F. All electronic Submittals shall be reviewed and returned in (PDF) format;  no hard copies shall
be provided. The General Contractor shall be responsible for any necessary reproduction and
distribution of the reviewed electronic submittal to his sub-contractors.

G. Electronic document requirements do not apply to samples or color selection charts.
H. The Architect is not responsible for any delays in the review process due to:

1. Misdirected or lost emails.
2. Corrupted files, or files that otherwise, can not be opened.
3. Non-legible or incomplete scans.
4. Technical issues or difficulties with email servers outside of the Architect’s office.
5. Technical issues, difficulties, or outages of the Internet that occur outside of the

Architect’s office.
3.04 PRECONSTRUCTION MEETING

A. Architect or Missouri Housing Devlopment Commission (MHDC) shall schedule a meeting prior
to start of construction.

B. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. MHDC Representative.
5. Special consultants.
6. Contractor's superintendent.
7. Major subcontractors.

C. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements and partial occupancy prior to completion.
3. Review of list of Subcontractors, list of Products, schedule of values, and progress

schedule.
4. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
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.

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

3.05 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum monthly

intervals.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
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4. MHDC Representative.
5. Contractor's superintendent.
6. Major subcontractors.

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

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

3.06 REQUESTS FOR INTERPRETATION (RFI)
A. 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.

B. 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.

C. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

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

E. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
F. 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.

3.07 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

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

C. Samples will be reviewed for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below .
3.08 SUBMITTALS FOR INFORMATION

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

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

A. Submit Energy Audit Report when required.
B. Submit Correction Punch List for Substantial Completion.
C. Submit Final Correction Punch List for Substantial Completion.
D. When the following are specified in individual sections, submit them at project closeout:

1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

E. Submit for Owner's benefit during and after project completion.
3.10 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a separate transmittal for each item.
2. Transmit using approved form.
3. Sequentially identify each item.  For revised submittals use original number and a

sequential alphabetical suffix.
4. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each
copy.

5. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification
of products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will

not be acknowledged, reviewed, or returned.
6. Schedule submittals to expedite the Project, and coordinate submission of related items.
7. Identify variations from Contract Documents and product or system limitations that may

be detrimental to successful performance of the completed work.
8. Provide space for Contractor and Architect review stamps.
9. When revised for resubmission, identify all changes made since previous submission.
10. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
11. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
12. Submittals not requested will be recognized, and will be returned "Not Reviewed",

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

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

Contract Documents and coordinating related work.
2. Do not reproduce Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.
D. Samples Procedures:
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1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.
3. Include with transmittal high-resolution image files of samples to facilitate electronic

review and approval.  Provide separate submittal page for each item image.
3.11 SUBMITTAL REVIEW

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

B. Submittals for Information:  Architect will acknowledge receipt, but will take no other action.
C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on

electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal

Review cover sheet.
D. Architect's and consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:
a. "No Exceptions Taken", or language with same legal meaning.
b. "Exceptions Noted", or language with same legal meaning.

1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

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

1) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.
E. Architect's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
a. "No Action Taken" -  to notify the Contractor that the submittal has been received for

record only.
END OF SECTION
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SECTION 01 35 64
SUSTAINABLE CONSTRUCTION REQUIREMENTS

PART 1 GENERAL
1.01 PROJECT GOALS

A. This project has been designed to the National Green Building Standard; ICC 700-2020,
Bronze level for New Construction.

B. The project is not to be certified.
C. The Contractor is not responsible for the application for certification, nor for determination of

methods of achieving sustainable design, unless specifically so noted.
D. Contractor shall familiarize himself with the relevant requirements of this checklist and the

Contract Documents, and provide the necessary information and instruction to all
subcontractors and installers.

1.02 OBSERVATION OF WORK
A. During construction, the Architect is contracted to be on-site on a monthly basis to view the

construction progress and note such. It is the Architect's responsibility to conduct inspections
related to the sustainable construction report items.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. New Product Documentation:  For each new product indicated by either the consultant's

checklist or the Contract Document, submit the Product Data sheets, with evidence of
compliance attached.

PART 2  PRODUCTS  (NOT USED)
PART 3 EXECUTION
3.01 PROCEDURES

A. Submit sustainable design documentation to Architect, unless otherwise indicated.
END OF SECTION
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SECTION 01 35 65
NGBS DESIGNER'S REPORT

DOCUMENTS
1.01 APPLICABLE TO THIS CONTRACT, AND ATTACHED FOLLOWING THIS PAGE IS:

2020 NGBS NEW CONSTRUCTION
DESIGNER'S REPORT
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SECTION 01 61 16
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Requirements for Indoor-Emissions-Restricted products.
B. Requirements for VOC-Content-Restricted products.

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

1.03 DEFINITIONS
A. Indoor-Emissions-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. Flooring.
4. Composite wood.
5. Products making up wall and ceiling assemblies.
6. Thermal and acoustical insulation.

B. VOC-Content-Restricted Products:  All products in the following product categories, whether
specified or not:
1. Exterior and interior paints and coatings applied on site;.
2. Exterior and interior adhesives and sealants applied on site, including flooring adhesives.
3. Wet-applied roofing and waterproofing.

C. Interior of Building:  Anywhere inside the exterior weather barrier.
D. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified

or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.
E. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,

whether specified or not; including firestopping sealants and duct joint sealers.
F. Inherently Non-Emitting Materials:  Products composed wholly of minerals or metals, unless

they include organic-based surface coatings, binders, or sealants; and specifically the
following:
1. Concrete.
2. Clay brick.
3. Metals that are plated, anodized, or powder-coated.
4. Glass.
5. Ceramics.
6. Solid wood flooring that is unfinished and untreated.

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 2013).
C. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic

Chemical Emissions From Indoor Sources Using Environmental Chambers; California
Department of Public Health; v1.1, 2010.

D. CARB (ATCM) - Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from
Composite Wood Products; California Air Resources Board; current edition.

E. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air
Resources Board; 2007.

F. CHPS (HPPD) - High Performance Products Database; Current Edition at www.chps.net/.
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G. CRI (GLP) - Green Label Plus Testing Program - Certified Products; www.carpet-rug.org;
current edition.

H. SCAQMD 1113 - South Coast Air Quality Management District Rule No.1113; current edition.
I. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.
J. SCS (CPD) - SCS Certified Products; current listings at www.scscertified.com.
K. UL (GGG) - GREENGUARD Gold Certified Products; current listings at

http://http://productguide.ulenvironment.com/QuickSearch.aspx.
1.05 SUBMITTALS

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

B. Sustainable Design Reporting:  Submit evidence of compliance.
C. 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. Indoor Emissions Standard and Test Method:  CAL (CDPH SM), using New Single-Family

Residence exposure scenario and the allowable concentrations specified in the method, and
range of total VOC's after 14 days.
1. Wet-Applied Products:  State amount applied in mass per surface area.
2. Paints and Coatings:  Test tinted products, not just tinting bases.
3. Evidence of Compliance:  Acceptable types of evidence are the following;

a. Current UL (GGG) certification.
b. Current SCS (CPD) Floorscore certification.
c. Current SCS (CPD) Indoor Advantage Gold certification.
d. Current listing in CHPS (HPPD) as a low-emitting product.
e. Current CRI (GLP) certification.
f. Test report showing compliance and stating exposure scenario used.

4. Product data submittal showing VOC content is NOT acceptable evidence.
5. Manufacturer's certification without test report by independent agency is NOT acceptable

evidence.
B. 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. Certification by manufacturer that product complies with requirements.

C. Composite Wood Emissions Standard:  CARB (ATCM) for ultra-low emitting formaldehyde
(ULEF) resins.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Current SCS "No Added Formaldehyde (NAF)" certification; www.scscertified.com.
b. Report of laboratory testing performed in accordance with requirements.
c. Published product data showing compliance with requirements.

D. 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. Indoor-Emissions-Restricted Products:  Comply with Indoor Emissions Standard and Test
Method, except for:
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1. Composite Wood, Wood Fiber, and Wood Chip Products:  Comply with Composite Wood
Emissions Standard or contain no added formaldehyde resins.

2. Inherently Non-Emitting Materials.
C. VOC-Content-Restricted Products:  VOC content not greater than required by the following:

1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.
2. Joint Sealants:  SCAQMD 1168 Rule.
3. Paints and Coatings:  Each color; most stringent of the following:

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

4. Wet-Applied Roofing and Waterproofing:  Comply with requirements for paints and
coatings.

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 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete formwork.
B. Floors and slabs on grade.
C. Concrete footings.
D. Concrete reinforcement.
E. Joint devices associated with concrete work.
F. Miscellaneous concrete elements, including equipment pads.
G. Concrete curing.

1.02 RELATED REQUIREMENTS
A. Section 07 92 00 - Joint Sealants:  Products and installation for sealants and joint fillers for

saw cut joints and isolation joints in slabs.
B. Section 31 31 16 - Termite Control:  Field-applied pre-construction termiticide for concrete

surfaces.
1.03 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete; 1991 (Reapproved 2009).

B. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).
C. ACI 302.1R - Guide for Concrete Floor and Slab Construction; 2004 (Errata 2007).
D. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000.
E. ACI 305R - Hot Weather Concreting; 2010.
F. ACI 306R - Cold Weather Concreting; 2010.
G. ACI 308R - Guide to Curing Concrete; 2001 (Reapproved 2008).
H. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014 (Errata

2016).
I. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2016.
J. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2015.
K. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2016.
L. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2016b.
M. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2016a.
N. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2015a.
O. ASTM C150/C150M - Standard Specification for Portland Cement; 2016.
P. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2016.
Q. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the

Volumetric Method; 2016.
R. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete;

2010a (Reapproved 2016).
S. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2011.
T. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2016.
U. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan

for Use in Concrete; 2015.
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V. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete; 2013.

W. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having
Special Properties for Curing and Sealing Concrete; 2011.

X. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2012.

Y. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types); 2004
(Reapproved 2013).

Z. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011.

AA. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2011.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products showing compliance

with specified requirements and installation instructions.
C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 -
Concrete Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 -
Concrete Quality, Mixing and Placing.

3. Indicate amounts of mix water to be withheld for later addition at Project site.
D. Samples:  Submit samples of underslab vapor retarder to be used.
E. Test Reports:  Submit report for each test or series of tests specified.
F. Manufacturer's Installation Instructions:  For concrete accessories, indicate installation

procedures and interface required with adjacent construction.
1.05 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.
D. Installer Qualifications:  Company specializing in performing work of the type specified and

with at least three years of documented experience.
E. Manufacturer Qualifications:  Company specializing in manufacturing ready-mix concrete as

specified in this section with minimum three years of documented experience.
PART 2  PRODUCTS
2.01 FORMWORK

A. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.
1. Form Facing for Exposed Finish Concrete:  Contractor's choice of materials that will

provide smooth, stain-free final appearance.
2. Form Coating:  Release agent that will not adversely affect concrete or interfere with

application of coatings.
3. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete

surface.
2.02 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).
1. Type:  Deformed billet-steel bars.
2. Finish:  Unfinished, unless otherwise indicated.

B. Steel Welded Wire Reinforcement (WWR):  Plain type, ASTM A1064/A1064M.
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1. Form:  Flat Sheets.
2. WWR Style:  6 x 6 - W1.4 x W1.4 or 6 x 6 - W2.9 x W2.9 , or as indicated on drawings.

C. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
3. Provide stainless steel or plastic coated steel components for placement within 1-1/2

inches of weathering surfaces.
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 C33/C33M.
1. Acquire aggregates for entire project from same source.
2. Nominal Maximum Aggregate Size:  3/4 inch.
3. Combined Aggregate Gradation:  Well graded from coarsest to finest with not more than

18 percent and not less than 8 percent retained on an individual sieve.
C. Fly Ash:  ASTM C618, Class C or F.
D. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ADMIXTURES
A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight

of cement.
B. Air Entrainment Admixture:  ASTM C260/C260M.
C. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.

2.05 ACCESSORY MATERIALS
A. Underslab Vapor Retarder:

1. Sheet Material:  ASTM E1745, Class A; stated by manufacturer as suitable for installation
in contact with soil or granular fill under concrete slabs.  Single-ply polyethylene is
prohibited.

2. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

3. Products:
a. Henry Company; Moistop Ultra 15:  www.henry.com.
b. ISI Building Products; Viper VaporCheck II 15-mil (Class A):  www.isibp.com.
c. Poly-America; Husky Yellow Guard Class A 15-mil Vapor Barrier: 

www.yellowguard.com.
d. W. R. Meadows, Inc; PERMINATOR Class A - 15 mils (0.38 mm): 

www.wrmeadows.com.
2.06 BONDING AND JOINTING PRODUCTS

A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M,
Type II.
1. Products:

a. Euclid Chemical Company; AKKRO-7T:  www.euclidchemical.com.
b. Kaufman Products Inc; SureBond:  www.kaufmanproducts.net.
c. SpecChem, LLC; Strong Bond Acrylic Bonder:  www.specchemllc.com.
d. W. R. Meadows, Inc; ACRY-LOK-:  www.wrmeadows.com.

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.

C. Dowel Sleeves:  Plastic sleeve for smooth, round, steel load-transfer dowels.
2.07 CURING MATERIALS

A. Curing and Sealing Compound, Moisture Emission-Reducing, Membrane-Forming:  Clear,
liquid sealer for application to newly-placed concrete; capable of providing adequate bond for
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flooring adhesives, initially and over the long term; with sufficient moisture vapor
impermeability to prevent deterioration of flooring adhesives due to moisture emission.
1. Use this product to cure and seal all slabs to receive adhesively applied flooring or

roofing.
2. Comply with ASTM C309 and ASTM C1315 Type I Class A.
3. VOC Content:  Less than 100 g/L.
4. Solids Content:  25 percent, minimum.
5. Products:

a. Master Builders Solutions; MasterKure CC 160 WB (formerly Kure-N-Seal): 
www.master-builders-solutions.com

b. Or approved equal.
B. Curing and Sealing Compound, Low Gloss:  Liquid, membrane-forming, clear, non-yellowing

acrylic; complying with ASTM C1315 Type 1 Class A.
1. Vehicle:  Water-based.
2. VOC Content:  OTC compliant.
3. Products:

a. Dayton Superior Corporation; Cure & Seal 1315 EF:   www.daytonsuperior.com/#sle.
b. Euclid Chemical Company; DIAMOND CLEAR VOX:  www.euclidchemical.com/#sle.

C. Moisture-Retaining Sheet:  ASTM C171.
1. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.
2. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square yard.

D. Water:  Potable, not detrimental to concrete.
2.08 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 for

preparing and reporting proposed mix designs.
C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates

recommended or required by manufacturer.
D. Normal Weight Concrete (Footing and unexposed foundation walls):

1. Compressive Strength (Footings), when tested in accordance with ASTM C39/C39M at 28
days:  3,000 pounds per square inch.

2. Compressive Strength (Foundation Walls), when tested in accordance with ASTM
C39/C39M at 28 days:  3,500 pounds per square inch.

3. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
4. Water-Cement Ratio:  Maximum 50 percent by weight.
5. Total Air Entrainment:  4 percent, determined in accordance with ASTM C173/C173M.
6. Maximum Slump:  4 inches, +/- 1 inch as delivered in field.
7. Maximum Slump with High-Range Water Reducing admixture:  6 inches after addition of

admixture.
8. Maximum Aggregate Size:  3/4 inch.

E. Normal Weight Concrete (Exposed foundation walls):
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: 

3,500 pounds per square inch.
2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 50 percent by weight.
4. Total Air Entrainment:  6 percent, determined in accordance with ASTM C173/C173M.
5. Maximum Slump:  4 inches, +/- 1 inch as delivered in field.
6. Maximum Slump with High-Range Water Reducing admixture:  8 inches after addition of

admixture.
7. Maximum Aggregate Size:  3/4 inch.

F. Interior Concrete Slabs:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
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1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: 
4,000 pounds per square inch.

2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 48 percent by weight.
4. Total Air Entrainment:  3 percent, determined in accordance with ASTM C173/C173M.
5. Maximum Slump:  4 inches.

G. Patios, Porches, Steps, and other Exterior Flatwork:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: 

4,000 pounds per square inch.
2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 48 percent by weight.
4. Total Air Entrainment:  6 percent, determined in accordance with ASTM C173/C173M.
5. Maximum Slump:  4 inches.

2.09 MIXING
A. Transit Mixers:  Comply with ASTM C94/C94M.
B. Adding Water:  If concrete arrives on-site with slump less than suitable for placement, do not

add water that exceeds the maximum water-cement ratio or exceeds the maximum
permissible slump.

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. Where new concrete is to be bonded to previously placed concrete, prepare existing surface

by cleaning and applying bonding agent in according to bonding agent manufacturer's
instructions.
1. Use latex bonding agent only for non-load-bearing applications.

E. In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.

F. Interior Slabs on Grade:  Install vapor retarder under interior slabs on grade.  Comply with
ASTM E1643.  Lap joints minimum 6 inches.  Seal joints, seams and penetrations watertight
with manufacturer's recommended products and follow manufacturer's written instructions. 
Repair damaged vapor retarder before covering.
1. Vapor Retarder Over Granular Fill:  Install compactible granular fill before placing vapor

retarder as indicated on drawings.  Do not use sand.
3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale, and
accurately position, support, and secure in place to achieve not less than minimum concrete
coverage required for protection.

B. Install reinforcing bar in maximum possible lengths, and overlap 36 inches, minimum at splice.
  Secure laps with tie wire.

C. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both
directions.  Splice laps with tie wire.

D. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

3.04 PLACING CONCRETE
A. Place concrete in accordance with ACI 304R.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C39/C39M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1643


4236 / Cottages at Generation Village 03 30 00 - 6 CAST-IN-PLACE CONCRETE

B. Place concrete for floor slabs in accordance with ACI 302.1R.
C. Notify Architect not less than 24 hours prior to commencement of placement operations.
D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and

test samples taken.
1. One (1) test cylinder per truck, minimum.

E. Ensure reinforcement, inserts, and embedded parts will not be disturbed during concrete
placement.

F. 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.

G. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.
3.05 SLAB JOINTING

A. Locate joints as indicated on drawings.
B. Anchor joint fillers and devices to prevent movement during concrete placement.
C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total

height equal to thickness of slab, set flush with top of slab.
D. Saw Cut Contraction Joints:  Saw cut joints before concrete begins to cool, within 4 to 12 hours

after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one
quarter (1/4) of the depth of the slab.

3.06 SEPARATE FLOOR TOPPINGS
A. Prior to placing floor topping, roughen substrate concrete surface and remove deleterious

material.  Broom and vacuum clean.
B. Apply bonding agent to substrate in accordance with manufacturer's instructions.
C. Place concrete floor toppings to required lines and levels.

3.07 FLOOR FLATNESS AND LEVELNESS TOLERANCES
A. Maximum Variation of Surface Flatness:

1. Exposed Concrete Floors:  1/4 inch in 10 feet.
2. Under Seamless Resilient Flooring:  1/4 inch in 10 feet.
3. Under Carpeting:  1/4 inch in 10 feet.

B. Correct the slab surface if tolerances are less than specified.
C. Correct defects by grinding or by removal and replacement of the defective work.  Areas

requiring corrective work will be identified.  Re-measure corrected areas by the same process.
3.08 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.
2. Grout Cleaned Finish:  Wet areas to be cleaned and apply grout mixture by brush or

spray;  scrub immediately to remove excess grout.  After drying, rub vigorously with clean
burlap, and keep moist for 36 hours.

D. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:
1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI 302.1R;

thick floor coverings include quarry tile, ceramic tile, and Portland cement terrazzo with
full bed setting system.

2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI 302.1R;
thin floor coverings include carpeting, resilient flooring, and thin set ceramic tile.
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3. Other Surfaces to Be Left Exposed:  Trowel as described in ACI 302.1R, minimizing
burnish marks and other appearance defects.

E. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at
1:100 nominal.

3.09 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.
1. Normal concrete:  Not less than seven days.
2. High early strength concrete:  Not less than four days.

C. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.
D. Surfaces Not in Contact with Forms:

1. Slabs and Floors To Receive Adhesive-Applied Flooring:  Curing compounds and other
surface coatings are usually considered unacceptable by flooring and adhesive
manufacturers.  If such materials must be used, either obtain the approval of the flooring
and adhesive manufacturers prior to use or remove the surface coating after curing to
flooring manufacturer's satisfaction.

2. Initial Curing:  Start as soon as free water has disappeared and before surface is dry. 
Keep continuously moist for not less than three days by saturated burlap.
a. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over

floor slab areas, lapping ends and sides; maintain in place.
3. Final Curing:  Begin after initial curing but before surface is dry.

a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with waterproof
tape or adhesive; secure at edges.

b. Curing Compound:  Apply in two coats at right angles, using application rate
recommended by manufacturer.

3.10 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control inspections and tests.
B. Provide free access to concrete operations at project site and cooperate with appointed firm.
C. Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
D. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three concrete

test cylinders.  Obtain test samples for every 100 cubic yards or less of each class of concrete
placed.

E. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

F. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M.

G. Slab Testing:  Cooperate with manufacturer of specified moisture vapor reducing admixture
(MVRA) to allow access for sampling and testing concrete for compliance with warranty
requirements.

3.11 DEFECTIVE CONCRETE
A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor 

within 24 hours of test.
B. Defective Concrete:  Concrete not complying with required lines, details, dimensions,

tolerances or specified requirements.
C. Repair or replacement of defective concrete will be determined by the Architect.  The cost of

additional testing shall be borne by Contractor when defective concrete is identified.
D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction

of Architect for each individual area.
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3.12 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 04 20 00
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
B. Clay facing brick.
C. Mortar.
D. Reinforcement and anchorage.
E. Flashings.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Brick veneer over wood framing.
B. Section 07 25 00 - Weather Barriers:  Water-resistive barriers applied to exterior face of

backing sheathing or unit masonry substrate.
C. 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; 2016.
C. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;

2009a (Reapproved 2014).
D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2015.
E. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;

2016.
F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2015.
G. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2016.
H. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.
I. ASTM C150/C150M - Standard Specification for Portland Cement; 2016.
J. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006

(Reapproved 2011).
K. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay

or Shale); 2016.
L. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
M. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;

2016.
N. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit

Masonry; 2016.
O. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2005.
P. BIA Technical Notes No. 18A - Accommodating Expansion of Brickwork; 2006.
Q. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.
R. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2005.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for masonry units and masonry accessories.
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C. Samples:  Submit four samples of facing brick units to illustrate color, texture, and extremes of
color range.

D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
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. Deliver, handle, and store masonry units by means that will prevent mechanical damage and

contamination by other materials such as mud, grease, or other debris.
1. Concrete Masonry Units:  Store cubes in single stacks on level ground, covered and

protected from inclement weather.
2. Veneer Brick: Inspect bricks upon delivery at site and immediately inform manufacturer or

supplier of any observed defects.
3. Protect bagged materials and brick siding units from rain and groundwater by covering

and storing on pallets or other means.
4. Carefully stack and store all flashings and metal trim to prevent creasing, twisting, or

other damage.
PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths

as indicated on drawings for specific locations.
2. Special Shapes:  Provide non-standard blocks configured for end return blocks and other

detailed conditions.
3. Load-Bearing Units:  ASTM C90, medium weight.

a. Exposed Faces:  Manufacturer's standard color and texture where indicated.
2.02 BRICK UNITS

A. Manufacturers:
1. Belden Brick:  www.beldenbrick.com.
2. Endicott Clay Products Co:  www.endicott.com.
3. Meridian Brick LLC (formerly Boral USA); :  www.meridianbrick.com.
4. Sioux City Brick and Tile Co:  www.siouxcitybrick.com

B. Facing Brick:  ASTM C216, Type FBS Smooth, Grade SW.
1. Color and texture:  As selected by Owner.
2. Actual size:  3-5/8 inches x 2-1/4 inches x 7-5/8 inches.

2.03 MORTAR MATERIALS
A. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color

sample.
B. Hydrated Lime:  ASTM C207, Type S.
C. Mortar Aggregate:  ASTM C144.
D. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for

mixing into mortar and complying with ASTM C979/C979M.
E. Water:  Clean and potable.
F. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,

and sand; complying with ASTM C1714/C1714M and capable of producing mortar of the
specified strength in accordance with ASTM C270 with the addition of water only.
1. Type:  Type N.
2. Color:  Standard gray.

2.04 REINFORCEMENT AND ANCHORAGE
A. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi), deformed billet bars;

galvanized.
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B. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

C. Multiple Wythe Joint Reinforcement:  ASTM A951/A951M.
1. Type: Truss.
2. Material:  ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M, Class

3.
3. Size:  0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not

less than 5/8 inch of mortar coverage on each exposure.
D. Residential Wall Ties:  Corrugated formed sheet metal, 7/8 inch wide by 0.05 inch thick, hot

dip galvanized to ASTM A 153/A 153M, Class B, sized to extend at least  1-1/2 inches into the
veneer with at least 5/8 inch of mortar coverage from masonry face.

2.05 THROUGH-WALL FLASHINGS
A. Metal Flashing Materials:

1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gauge, 0.0187 inch
thick; finish 2B to 2D.

B. Factory-Fabricated Flashing Corners and End Dams: by flashing manufacturer.
C. Flashing Sealant/Adhesives:  VOC-compliant sealants and adhesives as supplied or

recommended by flashing manufacturer.
D. Surface Conditioner:  Water-based latex liquid for substrate preparation prior to installation of

flashing membrane, as recommended by flashing manufacturer.
1. Application temperature:  25 degrees (F) or above.
2. Freezing Point:  14 degrees (F).
3. VOC Content:  Not to exceed 125 g/L.

2.06 ACCESSORIES
A. Preformed Control Joints:  Neoprene material.  Provide with corner and tee accessories, fused

joints.
B. Joint Filler:  Closed cell polyethylene; oversized 50 percent to joint width; self expanding, by

maximum lengths available
C. Cavity Mortar Control:  Semi-rigid polyethylene, nylon, 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. It shall not be reactive to PVC, polyethylene, polystyrene, copper, lead, rubberized
asphalt, or stainless steel and shall not degrade or decompose over the life of the
building.

b. It shall not support the growth of mold or fungus.
c. Manufacturers:

1) Advanced Building Products Inc; Mortar Break: 
www.advancedbuildingproducts.com.

2) Mortar Net Solutions; MortarNet:  www.mortarnet.com.
3) Or approved equal.

D. Weeps:
1. Type:  Polyester mesh.
2. Manufacturers:

a. CavClear, a Division of Archovations Inc; Weep Vent:  www.cavclear.com.
b. Mortar Net Solutions; WeepVent:  www.mortarnet.com.

E. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.
1. Manufacturers:

a. PROSOCO Inc.;  SureKlean No. 600: www.prosoco.com
b. Dietrich Tecnologies Inc.; 202 New Masonry Detergent: 

www.dietrichtechnologies.com.
c. Cleans It All Global Inc; Envirosafe Mansonry Cleaner:  www.cleansitall.com.
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F. Penetrating Water Repellent: Penetrating, water-based silicone water repellent for concrete
and masonry.
1. Manufacturers:

a. PROSOCO Inc.;  Sure Klean Weather Seal Siloxane: www.prosoco.com
b. Applied Technologies; A-Tech Masonry and Brick Sealer: 

www.appliedtechnologies.com.
c. Pecora Corp.; KlereSeal 910-W/920-W:  www.pecora.com.

2.07 MORTAR MIXING
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's

sample, without exceeding manufacturer's recommended pigment-to-cement ratio.
C. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with

manufacturer's instructions; mix uniformly.
D. 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.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other

sections.
B. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

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. Concrete Masonry Units:

1. Bond:  Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches, vertical dimension typical.
3. Mortar Joints:  3/8  inch Concave/Rodded.

D. Brick Units:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches.
3. Mortar Joints:  3/8  inch Concave/Rodded.

3.05 PLACING AND BONDING
A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other

work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar and mortar smears as work progresses.
E. Remove excess mortar with water repellent admixture promptly.  Do not use acids,

sandblasting or high pressure cleaning methods.
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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. Horizontal surfaces exposed to weather:  Where water may collect on ledges, caps, or other

horizontal surfaces, uniformly slope top surface to provide positive drainage.
3.06 WEEPS

A. Install weeps in cavity walls at 24 inches on center horizontally above through-wall flashing,
above shelf angles and lintels, and at bottom of walls.

3.07 CAVITY MORTAR CONTROL
A. Match product size to cavity width; cavity shall be no more than 1/4 inch wider than mortar

control material for cavities up to 2 inches in width.
1. For cavities larger than 2 inches; place rigid insulation, of sufficient height to extend a

min. of 6 inches above the top of the mortar control material, against the the outside face
of the inner wythe. Insulation shall be of sufficient thickness to reduce any gap to less
than 1/4 inch.

2. Multiple thicknesses of the mortar net may be installed to match cavity widths instead.
a. Inspection, preparation and installation procedure for multiple thicknesses is the

same as for single thickness.
b. When installing multiple thicknesses, align the dovetail sections with each other.

B. Inspect for, and repair, any holes in flashing immediately prior to installing mortar control
material.

C. Clean flashing and cell vent holes so they are free of mortar droppings and debris immediately
prior to installing mortar net.

D. For most walls, install one continuous row of the mortar control material at base of wall and
over all wall openings directly on flashing.

E. To prevent mortar bridging between the outer wythe and inner wall, install flashing extending
from the bottom of the mortar control material to at least 6 inches above the top of the
material.

F. Lay the first 1 or 2 courses of brick at flashing level, then install the mortar control material
continuously by placing it against the inside of the cavity.

G. Compress the mortar control material horizontally so it can be forced into cavities slightly
smaller than its nominal thickness without affecting mortar net or wall performance.
1. When forcing mortar control material into a cavity, ensure that mortar has set sufficiently

to resist out pressure from product.
H. Install mortar control material so as to avoid contact with wall ties/anchors. Where installation

requires contact with wall ties, conduit, or other materials that bridge or intrude into cavity
between inner and outer walls, cut material neatly to fit.

I. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking cell vents.

3.08 REINFORCEMENT AND ANCHORAGE - GENERAL
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 horizontal joints above and below openings.  Extend

minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches.

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 16 inches on center vertically and 24 inches on center horizontally.  Place
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additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.
1. Wall ties shall extend into the veneer a minimum of 1-1/2 inches, with not less than 5/8

inch mortar or grout cover to outside face.
3.10 REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY

A. Use individual metal ties installed in horizontal joints to bond wythes together.  Provide ties
spaced as indicated on drawings.

B. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of
dimensioned position.

3.11 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 4 inches, 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. Extend plastic, laminated, and EPDM flashings to within 1/4 inch of exterior face of masonry.
C. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing

sealant/adhesive.
D. Install flashing to dry surfaces at air and surface temperatures 25° F  and above in accordance

with manufacturer’s written installation instructions at locations indicated on the Drawings.
E. Precut pieces of flashing to easily handled lengths for each location.

1. Remove silicone-coated release paper and position flashing carefully before placing in
against the surface.

2. When properly positioned, place against surface by pressing firmly into place by hand
roller. Fully adhere flashing to substrate to prevent water from migrating under flashing.

3. Overlap adjacent pieces 2 inches and roll all seams with a steel hand roller.
4. Trim bottom edge 1/2 inch back from exposed face of the wall. Flashing shall not be

permanently exposed to sunlight.
5. At heads, sills and all flashing terminations turn up ends a minimum of 2 inches and

make careful folds to form an end dam, with seams sealed, or use pre-formed end dams,
with seams sealed.

6. Apply a bead or trowel coat of mastic along flashing top edge, seams, cuts and
penetrations.

F. Do not expose flashing membrane to sunlight for more than thirty days prior to enclosure.
G. When required by dusty or dirty site conditions or by surfaces having irregular or rough texture,

apply surface conditioner by spray, brush or roller at the rate recommended by manufacturer,
prior to flashing installation.
1. Allow surface to dry completely before flashing installation.

3.12 CONTROL AND EXPANSION JOINTS
A. Comply with the provisions of BIA Technical Notes No. 18A except where exceeded by the

requirements of the Contract Documents.
B. Vertical expansion joints shall be located/installed as shown on the Drawings and/or in

accordance with the following:
1. For brickwork without openings, space expansion joints no more than 25 feet o.c.
2. For brickwork with multiple openings (doors, windows, etc.) consider symmetrical

placement of expansion joints and spacing of expansion joints no more than 20 feet o.c.
3. Expansion joints shall be located/installed:

a. At or near corners.
b. At offsets or setbacks.
c. At wall intersections.
d. At changes in wall height.
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C. Horizontal expansion joints shall be located immediately below shelf angles. A minimum of 1/4
inch space for compressible material is required below shelf angle.

D. Do not continue horizontal joint reinforcement through control or expansion  joints.
E. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
F. Form expansion joint as detailed on the Drawings, or in accordance with BIA Technical Notes

No. 18A.
G. Uniformly install rod at level recommended by sealant manufacturer (minimum – depth of joint

after backer rod is installed is one half the width).
3.13 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
B. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or

more.
D. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
E. Maximum Variation of Mortar Joint Thickness: 1/8 inch in 3 ft.

3.14 CUTTING AND FITTING
A. Cut and fit for pipes, conduit, and sleeves.  Coordinate with other sections of work to provide

correct size, shape, and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.15 CLEANING - GENERAL

A. Clean work upon completion of each days work.
B. Remove excess mortar, droppings, and mortar smears.
C. Replace defective mortar.  Match adjacent work.
D. Clean soiled surfaces with cleaning solution.
E. Keep walls clean daily during installation using brushes as harsh cleaning methods after walls

have been erected may mar the surface of the masonry.
1. Do not allow excess mortar lumps or smears to harden on the finished surfaces.

F. Use non-metallic tools in cleaning operations.
3.16 PROTECTION

A. A. Protect finished Work from damage from construction activities.
1. Without damaging completed work, provide protective boards at exposed external

corners that are subject to damage by construction activities.
3.17 CLEANING - FINAL

A. Clean the completed walls with masonry cleaner, strictly following the manufacturer's
instructions including thorough rinsing.

B. Do not use acid or abrasives for general cleaning of the finished surfaces.
1. ONLY for stubborn mortar stains or smears, a 15:1 solution of water and a concentrated,

general-purpose acidic cleaner may be used as long as the walls are thoroughly wetted
before applying the cleaning solution and thoroughly rinsed with clean water immediately
after washing.

C. Failure to strictly follow these and manufacturer's instructions that results in permanent
damage to the finished face and requires repair and/or replacement of material will be the
responsibility of and at the cost of the Contractor.

END OF SECTION
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SECTION 05 50 00
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel items, including:
1. Bollards.

B. Miscellanious structural connectors.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 09 91 13 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2015.
D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength

Carbon Steel Plates; 2013.
E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014.
F. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and

Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions; 2015a.

G. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2014.
H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).
I. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
J. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
K. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

C. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Plates:  ASTM A283/A283M.
C. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
D. Fasteners:  Same material or compatible with materials being fastened; type consistent with

design and specified quality level.
E. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
F. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
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H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
D. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;

consistent with design of component, except where specifically noted otherwise.
E. Furnish components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS
A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.

2.04 FINISHES - STEEL
A. Prime paint steel items.

1. Exceptions:  Galvanize items to be embedded in concrete and items to be imbedded in
masonry.

2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is
required, and items to be covered with sprayed fireproofing.

B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  Two coats.
E. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M

requirements.
2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Furnish setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION
A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Obtain approval prior to site cutting or making adjustments not scheduled.
D. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in

contact with concrete.
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3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

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. Preservative treated wood materials.
E. Miscellaneous framing and sheathing.
F. Concealed wood blocking, nailers, and supports.
G. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Setting anchors in concrete.
B. Section 05 50 00 - Metal Fabrications:  Miscellaneous steel connectors for wood framing.
C. Section 06 17 53 - Shop-Fabricated Wood Trusses.
D. Section 06 20 00 - Finish Carpentry: Exterior fiber-cement trim.
E. Section 07 25 00 - Weather Barriers:  Water-resistive air barrier over sheathing.
F. Section 07 62 00 - Sheet Metal Flashing and Trim:  Sill flashings.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2016a.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
C. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood

Framing; 2003 (Reapproved 2009).
D. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels

(Plywood or Oriented Strand Board) to Wood Based Floor System Framing; 2018a.
E. AWC (WFCM) - Wood Frame Construction Manual for One- and Two-Family Dwellings; 2015.
F. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.
G. PS 20 - American Softwood Lumber Standard; 2010.
H. SPIB (GR) - Grading Rules; 2014.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Manufacturer's Certificate:  Certify that wood products supplied for rough carpentry meet or

exceed specified requirements.
1. Grade mark and trademark of association having jurisdiction shall appear on each piece

of material
C. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org:
1. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer

regularly engaged in air barrier material manufacture.  Use secondary materials approved
in writing by primary material manufacturer.



4236 / Cottages at Generation Village 06 10 00 - 2 ROUGH CARPENTRY

1.06 DELIVERY, STORAGE, AND HANDLING
A. General:  Cover wood products to protect against moisture. Support stacked products to

prevent deformation and to allow air circulation.
1. At time of delivery to job site all lumber specified as kiln-dried material shall have a

moisture content not in excess of 15% for Southern Pine KD.
2. All remaining lumber shall be kiln-dried material and shall have moisture content not in

excess of 19%.
3. Specified moisture contents shall be maintained until project is enclosed.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Spruce-Pine-Fir (South), 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.

B. Roof sheathing:   Provide Fire Rated roof sheathing where indicated on Drawings or required
per Code/shown Fire Rated Assembly.

2.02 DIMENSION LUMBER 
A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR).
B. Sizes:  Nominal sizes as indicated on drawings, S4S.
C. Moisture Content:  Kiln-dry or MC15.
D. Stud Framing (2 by 2 through 2 by 6 ):

1. Grade:  No. 3 or Stud.
E. Plates (2 by 4 through 2 by 6)

1. Grade:  No. 2 for 2 by 6's, No. 3 for 2 by 4's.
F. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 ):

1. Grade:  No. 2.
G. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 3 or Utility Grade.
2. Boards:  Standard or No. 3.

2.03 TIMBERS FOR CONCEALED APPLICATIONS
A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR).
B. Sizes:  Nominal sizes as indicated on drawings, S4S.
C. Moisture Content:  S-dry (23 percent maximum).
D. Posts 4 inches and over in thickness:

1. Species:  Douglas Fir.
2. Grade:  No. 2.

2.04 CONSTRUCTION PANELS
A. Roof Sheathing:  7/16 inch Structural 1 Sheathing, Oriented strand board wood structural panel

or plywood; PS 2.
1. Grade: Structural 1 Sheathing.
2. Bond Classification: Exposure 1.
3. Span Rating:  24/16.
4. Edges: Square.
5. Exposure Time: Sheathing will not delaminate or require sanding due to moisture

absorption from exposure to weather for up to 500 days.
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B. Wall Sheathing:  7/16 inch Oriented strand board wood structural panel; PS 2.
1. Grade:  Structural 1 Sheathing.
2. Bond Classification: Exposure 1.
3. Span Rating:  24/16.
4. Edges:  Square.

2.05 ACCESSORIES
A. General: Provide metal hangers, connectors, and framing anchors of size and type

recommended for intended use by manufacturer, and as specified, including seismic structural
considerations.
1. Manufacturers:

a. Cleveland Steel Specialty Co.:  www.cleavelandsteel.com
b. KC Metals Products Inc.:  www.kcmetals.com
c. Simpson Strong-tie Company Inc.:  www.strongtie.com
d. SEMCO Southeastern Metals Inc.:  www.semetals.com
e. USP Structural Connectors / MiTek USA Inc.:  www.uspconnectors.com

B. 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.
C. Die-Stamped Connectors and Plywood clips:  Hot dipped galvanized steel, sized to suit

framing conditions. 
1. Plywood clips: 18 gage, 0.050 inch min.
2. For contact with preservative treated wood in exposed locations, provide minimum G185

galvanizing complying with ASTM A653/A653M.
D. Joist Hangers:  Hot dipped galvanized steel, 14 gage, 0.078 inch min. or sized to suit framing

conditions. 
1. For contact with preservative treated wood in exposed locations, provide minimum G185

galvanizing  complying with ASTM A653/A653M.
E. Post/Beam Connectors:   Hot dipped galvanized steel, sized to suit framing conditions. 

1. For contact with preservative treated wood in exposed locations, provide minimum G185
galvanizing complying with ASTM A653/A653M.

F. Post Base:  Hot dipped galvanized steel, 12 gage,  0.109 inch min., with 1 inch standoff. 
1. Attach wood post to base with (2) 1/2 inch dia. through-bolts, galvanized, equal to or

better than ASTM Standard A307, Grade A.
2. For contact with preservative treated wood in exposed locations, provide minimum G185

galvanizing complying with ASTM A653/A653M.
G. Sill Gasket on Top of Foundation Wall:  1/4 inch thick, plate width, closed cell plastic foam

from continuous rolls.
H. Sill Flashing:  See Section 07 62 00.
I. Subfloor Adhesives:  Gap-filling construction adhesive for bonding wood structural panels to

wood-based floor system framing; complying with ASTM D3498.
J. General Purpose Construction Adhesives:  Comply with ASTM C557.
K. Water-Resistive Air Barrier:  See Section 07 25 00.

2.06 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. 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 standards. 

B. Preservative Treatment:
1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category

UC3B, Commodity Specification A using waterborne preservative.
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a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber exposed to weather.
c. Treat lumber in contact with masonry or concrete.
d. Treat lumber less than 18 inches above grade.
e. Treat lumber in other locations as indicated.

2. 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 19 percent.
b. Treat plywood in contact with masonry or concrete.
c. Treat plywood less than 18 inches above grade.
d. Treat plywood in other locations as indicated.

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. Coordinate installation of rough carpentry members specified in other sections.
3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
D. All rough framing installations shall be in accordance with Architectural Drawings and/or

respective code requirements whichever is most restrictive.
E. Install rough carpentry work to comply with “Manual of House Framing” by National Forest

Products Association (N.F.P.A.) and with recommendations of American Plywood Association
(APA), unless otherwise indicated.
1. For sheathing, underlayment and other products not covered in above standards, comply

with recommendations of manufacturer of product involved for use intended.
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.
E. 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. 
F. Provide bridging at framing in excess of 8 feet span at mid-span.  Fit solid blocking at ends of

members.
G. 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.
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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.
2. Handrails.
3. Grab bars.
4. Towel and bath accessories.
5. Wall-mounted door stops.
6. Wall paneling and trim.
7. 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.
3.06 INSTALLATION OF CONSTRUCTION PANELS

A. 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. Nail panels to framing;  staples are not permitted.

B. Wall Sheathing:  Secure with long dimension parallel to wall studs, with ends over firm
bearing, using nails or screws.
1. 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. Surface Flatness of Floor:  1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.
C. 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. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.
B. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 17 53
SHOP-FABRICATED WOOD TRUSSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated wood trusses for roof framing.
B. Truss bridging.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Installation requirements for miscellaneous framing.

1.03 REFERENCE STANDARDS
A. ANSI/TPI 1 - National Design Standard for Metal-Plate-Connected Wood Truss Construction;

2014.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
C. SBCA (BCSI) - Building Component Safety Information:  Guide to Good Practice for Handling,

Installing, Restraining & Bracing of Metal Plate Connected Wood Trusses; 2018 (Updated
2020).

D. TPI DSB-89 - Recommended Design Specification for Temporary Bracing of Metal Plate
Connected Wood Trusses; 1989.

E. WWPA G-5 - Western Lumber Grading Rules; 2011.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on plate connectors, bearing plates, and metal

bracing components.
C. Shop Drawings:  Show truss configurations, sizes, spacing, size and type of plate connectors,

cambers, framed openings, bearing and anchor details, and bridging and bracing.
1. Provide 6 copies of clearly legible shop drawings stamped or sealed by design engineer

licensed in the State in of Missouri.
2. Truss design shall be submitted and reviewed prior to fabrication.

1.05 QUALITY ASSURANCE
A. Designer Qualifications:  Perform design by or under direct supervision of a Professional

Structural  Engineer experienced in design of this Work and licensed in the State in of
Missouri.

B. Fabricator 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. Handle trusses in accordance with SBCA (BCSI).
B. Store trusses in vertical position resting on bearing ends.
C. Fire-Retardant Treated Wood:  Prevent exposure to precipitation during shipping, storage, or

installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS 

A. Truss Plate Connectors:
1. Alpine Engineered Products, Inc:  www.alpeng.com.
2. MiTek Industries, Inc:  www.mii.com.
3. Truswal Systems:  www.truswal.com.
4. Or approved equal.
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2.02 TRUSSES
A. Wood Trusses:  Design and fabricate trusses in accordance with ANSI/TPI 1 and to achieve

specified design requirements indicated.
1. Design and fabricate temporary bracing in accordance with TPI DSB-89.
2. Species and Grade:  Douglas Fir, WWPA G-5 Grade 2.
3. Connectors:  Steel plate.
4. Structural Design:  Comply with applicable code for structural loading criteria.
5. Roof Deflection:  1/240, maximum.

2.03 MATERIALS
A. Lumber:

1. Moisture Content:  Between 7 and 9 percent.
B. Steel Connectors:  Hot-dipped galvanized steel sheet, ASTM A653/A653M Structural Steel

(SS) Grade 33/230, with G90/Z275 coating; die stamped with integral teeth; thickness as
required.

C. Truss Bridging:  Type, size and spacing recommended by truss manufacturer.
2.04 ACCESSORIES

A. Wood Blocking, Bridging, Plates, and Miscellaneous Framing:  As specified in Section 06 10
00.

B. Fasteners:  Hot-dip galvanized steel, type to suit application.
C. Bearing Plates:  Hot-dip galvanized steel.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that supports and openings are ready to receive trusses.

3.02 PREPARATION
A. Coordinate placement of bearing items.

3.03 ERECTION
A. Install trusses in accordance with manufacturer's instructions and TPI DSB-89 and TPI BCSI 1.
B. Set 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 Design Engineer.
E. Install permanent bridging and bracing.
F. Install headers and supports to frame openings required.
G. Coordinate placement of roof sheathing with work of this section.
H. After erection, touch-up primed surfaces with primer consistent with shop coat.

3.04 TOLERANCES
A. Framing Members:  1/4 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 casings and moldings.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Support framing, furring, and concealed blocking.
B. Section 08 14 16 - Wood Doors.
C. Section 08 16 20 - Residential Fiberglass Entry Doors
D. Section 08 53 13 - Vinyl Windows.
E. Section 09 91 13 - Exterior Painting:  Painting of finish carpentry items.
F. Section 09 91 23 - Interior Painting:  Painting of finish carpentry items.

1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Samples:  Submit two samples of wood trim 6 inch long.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect from moisture damage.
B. Store flat, on level area, to prevent warping.

PART 2  PRODUCTS
2.01 FINISH CARPENTRY ITEMS

A. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

B. Interior Finish Carpentry Items (Dwelling Units):
1. Manufacturers: Acceptable millwork manufacturers of casings, molding and trim.

a. Woodgrain Millwork;  www.woodgrain.com.
b. Trimco Millwork;  www.trimcomillwork.com.
c. Metrie Inc.;  www.metrei.com

2. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine, solid or finger
jointed; primed for paint finish, in profiles as scheduled below:
a. Door Trim:  11/16 inch x 2-1/4 inch Colonial Wood Casing.
b. Baseboard Trim:  9/16 inch by 3-1/4 inch Colonial Wood Base.
c. Window Sill:  Furniture grade Clear White Pine, 1 inch x 6 inch nominal, back

primed with bull nose.
C. Interior Finish Carpentry Items (Community Building):

1. Manufacturers: Acceptable millwork manufacturers of casings, molding and trim.
a. Woodgrain Millwork;  www.woodgrain.com.
b. Trimco Millwork;  www.trimcomillwork.com.
c. Metrie Inc.;  www.metrei.com

2. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine, solid or finger
jointed; primed for paint finish, in profiles as scheduled below:
a. Door Trim:  11/16 inch x 2-1/4 inch Colonial Wood Casing.
b. Baseboard Trim:  9/16 inch by 3-1/4 inch Colonial Wood Base.
c. Window Sill:  Furniture grade, 1 inch x 6 inch nominal, back primed with bull nose.

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.
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2.03 ACCESSORIES
A. Lumber for Shimming, Blocking, and Bracing:  Softwood lumber of indicated species.
B. Primer:  As specified in Section 09 91 23.
C. Wood Filler:  Solvent base, tinted to match surface finish color.
D. Epoxy Filler: As recommended by composite resin manufacturer, to match color of window

sills.
2.04 FABRICATION

A. 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.
3.02 INSTALLATION

A. Set and secure materials and components in place, plumb and level.
B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use

additional overlay trim to conceal larger gaps.
C. Install prefinished paneling with full bed contact adhesive applied to substrate.

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 91 13 and 09 91 23.

3.04 TOLERANCES
A. Maximum Variation from True Position:  1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 06 66 00
ORNAMENTAL SIMULATED WOODWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Simulated Wood Louvers.
B. Decorative Column Covers.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
B. Section 07 46 33 - Vinyl Siding: Installation of products specified in this section.
C. Section 07 92 00 - Joint Sealants.

1.03 REFERENCE STANDARDS
A. ASTM D1435 - Standard Practice for Outdoor Weathering of Plastics.
B. ASTM D1929 - Standard Test Method for Determining Ignition Temperature of Plastics; 2016.
C. ASTM D2843 - Standard Test Method for Density of Smoke from the Burning or

Decomposition of Plastics; 2016.
D. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved

2010).
E. ASTM D648 - Standard Test Method for Deflection Temperature of Plastics Under Flexural

Load in the Edgewise Position; 2016.
F. ASTM D6864 - Standard Specification for Color and Appearance Retention of Solid Colored

Plastic Siding Products
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, configurations, and material characteristics.
C. Shop Drawings: Submit detailed drawings showing location, profiles and product components,

including but not limited to anchorage requirements, accessories and provisions for achieving
desired finishes.

D. Samples:  Submit two color samples to Architect & Owner for selection.
E. Certificate:  Certify that products of this section meet or exceed specified requirements.
F. Manufacturer's Qualification Statement.
G. 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 products specified in this
section, with not less than 10 years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials to site in manufacturer's original, unopened packaging, with labels clearly

identifying product name and manufacturer.
B. Store products in manufacturer's unopened packaging, under cover and elevated above grade.
C. Store products on flat level surface to prevent warping.
D. Protect products from damage due to related construction activities

1.07 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results.
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1. Do not install products under environmental conditions outside manufacturer's absolute
limits.

B. Allow at least 24 hours for materials to adapt to conditions at project site prior to installation.
1.08 WARRANTY

A. Upon completion of work, provide a written Manufacturer’s Limited Lifetime Warranty for
products installed under this section to Owner.

PART 2  PRODUCTS
2.01 MANUFACTURERS 

A. Gable Louvers:
1. MidAmerica Components:  www.midamericacomponents.com
2. Fypon LLC: www.fypon.com
3. Builders Edge/Tapco International Corp:  www.buildersedge.com
4. Or approved equal.

B. Factory-Fabricated Cellular PVC Column Covers:
1. Elite Trimworks Inc.; Tapered square series:  www.elitetrimworks.com
2. Versatex Building Products LLC; Tapered Series:  www.versatex.com
3. HB&G Building Products Inc.; PermaWrap Series:  www.hbgcolumns.com
4. Royal Corinthian; RoyalWrap™ PVC Column Wraps:  www.royalcorinthian.com.
5. Or Approved Equal.

2.02 SIMULATED WOOD PRODUCTS
A. Gable Louvers:

1. Molded polyurethane foam with factory-applied UV resistant primer suitable for field
applied paint finish.
a. Style:  As indicated on the Drawings.
b. Size:  24 inches.
c. Color:  To be selected by Owner from manufacturer's standard line.

2. Finished surfaces shall be free from cracks, pits, chips, voids, depressions, bumps, ridges
waves, scratches, discoloration or other defacements.

B. Factory-Fabricated Cellular PVC Column Covers:
1. Premanufactured multi-piece, molded cellular PVC column cover, base and capital; UV

stabalized, suitable for paint finish.
a. Style:  Square, untapered.
b. Size:  As indicated on drawings.
c. Column Overall Height:  As indicated on drawings.
d. Column Wall Thickness:  1/2 inch.
e. Shaft, Cap, and Base Construction:  Two corner halves for field assembly.
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2.03 MATERIALS
A. Cellular PVC, Extruded, expanded PVC; UV-resistant, heat-stabilized, and rigid material.

1. Density:  31 pounds per cubic foot, minimum.
2. Surface Burning Characteristics:  Flame spread index of 75 maximum, smoke developed

index of 450 or less, when tested in accordance with ASTM E84.
3. Deflection/Warping:  ASTM D648, Not less than 130 deg F.
4. Water Absorption:  ASTM D570, less than 0.2 percent.

B. Polypropylene, Molded high-density, UV stabilized.
1. Density:  4 pounds per cubic foot, minimum.
2. Surface Burning Characteristics:  Flame spread index of 75 maximum, smoke developed

index of 450 or less, when tested in accordance with ASTM E84.
3. Compressive Strength:  Minimum 300 pounds per sq. inch.

2.04 ACCESSORIES
A. Fasteners:

1. Manufacturer's standard concealed fastners, galvanized steel.
2. Screws; Manufacturer's standard corrosion resistant steel.

B. Adhesive:
1. PVC plastic adhesive acceptable to manufacturer.

C. Sealant (Urethane foam products):
1. Urethane-based adhesive acceptable to manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verification of Conditions:
1. Prior to the start of installation, inspect all preceding work to ensure that there are no

conditions which will cause an unsatisfactory installation of work.
2. Notify Architect in writing of any unacceptable conditions that would adversely affect

installation or subsequent performance of these products.
3. Do not install any work until unsatisfactory conditions are corrected.
4. Commencement of work will imply acceptance of substrate.

3.02 PREPARATION
A. Protection of In-Place Conditions: Protect adjacent surfaces and work to prevent damage

during installation.
B. Surface Preparation:

1. Clean surfaces thoroughly prior to installation.
2. Prepare surface using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use

additional overlay trim to conceal larger gaps.
3.04 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch.
B. Maximum Offset From True Alignment and plumb:  1/4 inch.

3.05 FIELD QUALITY CONTROL
A. After installation, check all work for flaws and defects.
B. Repair all defective work.

1. Remove and replace all damaged components that cannot be successfully repaired as
determined by Architect.
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3.06 CLEANING
A. Remove all protection materials.
B. Clean all surfaces following manufacturer’s recommendations prior to final project completion. 

Do not use harsh cleaning materials or methods that would damage finish.
C. Dispose properly of all debris generated by this work, protection materials and cleaning

materials.
3.07 PROTECTION

A. Protect items installed  under this section from subsequent construction operations.
END OF SECTION
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SECTION 07 21 00
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation at perimeter foundation wall and underside of floor slabs.
B. Batt insulation in wall and Unit Separation wall construction.
C. Foam insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
D. Foam or equal sill sealer insulation beneath bottom plate of all new exterior walls in contact

with concrete.
1.02 RELATED REQUIREMENTS

A. Section 07 25 00 - Weather Barriers:  Separate water-resistive air barrier.
B. Section 07 21 26 - Blown Insulation:  Blown-in, gravity-held fibrous insulation for installation in

attic spaces.
C. Section 07 92 00 - Joint Sealants.

1.03 REFERENCE STANDARDS
A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2016.
B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
C. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
E. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At

750 Degrees C; 2016.
F. RESNET - Residential Home Energy Standards

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
D. Manufacturer's Installation Instructions:  Include information on special environmental

conditions required for installation and installation techniques.
1.05 QUALITY ASSURANCE

A. Formaldehyde Content:  Contractor shall ensure that all products installed are certified
Formaldehyde-Free by the manufacturer.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed on proposed products.
b. Published product data showing compliance with requirements.

1.06 FIELD CONDITIONS
A. Do not install insulation adhesives when temperature or weather conditions are detrimental to

successful installation.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation at Perimeter of Foundation:  Extruded polystyrene board.
C. Insulation in Wood Framed Walls:  Batt insulation with integral Type II vapor retarder (kraft

paper faced batts).
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D. Insulation in Wood Framed Floor/Ceiling Structure:  Batt insulation with no vapor retarder.
2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural
skin or cut cell surfaces.
1. Type:  ASTM C578, Type IV.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88), minimum, per 1 inch

thickness at 75 degrees F mean temperature.
5. Board Width:  24 inches
6. Board Edges:  Tongue-and-groove.
7. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand Highload 40:  building.dupont.com.
b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi:  www.kingspan.com.
c. Owens Corning Corporation; FOAMULAR Extruded Polystyrene (XPS) Insulation: 

www.ocbuildingspec.com.
2.03 BATT INSULATION MATERIALS

A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with 1; friction fit.
1. Flame Spread Index:  75 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
4. Thermal Resistance at exterior walls:  R-value of 20 minimum.
5. Facing:  Kraft paper.

a. Provide unfaced insulation at Unit Separation wall applications.
6. Products:

a. CertainTeed Corporation:  www.certainteed.com.
b. Johns Manville:  www.jm.com.
c. Owens Corning Corporation:  www.ocbuildingspec.com.

2.04 FOAM INSULATION
A. Single component polyurethane, low pressure foam sealant complying with ASTM E2178 for

exterior wall penetrations.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  50 or less, when tested in accordance with ASTM E84.
3. R-value; 1 inch of material at 72 degrees F:  4.7, minimum.
4. Minimum Density:  1.0 pounds per cubic foot.
5. Manufacturers:

a. Dow Chemical Co.; Great Stuff:  www.greatstuff.dow.com.
b. FOMO Products Inc.; Handi Foam:  www.fomo.com/handifoam.
c. Touch 'n Seal Inc.; All Seasons:  www.touch-n-seal.com.

B. Single component polyurethane, low pressure, low pressure build, foam sealant complying with
ASTM E2178 for windows and doors.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  50 or less, when tested in accordance with ASTM E84.
3. R-value; 1 inch of material at 72 degrees F:  4.7, minimum.
4. Minimum Density:  1.10 pounds per cubic foot.
5. Manufacturers:

a. Dow Chemical Co.; Great Stuff Window & Door:  www.greatstuff.dow.com.
b. FOMO Products Inc.; Handi Foam Window & Door:  www.fomo.com/handifoam.
c. Touch 'n Seal Inc.; No Warp:  www.touch-n-seal.com.

2.05 ACCESSORIES
A. Sheet Weather Barrier:  See Section 07 25 00.
B. Tape:  Reinforced polyethylene film with acrylic pressure sensitive adhesive.
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1. Application:  Sealing of interior circular penetrations, such as pipes or cables.
2. Width:  Are required for application.

C. Insulation Fasteners:  Lengths of unfinished, 13 gauge, 0.072 inch high carbon spring steel
with chisel or mitered tips, held in place by tension, length to suit insulation thickness and
substrate, capable of securely supporting insulation in place.

D. Staples:  Steel wire; electroplated or galvanized; type and size to suit application.
E. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

C. Insulation shall be installed in accordance with North America Insulation Manufacturer's
Association (NAIMA) RESNET Grade 1 requirements.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Comply with insulation manufacturer’s printed instructions and recommendations for the

installation of insulation boards.  Provide adequate anchorage or support for each unit.
B. Install boards horizontally on foundation perimeter.
C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION UNDER CONCRETE SLABS
A. Place insulation at perimeter under slabs on grade after base for slab has been compacted.

1. Width of perimeter insulation: 24 inches.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing

slab.
3.04 BATT INSTALLATION

A. Install insulation in accordance with manufacturer's instructions.
B. Install in exterior wall and Dwelling Unit Separation wall spaces without gaps or voids.  Do not

compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
E. Staple facing flanges in place at maximum 6 inches on center.

1. Kraft paper-faced batt insulation in stud cavities of exterior walls.
2. Tape seal butt ends, lapped flanges, and tears or cuts in facing.

F. Retain unfaced insulation batts in place with spindle fasteners at 12 inches on center.
G. Coordinate work of this section with construction of air barrier seal specified in Section 07 25

00.
3.05 FOAM INSULATION

A. Install insulation in accordance with manufacturer's instructions.
B. Install expandable foam sealant to ensure continuity of building insulation envelope/thermal

barrier.
C. Extra care shall be taken with installation of expandable foam sealant to prevent damage to

surrounding work and installed items.
1. Do not overfill gaps.
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3.06 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 07 21 26
BLOWN INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Attic:  Blown insulation pneumatically placed into joist spaces.
1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 07 21 00 - Thermal Insulation.

1.03 REFERENCE STANDARDS
A. ASTM C739 - Standard Specification for Cellulosic Fiber Loose-Fill Thermal Insulation; 2011.
B. ASTM C1015 - Standard Practice for Installation of Cellulosic and Mineral Fiber Loose-Fill

Thermal Insulation; 2006 (Reapproved 2011).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and limitations.
C. Certificates:  Certify that products of this section meet or exceed specified requirements.

1.05 QUALITY ASSURANCE
A. Formaldehyde Content:  Contractor shall ensure that all products installed are certified

Formaldehyde-Free by the manufacturer.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed on proposed products.
b. Published product data showing compliance with requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Blown Insulation:
1. Applegate Insulation:  www.applegateinsulation.com.
2. Fiberlite Technologies, Inc:  www.fiberlitetech.com.
3. GreenFiber:  www.greenfiber.com.
4. Or approved equal.

2.02 MATERIALS
A. Refer to Specification/Selection Design sheets.
B. Applications:  Provide blown insulation in attic as indicated on drawings.
C. Loose Fill Insulation:  ASTM C739, cellulose fiber type, bulk for pneumatic placement.

1. Thermal Transmittance (U-value):  0.27 BTU/hr sq ft deg F, maximum.
2. Total Thermal Resistance at Attic:

a. All Buildings:  R-value of 49 (deg F hr sq ft)/Btu, minimum.
2.03 ACCESSORIES

A. Roof Ventilation Baffles:  Prefabricated ventilation channels for placement under roof
sheathing with baffles to prevent wind-washing.
1. Material:  Polyvinyl chloride (PVC).
2. Roof Joist/Truss Spacing:  24 inch on center, nominal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate and adjacent materials are dry and ready to receive insulation.
B. Verify that light fixtures have thermal cut-out device to restrict over-heating in soffit or ceiling

spaces.
C. Verify spaces are unobstructed to allow for proper placement of insulation.
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3.02 INSTALLATION
A. Install insulation and ventilation baffle in accordance with ASTM C1015 and manufacturer's

instructions.
B. Place insulation pneumatically to completely fill rafter spaces.
C. Place insulation against baffles, and do not impede natural attic ventilation to soffit.

1. Insulation to cover top plates at exterior wall to a minimum installed depth of 6 inches.
D. Completely fill intended spaces leaving no gaps or voids.

3.03 FIELD QUALITY CONTROL
A. Insulation Certification - Contractor shall post in the attic of each building (near the attic

access) Certification of Insulation Type, "R" value, conformance to applicable Federal
Specifications, plus the date of installation and the name of the installer.

B. Installer shall install measuring “tape” for each 300 SF of attic area, stapled to side of truss
webbing.

3.04 CLEANING
A. Remove loose insulation residue.

END OF SECTION
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SECTION 07 25 00
WEATHER BARRIERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water-resistive, vapor-permeable air and water barriers.
1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Water-resistive air barrier under exterior cladding.
1.03 DEFINITIONS

A. Weather Barriers:  Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

B. Water-Resistive Barrier:  A material behind an exterior wall covering that is intended to resist
liquid water that has penetrated behind the exterior covering from further intruding into the
exterior wall assembly.

1.04 REFERENCE STANDARDS
A. AATCC Test Method 127 - Water Resistance: Hydrostatic Pressure Test; 2014.
B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified

Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection;
2015a.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
E. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.
F. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2012.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on material characteristics.
C. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage

and handling criteria.
1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by materials manufacturers before, during,
and after installation.

PART 2  PRODUCTS
2.01 WATER-RESISTIVE AIR BARRIER MATERIALS

A. Water-Resistive Air Barrier:  For use in Construction Types I, II, III, and IV on buildings greater
than 40 feet in height.
1. Comply with NFPA 285 wall assembly requirements in accordance with local building

code and authorities having jurisdiction (AHJ).
B. Water-Resistive and Air Barrier, Multilayers:  Outer layers of nonwoven, spunbonded

polypropylene with vapor permeable, watertight polymeric middle layer.
1. Air Permeance:  0.004 cfm/sq ft, maximum, when tested in accordance with ASTM

E2178.
2. Water Vapor Permeance:  54 perms, minimum, when tested in accordance with ASTM

E96/E96M using Procedure A - Desiccant Method, at 73.4 degrees F.
3. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 3

months of weather exposure.
4. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed

index of 450 or less, Class A when tested in accordance with ASTM E84.
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5. Water Resistance:  Withstand hydrostatic head of 21 inches, minimum, for at least five
hours; pass test method in accordance with AATCC Test Method 127.

6. Seam and Perimeter Tape:  As recommended by sheet manufacturer.
7. Products:

a. DuPont Building Innovations; Tyvek Home Wrap with FlexWrap NF, StraightFlash,
StraightFlash VF, Tyvek Wrap Caps, and Tyvek Tape:  www.dupont.com.

b. Kingspan Insulation LLC; GreenGuard HPW Building Wrap with GreenGuard Butyl
Flashing and GreenGuard SuperStretch Flashing:  www.trustgreenguard.com.

c. National Shelter Products, Inc; DRYLine HP with Dryline Sheathing Tape, ATX
Flashing, and ATX Flex Flashing:  www.drylinewrap.com.

2.02 ACCESSORIES
A. Sealants, Tapes, and Accessories Used for Sealing Water-Resistive Barrier and Adjacent

Substrates:  As indicated or complying with water-resistive barrier manufacturer's installation
instructions.

B. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except
slip resistance requirement is waived if not installed on a roof.
1. Width:  4 inches.

C. Thinners and Cleaners:  As recommended by water-resistive barrier manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions comply with requirements 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 and sealants in accordance with
manufacturer's instructions.

3.03 INSTALLATION
A. Install materials in accordance with manufacturer's installation instructions.
B. Water-Resistive Air Barriers:  Install continuous water-resistive barrier over surfaces indicated,

with sheets lapped to shed water and with seams and  joints sealed to adjacent surfaces..
C. Mechanically Fastened Exterior Sheets:

1. Install sheets shingle-fashion to shed water, with seams aligned horizontal.
2. Overlap seams as recommended by manufacturer, 6 inches, minimum.
3. Overlap at outside and inside corners as recommended by manufacturer, 12 inches,

minimum.
4. Attach to framed construction with fasteners extending through sheathing into framing,

and space fasteners at 12 to 18 inches on center along each framing member supporting
sheathing.

5. For applications indicated to be airtight, seal seams, laps, penetrations, tears, and cuts
with self-adhesive tape; use only large-headed, gasketed fasteners as recommended by
manufacturer.

6. Where stud framing rests on concrete or masonry substrate, extend lower edge of barrier
sheets at least 4 inches below bottom of framing and seal to substrate with sealant or
approved mounting tape.

7. Install water-resistive barrier over jamb flashings.
8. Install head flashings under water-resistive barrier.
9. At framed openings with frames having nailing flanges, extend sheet into opening and

over flanges; at head of opening, seal sheet over flange and flashing.
D. Openings and Penetrations in Exterior Water-Resistive Air Barriers:

1. Install flashing over sills, covering entire sill framing member, and extend at least 5
inches onto water-resistive barrier and at least 6 inches up jambs; mechanically fasten
stretched edges.
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2. At openings 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 filled with nonflanged frames, seal water-resistive barrier to each side of
framing at opening using flashing at least 9 inches wide, and covering entire depth of
framing.

4. At head of openings, install flashing under water-resistive barrier extending at least 2
inches beyond face of jambs; seal water-resistive barrier to flashing.

5. At interior face of openings, seal gaps between window and door frames and rough
framing using appropriate joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating items and seal to
surface of water-resistive barrier.

3.04 PROTECTION
A. Do not leave materials exposed to weather longer than recommended by manufacturer.
B. Protect installed weather barrier from any and all damage prior to installation of exterior

cladding or veneers.
1. Any and all rips, tears and/or punctures shall be repaired in accordance with

manufacturer’s written repair instructions.
2. If damaged building wrap is not repairable, then follow manufacturer’s written instructions 

for partial removal and “patching” of building wrap to maintain integrity of building wrap
membrane.

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. 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.
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; 2009.
B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified

Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection;
2015a.

C. ASTM D3462/D3462M - Standard Specification for Asphalt Shingles Made From Glass Felt
and Surfaced with Mineral Granules; 2010a.

D. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007
(Reapproved 2012).

E. ASTM D7158/D7158M - Standard Test Method for Wind Resistance of Asphalt Shingles (Uplift
Force/Uplift Resistance Method); 2017.

F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
G. ASTM E108 - Standard Test Methods for Fire Tests of Roof Coverings; 2011.
H. ASTM F1667/F1667M - Standard Specification for Driven Fasteners: Nails, Spikes, and

Staples; 2021a.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data indicating material characteristics and performance criteria.
C. Manufacturer's Installation Instructions:  Indicate installation criteria and procedures.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store materials with labels intact in manufacturer's unopened packaging until ready
for installation.

B. Store materials under dry and waterproof cover, well ventilated, and elevated above grade on
a flat surface.

C. When storing roofing materials on roofing system ensure that no damage occurs to supporting
members and other materials.

1.07 FIELD CONDITIONS
A. Do not install shingles, underlayment when ambient air temperatures are below 45 degrees F.

1.08 WARRANTY
A. Provide manufacturer's standard, transferable warranty:
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1. Materials:  Warrant shingles for 30 years against defect or deterioration that results in
leaks under normal weather and use conditions.

2. Installation:  Warrant total roof system, including underlayments, flashings, and other roof
components for 2 years against water penetration.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Asphalt Shingles:
1. Tamko; Heritage:  www.tamko.com.
2. CertainTeed; Landmark Series:  www.certainteed.com.
3. GAF; Timberline American Harvest:  www.gaf.com.
4. Owens Corning Corp; Oakridge:  www.owenscorning.com.
5. Or approved equal.

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 (Uplift):  Class D, when tested in accordance with ASTM

D7158/D7158M.
3. Warranted Wind Speed:  Not greater than 115 mph.
4. Fungal/Algae Resistant.
5. Self-sealing type.
6. Style:  Laminated overlay.

2.03 SHEET MATERIALS
A. Eave and Valley Protection Membrane:  Self-adhering polymer-modified asphalt sheet

complying with ASTM D1970/D1970M; 40 mil total thickness; with strippable treated release
paper and polyethylene sheet top surface.

B. Underlayment:  Synthetic non-asphaltic sheet, intended by manufacturer for mechanically
fastened roofing underlayment without sealed seams and meeting requirements of ASTM
D226/D226M.
1. Type:  Woven polypropylene with anti-slip polyolefin coating on both sides.
2. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.
3. Ultraviolet (UV) Resistance and Weatherability:  Approved in writing by manufacturer for

exposure to weather for minimum of two months.
4. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
5. Water Vapor Permeance:  Vapor retarder; maximum of 1 perm, when tested in

accordance with ASTM E96/E96M Procedure A, desiccant method.
6. Fasteners:  As recommended by manufacturer or building code qualification report or

approval.
7. Products:

a. Beacon Roofing Supply Inc; Tri-Built Synthetic Underlayment:  www.becn.com.
b. System Components Corporation, Inc; ProTex:  www.systemcomponents.net.
c. Or approved equal.

C. Underlayment:  Asphalt-saturated organic roofing felt, unperforated, complying with ASTM
D226/D226M, Type I, No. 15.

2.04 METAL FLASHING
A. Metal Flashings:  Provide sheet metal eave edge, gable board, facia board, and other flashing

as indicated.
1. Form flashings to protect roofing materials from physical damage and shed water.
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.

B. Aluminum Flashing:  Prefinished aluminum, 26 gauge, 0.017 inch minimum thickness; stucco
embossed, PVC coating, color as selected by Owner.
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2.05 ACCESSORIES
A. Roofing Nails:  Standard round wire shingle type, galvanized steel, minimum 3/8-inch head

diameter, 12-gauge, 0.109-inch nail shank diameter, 1-1/2 inches long and complying with
ASTM F1667/F1667M.

B. Coil Nails:  Standard round wire shingle type, barbed shank, of electro-galvanized steel, 11 -
12 wire gage, 0.125 - 0.109 inch shank diameter, 3/8 inch head diameter, of sufficient length to
penetrate through roof sheathing or 3/4 inch into roof sheathing or decking.

C. Asphalt Roof Cement:  ASTM D4586/D4586M, asbestos-free.
D. Ridge Vents:  Plastic, corrugated with vent openings that do not permit direct water or weather

entry; flanged to receive shingles; Vent-Sure manufactured by Owens Corning.
1. Free Vent Area (net):  18 square inches per linear foot.
2. Size:  1 inch high x 11-7/16 inch wide.

E. Roof Vents:  Aluminum construction with nailing flange and insect screen; equal to Model RVA
50 manufactured by Air Vent Inc.
1. Free Vent Area (net):  50 square inches.
2. Size of Roof Opening:  8 inch round.
3. Color:  Color as selected by Owner/Architect.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions prior to starting this work.
B. Verify that roof deck is of sufficient thickness to accept fasteners.
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. Remove existing roofing, underlayment, flashings, nails, and all accessories to existing roof

deck.
B. Seal roof deck joints wider than 1/16 inch as recommended by shingle manufacturer.
C. At areas where eave protection membrane is to be adhered to substrate, fill knot holes and

surface cracks with latex filler.
D. Broom clean deck surfaces before installing underlayment or eave protection.
E. Install eave edge and gable edge flashings tight with fascia boards.  Weather lap joints 2

inches and seal with plastic cement.  Secure flange with nails spaced 8 inches on center.
3.03 INSTALLATION

A. Eave Protection Membrane:
1. Install eave protection membrane from eave edge to minimum 36 inches up-slope

beyond exterior face of exterior wall.
2. Install eave protection membrane in accordance with manufacturer's instructions.

B. Underlayment:
1. 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 6 inches; stagger end
laps of each consecutive layer and nail in place  through metal disks at 12 inches on
center.

2. 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 through metal disks at 12 inches, and weather lap minimum 4 inches
over eave protection.

3. Weather lap and seal watertight with plastic cement any items projecting through or
mounted on roof.

C. Valley Protection Membrane:
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1. Install one ply of flexible flashing, minimum 48 inches wide, centered over valleys.
2. Install flexible flashing in accordance with manufacturer's instructions.
3. Weather lap joints minimum 4 inches.
4. Nail in place minimum 18 inches on center, 1 inch from edges.

D. Metal Flashing:
1. Install flashings in accordance with manufacturer's instructions.
2. Weather lap joints minimum 2 inches and seal weather tight with plastic cement.
3. Secure in place with nails at 8 inches on center, and conceal fastenings.
4. At sidewall roof lines (where a sloped roof abuts a vertical wall surface) “kickout flashing”

shall be installed in accordance with the siding manufacturer written Installation
Requirements

5. Items Projecting Through or Mounted on Roofing:  Flash and seal weather tight with
plastic cement.

E. Shingles:
1. Install shingles in accordance with manufacturer's instructions.

a. Fasten individual shingles using two nails per shingle, or as required by manufacturer
and local building code, whichever is greater.

b. Fasten strip shingles using four nails per strip, or as required by manufacturer and
local building code, whichever is greater.

2. 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.

3. Project first course of shingles 1/2 inch beyond fascia boards.
4. Extend shingles 1/2 inch beyond face of gable edge fascia boards.
5. 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, concealing valley protection.
6. Cap hips and ridges with pre-formed ridge and hip shingles, maintaining 5-inch weather

exposure, and place to avoid exposed nails.
7. Coordinate installation of roof mounted components or work projecting through roof with

weathertight placement of counterflashings.
8. Complete installation to provide weathertight service.

F. Vents:
1. Ridge vent openings and ridge vent material shall not be located less than 24 inches from

end of ridge.
2. Roof vents shall be located on the rear-facing slope of roof, within 24 inches of the ridge.

Installation to be evenly spaced across the width of attic areas contained between rated
partitions.

3.04 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
B. Clean exposed work upon completion of installation; remove grease and oil films, excess joint

sealer, handling marks, and debris from installation, leaving work clean and unmarked, free
from dents, creases, waves, scratch marks, or other damage to finish.

END OF SECTION
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SECTION 07 46 33
VINYL SIDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vinyl siding and trim.
B. Aluminum soffit and trim

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Siding substrate.
B. Section 07 25 00 - Weather Barriers:  Water-resistive air barrier under siding.

1.03 REFERENCE STANDARDS
A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2013.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
2014.

C. ASTM D3679 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Siding; 2013.
D. ASTM D5206 - Standard Test Method for Windload Resistance of Rigid Plastic Siding; 2013.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

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. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Color Samples:  Where colors are not specified, provide samples of manufacturer's entire
color line for selection.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Not less than three years of experience with products specified.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based

materials, in accordance with requirements of local authorities having jurisdiction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Alside, Inc; Odyssey Plus:  www.alside.com.
B. CertainTeed Corporation; Monogram:  www.certainteed.com.
C. Ply Gem Industries, Inc; Carvedwood:  www.plygem.com.
D. VariForm Brand Siding by Ply Gem; Camden Pointe:  www.plygem.com.

2.02 MATERIALS
A. General Requirements:

1. Siding:  Complying with ASTM D3679.
2. Wind Resistance:  Capable of withstanding minimum of 40 psf negative pressure, when

tested in accordance with ASTM D5206.
3. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke developed

index of 450, maximum; when tested in accordance with ASTM E84.
B. Horizontal Vinyl Siding:
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1. Profile:  Clapboard, Double 5-Inch; 5 inches wide; 10 inch exposure.
2. Thickness:  0.044 inch (nominal), minimum.
3. Length:  12 feet, minimum.
4. Nailing Hem:  Double layer, with 1-1/8 inch long nail holes at maximum 18 inch on center.
5. Finish:  Woodgrain.
6. Color:  As selected by Architect from manufacturers full range of available colors.

C. Shingles and Shakes:  Injection molded simulated cedar shingles made from thermoplastic
polyolefin, complying with ASTM D3679 except for material composition.
1. Profile:  Hand-split shingles; 10 inches wide by 10 feet long panel.
2. Thickness:  0.10 inch, minimum.
3. Nailing Hem:  Double layer, with 1-1/8 inch long nail holes at maximum 18 inches on

center.
4. Color:  Match siding.

D. Alluminum Soffit:  Prefinished Aluminum complying with ASTM B209 ; 2-coat fluoropolymer
polyester coating, AAMA 2604, thermally cured.
1. Profile: 16 inch Quad-4, 3/8 inch depth; Fully-vented.
2. Thickness:  26 gauge, (0.016 inch).
3. Net Free Vent Area:  9 sq. in. per linear foot, minimum.
4. Finish:  Smooth.
5. Color:  As selected from manufacturer's full range of available colors.
6. Accessories: 'J'-channel; starter strip; associated trim.
7. Manufacturers:

a. Napco (a PlyGem Inc. company):  www.napcoproducts.com.
b. Alside Inc.:  www.alside.com.
c. Fabral Inc.:  www.fabral.com.
d. Or approved equal.

2.03 ACCESSORIES
A. Accessories:  Provide coordinating accessories made of same material as required for

complete and proper installation whether or not specifically indicated on drawings.
1. Color:  Match adjacent siding or soffit panels.
2. Length:

a. Corner Posts:  10 feet, minimum.
b. Other Trim:  12-1/2 feet, minimum.

3. Profiles:  Provide types as indicated on drawings.
4. Starter Strip:  Single-row nailing hem with elongated nailing holes 1-1/4 inch long at 18

inch on center, with 1/4 inch base projection.
5. J-Channel Trim:  Wide flange.
6. Corner Posts:

a. Outside:  Universal.
7. Window and Door Surround:  2-1/2 inch wide.
8. Other Linear Trim:  3-1/2 inch wide, unless otherwise indicated.
9. H-Molding.
10. Back Plate: Universal light fixture mounting base/surround, color to match adjacent siding

or soffit panels.
11. Finishing Trim.

B. Fasteners:  Aluminum nails, alloy 5056 or 6110, with minimum tensile strength of 63,000 psi;
length as required to penetrate framing at least 3/4 inch.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrate conditions before beginning installation; verify dimensions and acceptability
of substrate.

B. Verify that water-resistive air barrier has been installed over substrate completely and
correctly; see Section 07 25 00.

C. Do not proceed with installation until unacceptable conditions have been corrected.
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D. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

3.02 INSTALLATION
A. Install siding, soffit, and trim in accordance with manufacturer's printed installation instructions.
B. Attach securely to framing, not sheathing, with horizontal components true to level and vertical

components true to plumb, providing a weather resistant installation.
1. Provide trim and associated hardware as required for surface-mounted and/or recessed

installation of exterior lights at soffit panels.
2. Provide vent area indicated on drawings.

C. Clean dirt from surface of installed products, using mild soap and water.
3.03 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 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, and other items as
required.

B. Sealants for joints within sheet metal fabrications.
1.02 RELATED REQUIREMENTS

A. Section 04 20 00 - Unit Masonry:  Metal flashings at masonry.
B. Section 07 31 13 - Asphalt Shingles:  Installation of flashings specified in this section.
C. Section 07 46 33 - Vinyl Siding:  Flashings associated with siding installation.
D. Section 07 92 00 - Joint Sealants:  Sealing non-lap joints between sheet metal fabrications and

adjacent construction.
1.03 REFERENCE STANDARDS

A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014a.
B. ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and

Waterproofing; 2015a.
C. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007

(Reapproved 2012).
D. CDA A4050 - Copper in Architecture - Handbook; current edition.
E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 QUALITY ASSURANCE
A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and

standard details, except as otherwise indicated.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.
PART 2  PRODUCTS
2.01 SHEET MATERIALS

A. Pre-Finished Aluminum:  ASTM B209M, 3005 alloy, H12 or H14 temper; 20 gauge, (0.032
inch) thick; plain finish shop pre-coated with silicone modified polyester coating.

2.02 FABRICATION
A. General:  Provide prefinished aluminum sheet metal flashing at changes in adjacent siding

materials and other flashing indicated, color as selected by Owner/Architect.
B. Form sections true to shape, accurate in size, square, and free from distortion or defects.
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.

2.03 ACCESSORIES
A. Fasteners:  Galvanized steel, with soft neoprene washers.
B. Underlayment:  ASTM D2178/D2178M, glass fiber roofing felt.
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C. Primer:  Zinc chromate type.
D. Concealed Sealants:  Non-curing butyl sealant.
E. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as

recommended by manufacturer for substrates to be sealed; color to match adjacent material.
F. Asphalt Roof Cement:  ASTM D4586/D4586M, Type I, asbestos-free.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrates are ready to receive work.
B. Verify that water-resistive 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 of

unsatisfactory preparation before proceeding.
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, 0.015 inch.
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.

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. Precast concrete splash blocks.

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. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for

Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2015.

B. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021.

1.04 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, 6 inch long illustrating component design, finish, color, and

configuration.
1.05 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 MATERIALS

A. Pre-Finished Aluminum Sheet:  ASTM B209/B209M, 3005 alloy, H14 temper; 0.032 inch thick.
1. Finish:  Plain, shop pre-coated with acrylic coating.
2. Color:  As selected from manufacturer's standard colors.

2.02 COMPONENTS
A. Gutters:  5 inch K-style profile.
B. Downspouts:  2 inch by 3 inch Rectangular profile, minimum.
C. Anchors and Supports:  Profiled to suit gutters and downspouts.

1. Gutter Supports:  Straps.
2. Downspout Supports:  Straps.

D. Fasteners:  Same material and finish as gutters and downspouts, with soft neoprene washers.
2.03 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.
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2.04 FINISHES
A. Acrylic polyester coating:  Baked enamel system complying with AAMA 2603.

2.05 ACCESSORIES
A. Splash Blocks:  Precast concrete type, size and profiles indicated; minimum 3000 psi at 28

days, with minimum 5 percent air entrainment.
1. Size:  3 inch by 12 inch by 30 inch
2. Manufacturer:  Equal to  Modern Precast Inc:  www.modernprecast.com.
3. Model No:  30" Splash Block.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that surfaces are ready to receive work.

3.02 PREPARATION
A. Paint concealed sheet metal surfaces and surfaces in contact with dissimilar metals with

protective backing paint to a minimum dry film thickness of 15 mil, 0.015 inch.
3.03 INSTALLATION

A. Install gutters, downspouts, and accessories in accordance with manufacturer's instructions.
B. Slope gutters 1/8 inch per foot, 2 percent minimum.
C. Set splash blocks under downspouts.  

END OF SECTION
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant

assemblies, whether indicated on drawings or not.
1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.03 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a.
B. ITS (DIR) - Directory of Listed Products; current edition.
C. FM (AG) - FM Approval Guide; current edition.
D. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
E. UL (FRD) - Fire Resistance Directory; current edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
C. Sustainable Design Submittal:  Submit VOC content documentation for nonpreformed

materials.
D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
E. Certificate from authority having jurisdiction indicating approval of materials used.
F. Manufacturer's qualification statement.
G. Installer's qualification statement.

1.05 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire

ratings when tested in accordance with methods indicated.
1. Listing in UL (FRD) will be considered as constituting an acceptable test report.

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:
1. Trained by manufacturer.

1.06 FIELD CONDITIONS
A. Comply with firestopping manufacturer's recommendations for temperature and conditions

during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

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; Fire Barrier:  www.3m.com/firestop.
2. A/D Fire Protection Systems Inc; A/D Fire Barrier:  www.adfire.com.
3. Dow Corning; Fire Stop: www.dowcorning.com
4. Hilti, Inc; FS-ONE, FS-ONE MAX:  www.hilti.com.
5. RectorSeal Corporation; FlameSafe:  www.flamesafe.rectorseal.com
6. Specified Technologies Inc; SpecSeal:  www.stifirestop.com.
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7. Or approved equal..
2.02 MATERIALS

A. Firestopping:  Any material meeting requirements.
B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of

materials as required for tested firestopping assembly.
2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. The following listed UL Fire Rated Penetration Systems are provided for the Contractor’s use
in selecting the appropriate system for field conditions and F Rating of penetrated assemblies.
1. Contractor is not limited to using only these fire rated systems.
2. Contractor shall provide proper documentation upon request of the Owner/Architect or

Authorities having jurisdiction over project.
B. Through Penetration Firestopping:  Use any system that has been tested according to ASTM

E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Temperature Rise:  For horizontal rated assemblies (Floor/Ceiling), provide systems that

have been tested to show T Rating equal to required F Rating.
a. Systems contained and located within the cavity of a wall, T Rating is not required.

2. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will
be considered evidence of successful testing.

C. Additional related information is provided on MEP Drawings.
2.04 FIRESTOPPING PENETRATIONS THROUGH GYPSUM BOARD WALLS

A. Penetrations By:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 2 Hour Construction:  UL System W-L-1033; Specified Technologies Inc. SIL
Silicone Sealant.

b. 2 Hour Construction:  UL System W-L-1054; Hilti FS-ONE MAX Intumescent
Firestop Sealant.

c. 2 Hour Construction:  UL System W-L-1506; Hilti CFS-D Firestop Cable Disc.
d. 1 Hour Construction:  UL System W-L-1054; Hilti FS-ONE MAX Intumescent

Firestop Sealant.
e. 1 Hour Construction:  UL System W-L-1001; 3M CP 25 WB.
f. 1 Hour Construction:  UL System W-L-1312; RectorSeal FlameSafe Silicone NS.
g. 1 Hour Construction:  UL System W-L-1222; STI SpecSeal LCI sealant.
h. 1 Hour Construction:  UL System W-L-1066; A/D Fire Protection FireBarrier Silicone.

2. Uninsulated Non-Metallic Pipe, Conduit, and Tubing:
a. 2 Hour Construction:  UL System W-L-2128; Hilti FS-ONE MAX Intumescent

Firestop Sealant.
b. 2 Hour Construction:  UL System W-L-2241; Specified Technologies Inc. WF300

Intumescent Firestop Caulk (For Wood Frame Construction).
c. 1 Hour Construction:  UL System W-L-2128; Hilti FS-ONE MAX Intumescent

Firestop.
d. 1 Hour Construction:  UL System W-L-1038; RectorSeal FSP 1100 Putty.
e. 1 Hour Construction:  UL System W-L-2167; RectorSeal FlameSafe Wrap Strip.
f. 1 Hour Construction:  UL System W-L-2048; STI SpecSeal BLU or RED.
g. 1 Hour Construction:  UL System W-L-2155; A/D Fire Protection FireBarrier Collar.

3. Electrical Cables Not In Conduit:
a. 2 Hour Construction:  UL System W-L-3065; Hilti FS-ONE MAX Intumescent

Firestop Sealant, CP 606 Flexible Firestop Sealant, CD 601S Elastomeric Firestop
Sealant, or CP 618 Firestop Putty Stick.

b. 2 Hour Construction:  UL System W-L-3076; Specified Technologies Inc. SSS
Intumescent Firestop Sealant.

c. 1 Hour Construction:  UL System W-L-3024; Specified Technologies Inc. SSP
Firestop Putty.
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d. 1 Hour Construction:  UL System W-L-3065; Hilti FS-ONE MAX Intumescent
Firestop Sealant, CP 606 Flexible Firestop Sealant, CD 601S Elastomeric Firestop
Sealant, or CP 618 Firestop Putty Stick.

e. 1 Hour Construction:  UL System W-L-3076; Specified Technologies Inc. SSS
Intumescent Firestop Sealant.

f. 1 Hour Construction:  UL System W-L-3334; Hilti CP 653 Speed Sleeve.
g. 1 Hour Construction:  UL System W-L-3376; Specified Technologies Inc.

Ready-Sleeve.
2.05 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  Use any system that is listed by UL (FRD) and tested in accordance with

ASTM E814 with F Rating equal to fire rating of penetrated assembly and T Rating Equal
to F Rating and in compliance with other specified requirements.
a. Systems penetrating a horizontal fire rated assembly, where contained and located

within the cavity of a wall, do not require a T Rating.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.
C. Install labeling required by code.

3.04 FIELD QUALITY CONTROL
A. Repair or replace penetration firestopping and joints at locations where inspection results

indicate firestopping or joints do not meet specified requirements.
3.05 CLEANING

A. Clean adjacent surfaces of firestopping materials.
3.06 PROTECTION

A. Protect adjacent surfaces from damage by material installation.
END OF SECTION
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SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-sag gunnable joint sealants.
B. 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 03 30 00 - Cast-in-Place Concrete: Sealants required for through-penetrations.
C. Section 06 10 00 - Rough Carpentry: Sealing joints between built-up framing members.
D. Section 08 11 13 - Hollow Metal Doors and Frames.
E. Section 08 53 13 - Vinyl Windows.
F. Section 09 21 16 - Gypsum Board Assemblies:  Sealants required for through-penetrations.

1.03 REFERENCE STANDARDS
A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants

by Means of a Durometer; 2015.
B. ASTM C834 - Standard Specification for Latex Sealants; 2014.
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014a.
D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.
E. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold

Liquid-Applied Sealants; 2002 (Reapproved 2013).
F. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit manufacturer's technical datasheets for each product to be used;

include the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is

compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.
7. Sample product warranty.

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. Sustainable Design Documentation:  For sealants and primers, submit VOC content and
emissions documentation; see Section 01 61 16.

E. Executed warranty.
1.05 WARRANTY

A. Manufacturer Warranty:  Provide 2-year manufacturer warranty for installed sealants and
accessories that fail to achieve a watertight seal, exhibit loss of adhesion or cohesion, or do
not cure. Complete forms in Owner's name and register with manufacturer.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in vertical surfaces joints without sagging or slumping.
1. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
2. Dow:  www.dow.com.
3. GE Silicones Inc.:  www.ge.com.
4. Pecora Corporation:  www.pecora.com.
5. Sika Corporation:  www.usa-sika.com.
6. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com.
7. Or approved equal.

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:
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials including, but not limited to:

1) Flashing and adjacent building materials.
2) Vertical siding/masonry joints.
3) Sleeves or pipes penetrating exterior walls.
4) Sleeves or pipes penetrating masonry or concrete walls.

d. Openings below ledge angles in masonry.
e. Lap joints in and penetrations through weather barriers.
f. Exterior Siding:
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. Gypsum board to wood or masonry.
c. Metal to gypsum board, wood, or masonry.
d. Perimeter of plumbing fixtures, shower surrounds, drains, or piping.
e. Perimeter of  counter tops and vanity tops
f. Other joints indicated below.

3. Do not seal the following types of joints:
a. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
b. Joints where installation of sealant is specified in another section.

4. Additional Locations:  In addition to locations listed or shown on the Drawings to receive
continuous sealant materials, a continuous bead of sealant, appropriate to construction
materials and locations, shall be provided/installed at:
a. Horizontal joint between bottom of wood sill plate and top of foundation wall or slab

on grade.
b. Horizontal joint(s) between double/triple top plates.
c. Vertical joint(s) between double/triple studs in general framing and at door/window

rough openings.
d. Stud cavities blocked at change in ceiling heights.
e. Penetrations through top and bottom plates.
f. Seam(s) in band joists.
g. Gaps in exterior wall sheathing.
h. Penetrations in exterior wall sheathing.
i. Penetrations in gypsum board of insulated exterior walls.

B. Exterior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.
1. Masonry Expansion Joints:  Two-part polyurethane.
2. Metal to Masonry:  Two-part polyurethane.
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3. Lap Joints in Sheet Metal Fabrications:  Two-part polyurethane, non-curing.
4. General Flashing and Flashing to Brick:  One-part polyurethane.
5. Sleeves in Walls:  One-part polyurethane.

C. Interior Joints:  Use non-sag acrylic sealant, unless otherwise indicated.
1. Gypsum Board or Plaster to Masonry or Wood:  Acrylic.
2. Metal to Gypsum Board, Plaster or Masonry:  Acrylic.
3. Metal to Brick:    Two-part polyurethane.
4. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-resistant

silicone sealant; white.
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
A. 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:  White.
2. Products:

a. Dow Chemical Company; 732 Silicone:  www.dow.com.
b. GE Silicones, Inc; Silicone II:  www.ge.com.
c. Or approved equal.

B. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Products:

a. Pecora Corporation; Dynatrol, or GC-9 polysulfide:  www.pecora.com/#sle.
b. Tremco Commercial Sealants & Waterproofing; Dymeric or Moro: 

www.tremcosealants.com/#sle.
C. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining,

non-bleeding, non-sagging; not intended for exterior use.
1. Products:

a. Pecora Corporation; AC-20 Acrylic:  www.pecora.com/#sle.
b. Sherwin-Williams Company; 850A Acrylic Latex Caulk: 

www.sherwin-williams.com/#sle.
c. Tremco Commercial Sealants & Waterproofing; Tremflex 834: 

www.tremcosealants.com/#sle.
2.05 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. Open Cell:  40 to 50 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. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

D. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.

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.
3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer.
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.

H. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.
3.04 CLEANING

A. Remove excess sealant and caulking materials and smears from adjacent surfaces as work
progresses.

B. Repair joints which have shrunk, sagged, run or have thin spots.
END OF SECTION
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames at Community Building.
B. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS
A. Section 04 20 00 - Unit Masonry.
B. Secton  06 10 00 - Rough Carpentry.
C. Section 07 46 33 - Vinyl Siding.
D. Section 07 92 00 - Joint Sealants.
E. Section 08 71 00 - Door Hardware.
F. Section 09 91 13 - Exterior Painting:  Field painting.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2011.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2011.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2016.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2015.

H. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
I. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors

and Frames; 2007.
1.04 SUBMITTALS

A. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes.

B. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, gauges,
reinforcements, cutouts, instaltion and anchorage details, and any indicated finish
requirements.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified

requirements.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion

and adverse effects on factory applied painted finish.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Fleming Door Products, an Assa Abloy Group company:  www.assaabloydss.com.
2. Republic Doors, an Allegion brand:  www.republicdoor.com.
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3. Steelcraft, an Allegion brand:  www.allegion.com.
4. Or approved equal.

2.02 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush. 
6. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturer's standard.
7. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components

zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Community Building , Exterior Doors:  Thermally insulated. 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 1 - Standard-duty.
b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model Full-glazed, and Embossed 3-Panel, Half-glazed.
d. Door Face Metal Thickness:  20 gauge, 0.032 inch, minimum.

2. Door Core Material:  Vertical steel stiffeners with fiberglass batts.
3. Door Thermal Resistance:  R-Value of 7.
4. Door Thickness:  1-3/4 inches, nominal.
5. Door Finish:  Factory primed and field finished.

2.04 HOLLOW METAL FRAMES
A. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
B. Exterior Door Frames:  Full profile/continuously welded type.

1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in
accordance with ASTM A653/A653M, with A40/ZF120 coating.

2. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.
3. Frame Finish:  Factory primed and field finished.
4. Weatherstripping:  Separate, see Section 08 71 00.

2.05 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

2.06 ACCESSORIES
A. Glazing:  Fire-rated safty glazing, factory installed.
B. Removable Stops:  Formed sheet steel, mitered or butted corners; prepared for countersink

style tamper proof screws.
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C. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

D. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 INSTALLATION
A. Install doors and frames in accordance with manufacturer's instructions and related

requirements of specified door and frame standards or custom guidelines indicated.
B. Coordinate frame anchor placement with wall construction.
C. Install door hardware as specified in Section 08 71 00.
D. Coordinate installation of electrical connections to electrical hardware items.

3.03 TOLERANCES
A. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.04 ADJUSTING
A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 14 16
WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pre-hung, molded panel doors.
1.02 RELATED REQUIREMENTS

A. Section 06 20 00 - Finish Carpentry:  Trim casings.
B. Section 08 71 00 - Door Hardware.
C. Section 09 91 23 - Interior Painting:  Field finishing of doors.

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - American National Standard for Basic Hardboard; 2012.
B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory priming, and other details.
D. Manufacturer's Installation Instructions:  Indicate special installation instructions.
E. Warranty, executed in Owner's name.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging, and inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or

wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.06 WARRANTY
A. Manufacturer Warranty:  Provide manufacturer's warranty on interior doors for the life of the

installation. Complete forms in Owner's name and register with manufacturer.
1. Include coverage for delamination of veneer, warping beyond specified installation

tolerances, defective materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Molded Panel Doors
1. Masonite International Corp.:  www.masonite.com.
2. Baird Brothers Sawmill Inc.:  www.bairdbrothers.com.
3. Jeld-Wen Inc.:  www.jeldwen.com.
4. Or approved Equal.

2.02 DOORS 
A. Doors:  Refer to drawings for locations and additional requirements.

1. Quality Standard:  Economy Grade, Standard Duty performance, in accordance with
AWI/AWMAC/WI (AWS), unless noted otherwise.

B. Interior Doors:  1-3/8 inches thick unless otherwise indicated; molded panel construction.
1. Style:  3 Panel, Shaker as indicated on drawings.
2. Hardboard facing for field opaque finish.

2.03 DOOR AND PANEL CORES
A. Hollow Core Doors:  Type - Standard (FSHC); plies and faces as indicated above.
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2.04 DOOR FACINGS
A. Hardboard Facing for Opaque Finish:  ANSI A135.4, Class 2 - Standard, Molded Panel

hardboard, 1/8 inch thick.
B. Facing Adhesive:  Type I - waterproof.

2.05 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.
B. Cores Constructed with wood or MDF stiles and rails:

1. Provide solid blocks at lock edge for hardware reinforcement.
C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with

hardware requirements and dimensions.
1. Mortice doors for 3-1/2 inch standard duty radius hinges.
2. Face bore(s) for cylindrical lock, where scheduled, are to be 2-1/8” diameter at 2-3/8 inch

backset.
D. Vertical door edges to be beveled lock strike side and meeting rails.
E. Factory fit and hang doors to frames constructed for the opening dimensions identified on the

Drawings, with edge clearances in accordance with specified quality standard.
1. Provide 3/8 inch clearance at bottom unless additional cut-off is indicated.

2.06 FRAMES
A. Jambs:  Wood jambs shall be fabricated as a flat jamb with applied stops, or a one piece jamb

with milled stops, solid or finger-jointed white pine. Factory primed, white.
B. Hinges:  Mortise jamb for 3-1/2 inch, standard duty radius hinges.

1. 3 standard weight radius mortise hinges are required on doors 7’0” height or smaller.
C. Strike:  Jamb to be machined for a full lip cylindrical strike plate.

1. Double door units shall include preparations for ball catch located at the top of door on
both door panels designed to strike into the head jamb.

2.07 FINISHES
A. Factory prime door faces, stiles, and rails with manufacturer's standard water based latex

primer; white.
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 standard.
B. Use machine tools to cut or drill for hardware.
C. Coordinate installation of doors with installation of frames and hardware.

END OF SECTION
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SECTION 08 16 20
RESIDENTIAL FIBERGLASS ENTRY DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Insulated fiberglass entry doors and wood frames.
1. Embossed Flat In-fill panels.
2. Glazed; Half-lite.

1.02 RELATED REQUIREMENTS
A. Section 04 20 00 - Unit Masonry.
B. Section 06 10 00 - Rough Carpentry.
C. Section 06 20 00 - Finish Carpentry.
D. Section 07 25 00 - Weather Barriers:  Perimeter air and vapor seal between entry door frame

and adjacent construction.
E. Section 07 46 33 - Vinyl Siding.
F. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.
G. Section 08 71 00 - Door Hardware.
H. Section 09 91 13 - Exterior Painting.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

windows, doors, and skylights; 2011.
B. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2012.
C. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

D. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

E. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2016).

F. ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Cyclic Static Air Pressure Difference; 2000 (Reapproved 2016).

G. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

H. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies; 2014.
I. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2014.
J. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence; 2014.
K. NFRC 400 - Procedure for Determining Fenestration Product Air Leakage.
L. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate door skin material and thickness, core materials and construction, and

installation procedures.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory finishing, cutouts for glazing and other
details.
1. Include conformance and testing data for Fire-Rated doors.
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D. Performance Validation:  Submit certified label or test report on products as indicated under
performance requirements to validate product compliance.

E. Manufacturer's Installation Instructions:  Indicate special installation instructions.
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. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
C. Protect doors with resilient packaging.  Do not store in damp or wet areas, or in areas of direct

sunlight.
1.07 WARRANTY

A. Provide manufacturer's standard limited warranty for 25 years.
1. Include coverage for warping beyond specified installation tolerances, defective

materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Exterior Insulated Fiberglass Entry Doors:
1. Therma Tru; Fiber-Classic Series; Mahogany Collection:  www.thermatru.com.
2. Bayer Built Inc; Designer Series; 3-Panel BFI:  www.bayerbuilt.com.
3. Substitutions:  Or Approved Equal

2.02 COMPONENTS
A. Fiberglass Entry Doors: Insulated fiberglass-skin door entry systems; prehung in wood frames.

1. Style:  3-Panel, Shaker.
2. Thickness:  1-3/4 inches, unless otherwise indicated.
3. Exterior Skin:  1/16 inch minimum, fiberglass reinforced thermoset composite.
4. Interior Frame:  Kiln-dried pine or engineered lumber; door bottom edge: moisture/decay

resistant composite.
5. Core:  Foamed-in-place, CFC-free, polyurethane foam bonded to exterior skin; density

1.9 pcf minimum.
6. Reinforcement:  Solid wood blocking in full area of passage and deadbolt locksets.

a. Provide continuous blocking for top  8 inches of door for installation of automatic
closer devise where scheduled.

7. Finish:  Factory primed; ready for field painting.
B. Configurations:

1. Dwelling Unit Entry Doors:
a. Configuration:  Single door.
b. Style:  3-Panel, Shaker and 3-Panel, Half-lite
c. Glazing:  Tempered, Insulated.

2. Garage Interior Entry Doors:
a. Configuration:  Single door.
b. Style:  3-Panel, Shaker
c. Rating:  20 minute.

C. Community Building Secondary Entry Doors:
1. Configuration:  Single door.
2. Style:  3-Panel, Half-lite
3. Glazing:  Tempered, Insulated.

D. Frames:  Manufacturer's standard rot-resistant composite frame, for field finishing.
1. Frame: Laminated Veneer Lumber (LVL) core wrapped in UV-stabilized composite outer

layer; profiled 1/2 inch stops with gasket kerf.
2. Frame Depth:  4-9/16 inch, minimum.
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3. Gaskets: Factory installed Jacketed thermoset closed-cell foam, press-fit in kerfs at jamb
stops in frames.

4. Hardware preparation:  Frames shall be mortised, reinforced, drilled and tapped at the
factory to receive hardware as specified in the hardware schedule.

5. Install frame reinforcing plate to strike side.
E. Thresholds: Low profile complying with ANSI Accessibility requirements. Refer to Section 08

71 00 - Door Hardware
1. Inswing:  Aluminum with Thermal Break.
2. Outswing:  Aluminum with Thermal Break.

a. Outswing threshold may have a 1/4 inch vertical rise (against which door swings) and
a 1/4 inch sloping rise (1:2 max. slope), with a total height of 1/2 inch maximum.

3. Finish:  Mill finish.
F. Glazing:  Double glazed, clear, Low-E coated, argon gas filled, fully tempered, with glass

thicknesses as recommended by manufacturer for specified wind conditions.
1. Fully Tempered Glass:  ASTM C1048, Kind FT - Fully Tempered.
2. Outboard Lite:  Clear glass.
3. Inboard Lite:  Clear glass.
4. Air Space:  1/4 inch.
5. Apply protective polyolefin removable film to No. 1 and No. 4 insulating glass surfaces.

G. Weatherstripping:  Jacketed thermoset closed-cell foam, press-fit in kerfs at jamb stops in
frames.

H. Door Sweeps:  Extruded thermoplastic elastomer, finned and chambered design, press-fit into
bottom edge of doors.

I. Door Hardware:  As specified in Section 08 71 00.
2.03 PERFORMANCE REQUIREMENTS

A. Water Penetration Resistance:  No uncontrolled leakage on interior face when tested in
accordance with ASTM E547 at differential pressure of 15 percent of Performance Grade
(PG).

B. Air Leakage:  Maximum of 0.30 cu ft/minute/sq ft at 1.57 psf differential pressure, when tested
in accordance with ASTM E283.

C. Thermal Transmittance:  U-factor of 0.25, maximum, that includes window glazing, door and
frame system based on average window size required for project and determined in
accordance with NFRC 100.

D. Forced Entry Resistance (FER):  Tested to comply with ASTM F476 requirements having at
least Grade 10 performance for each required swinging door assembly.

2.04 FABRICATION
A. Fabricate doors in accordance with door quality standard specified.
B. Cores constructed with stiles and rails:

1. Provide solid blocks at lock edge for hardware reinforcement.
2. Provide solid blocking for other thru-bolted hardware where scheduled.

C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

E. Provide edge clearances in accordance with the quality standard specified.
2.05 FINISHES

A. Color:  To be selected by Owner from manufacturer's standard range.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
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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 standard.
B. Install exterior doors in accordance with ASTM E2112.

1. Thresholds shall be installed and sealed securely, level and without discernable
movement, to underlayment below.

C. Assemble multiple units before installation in accordance with manufacturer’s installation
guidelines.

D. Use machine tools to cut or drill for hardware.
E. Coordinate installation with seal of perimeter air and vapor barrier materials as specified in

Section 07 25 00.
F. Coordinate installation of doors with installation of integral frames and hardware.
G. Coordinate installation of glazing.

3.03 TOLERANCES
A. Conform to specified quality standard for fit and clearance tolerances.
B. Conform to specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

3.05 CLEANING
A. Remove protective material from factory finished surfaces.
B. Clean units using cleaning material and methods in accordance with door manufacturer's

written recommendations.
3.06 PROTECTION

A. Protect installed work from damage due to subsequent construction activity on the site.
B. Protect unit surfaces from masonry cleaning solution that could damage insulating glass

panels, aluminum or wood finishing, and hardware.
END OF SECTION
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SECTION 08 36 13
SECTIONAL OVERHEAD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Overhead sectional doors, electrically operated.
B. Operating hardware, tracks, and supports.
C. Electrical controls.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Rough wood framing for door opening.
B. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.
C. Section 26 20 00 - Electrical Service and Distribution: Electrical connection for operator motor.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
B. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

C. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

D. DASMA 102 - American National Standard Specifications for Sectional Overhead Type Doors;
2011.

E. ITS (DIR) - Directory of Listed Products; current edition.
F. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
G. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;

Current Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Show component construction, anchorage method, and hardware.
C. Manufacturer's Installation Instructions:  Include any special procedures required by project

conditions.
D. Operation Data:  Include normal operation, troubleshooting, and adjusting.
E. Maintenance Data:  Include data for motor and transmission, shaft and gearing, lubrication

frequency, spare part sources.
F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 WARRANTY

A. Warranty:  Include coverage for electric motor and transmission.
B. Provide five year manufacturer warranty for electric operating equipment.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Sectional Overhead Doors:
1. Overhead Door Corp.; Durafirm Collection:  www.overheaddoor.com
2. Wayne-Dalton; Model Colonial 8700 series:   www.wayne-dalton.com.
3. Or Approved Equal.

2.02 VINYL DOORS
A. Vinyl Doors:  Embossed vinyl panel; standard lift operating style with track and hardware;

complying with DASMA 102, Residential application.
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1. Performance:  Withstand positive and negative wind loads equal to 1.5 times design wind
loads specified by local code without damage or permanent set, when tested in
accordance with ASTM E330/E330M, using 10 second duration of maximum load.

2. Door Nominal Thickness:  2 inches thick.
3. Thermal Tansmittance: R-value of 11.75, minimum.
4. Air Leakage Rate:  Less than 1.0 cfm/sf when tested in accordance with ASTM E283 at

test pressure difference of 1.57 psf.
5. Finish:  Factory finished with UV stablized integral color; Arctic White.
6. Electric Operation:  Electric control station.

B. Embossed vinyl panels continuously bonded to polyurethane foam core;  sheet steel roll
formed to channel shape, rabbeted weather joints at meeting rails, polyurethane core.

2.03 COMPONENTS
A. Track:  Rolled galvanized steel, 0.090 inch minimum thickness; 2 inch wide, sectional;

galvanized steel mounting brackets 1/8 inch thick.
B. Hinge and Roller Assemblies:  Manufacturer's standard hinges and adjustable roller holders of

galvanized steel; floating hardened steel bearing rollers, located at top and bottom of each
panel, each side.

C. Lift Mechanism:  Torsion spring on cross head shaft, with braided galvanized steel lifting
cables.

D. Sill Weatherstripping:  Resilient hollow rubber strip, one piece; fitted to bottom of door panel,
full length contact.

E. Head Weatherstripping:  EPDM rubber seal, one piece full length.
F. Jamb Weatherstripping:  EPDM rubber seal, one piece full length.
G. Panel Joint Weatherstripping:  Neoprene foam seal, one piece full length.
H. Lock:  Inside side mounted, adjustable keeper, spring activated latch bar with feature to retain

in locked or retracted position; interior and exterior handle.
I. Lock Cylinders:  Keyed differently.
J. Decorative Exterior Trim:  Style as indicated on drawings.

2.04 MATERIALS
A. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G60/Z180 coating,

plain surface.
B. Insulation:  Foamed-in-place polyurethane, bonded to facing.

2.05 ELECTRIC OPERATION
A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by

ITS (DIR), UL (DIR), or testing agency acceptable to authorities having jurisdiction.
1. Provide interlock switches on motor operated units.

B. Electric Operators:
1. Motor Rating:  1/2 hp; continuous duty.
2. Motor Voltage:  120 volts, single phase, 60 Hz.
3. Opening Speed:  9-12 inches per second.
4. Manual override in case of power failure.

C. Control Station:  Standard single button momentary type control for each electric operator.
1. 12 volt circuit.
2. Surface mounted.
3. Locate at inside door jamb.

D. Safety Sensors: Manufacturer's standard contact and non-contact sensors.
E. Hand Held Transmitter:  Digital control, and resettable.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

B. Verify that electric power is available and of the correct characteristics.
3.02 PREPARATION

A. Prepare opening to permit correct installation of door unit to perimeter air and vapor barrier
seal.

B. Apply primer to wood frame.
3.03 INSTALLATION 

A. Install door unit assembly in accordance with manufacturer's instructions.
B. Anchor assembly to wall construction and building framing without distortion or stress.
C. Securely brace door tracks suspended from structure.  Secure tracks to structural members

only.
D. Fit and align door assembly including hardware.
E. Coordinate installation of electrical service. Complete power and control wiring from

disconnect to unit components.
3.04 TOLERANCES

A. Maximum Variation from Plumb:  1/16 inch.
B. Maximum Variation from Level:  1/16 inch.
C. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch from 10 ft straight edge.
D. Maintain dimensional tolerances and alignment with adjacent work.

3.05 ADJUSTING
A. Adjust door assembly for smooth operation and full contact with weatherstripping.

3.06 CLEANING
A. Clean doors and frames and glazing.
B. Remove temporary labels and visible markings.

3.07 PROTECTION
A. Protect installed products from damage until Date of Substantial Completion.
B. Do not permit construction traffic through overhead door openings after adjustment and

cleaning.
END OF SECTION
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SECTION 08 53 13
VINYL WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vinyl-framed, factory-glazed windows.
B. Operating hardware.
C. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry.
B. Section 07 21 00 - Thermal Insulation: Perimeter foam insulation air seal between window

frame and adjacent construction.
C. Section 07 25 00 - Weather Barriers:  Sealing frames to water-resistive air barrier installed on

adjacent construction.
D. Section 07 46 33 - Vinyl Siding.
E. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

windows, doors, and skylights; 2011.
B. AAMA 701/702 - Combined Voluntary Specifications for Pile Weatherstrip and Replaceable

Fenestration Weatherseals; 2011.
C. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections; 2009.
D. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

E. ASTM E1423 - Standard Practice for Determining the Steady State Thermal Transmittance of
Fenestration Systems; 2014.

F. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

G. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window
Assemblies, Excluding Glazing Impact; 2014.

H. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2014.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide component dimensions, anchors, fasteners, glass, and internal

drainage.
C. Shop Drawings:  Indicate opening dimensions, framed opening tolerances, affected related

work, and installation requirements.
D. Manufacturer's Certificate:  Certify that products of this section 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.
2. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.
F. Test Reports:  Prior to submitting shop drawings or starting fabrication, submit test report(s) by

independent testing agency showing compliance with performance requirements in excess of
those prescribed by specified grade.

ADD 02 
09/22/23
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G. Egress Units Compliance:  Certify that bedroom window unit's net opening size and
dimensions meet or exceed current minimum code requirements for use as a means of
emergency egress.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect finished surfaces with wrapping.  Do not use adhesive papers or sprayed coatings that
bond when exposed to sunlight or weather.

B. Jig, brace, and box the window frame assemblies for transport to minimize flexing of members
or joints.

1.07 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.

1.08 WARRANTY
A. Manufacturer's Warranty:  Provide five-year manufacturer warranty for insulated glass units

from seal failure, interpane dusting or misting, and replacement of same.  Include coverage for
degradation of vinyl color finish.  Complete form in Owner's name and register with
manufacturer.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Vinyl Windows:
1. Alside, Inc:  www.alside.com.
2. All Temp Windows Inc.:  www.alltempwindows.com
3. Jeld-Wen Inc.:  www.jeldwen.com.
4. Milgard Manufacturing:  www.milgard.com.
5. Alliance Window Systems:  www.alliancewindows.com

2.02 DESCRIPTION
A. Vinyl Windows:  Factory fabricated frame and sash members of extruded, hollow,

ultra-violet-resistant, polyvinyl chloride (PVC) with integral color; with factory-installed glazing,
hardware, related flashings, anchorage and attachment devices.
1. Configuration:  As indicated on drawings.

a. Product Type:  H - Hung window, vertically sliding; Single Hung.
b. Egress Units:  Window units installed in dwelling unit bedrooms shall meet or exceed

minimum requirements for classification as emergency egress units per the currently
adopted edition of the building code.

2. Color:  White.
3. Size to fit openings with minimum clearance around perimeter of assembly providing

necessary space for perimeter seals.
4. Operable Units:  Double weatherstripped.
5. Framing Members:  Fusion welded corners and joints, with internal reinforcement where

required for structural rigidity; concealed fasteners.
6. System Internal Drainage:  Drain to exterior side by means of weep drainage network any

water entering joints, condensation within glazing channel, or other migrating moisture
within system.

7. Glazing Stops, Trim, Flashings, and Accessory Pieces:  Formed of rigid PVC, fitting
tightly into frame assembly.

8. Mounting Flange:  Integral to frame assembly, providing weather stop at entire perimeter
of frame.

9. Insect Screens:  Tight fitting for operating sash location.
B. Energy Star Rating:  Provide windows eligible for Energy Star Rating.

ADD 02 
09/22/23
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2.03 PERFORMANCE REQUIREMENTS
A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:

1. Performance Class (PC):  R.
2. Performance Grade (PG):  15, with minimum design pressure (DP) of 15.04 psf.

B. Air Leakage:  Maximum of 0.30 cu ft/minute/sq ft at 1.57 psf differential pressure, when tested
in accordance with ASTM E283.

C. Thermal Transmittance:  U-factor of 0.30, maximum, that includes window glazing and frame
system based on average window size required for project and determined in accordance with
AAMA 1503, ASTM E1423, or NFRC 100.

D. Solar Heat Gain Coefficient (SHGC):  SHGC value of 0.40 maximum.
E. Visible Light Transmittance:  value of 0.52 minimum.
F. Forced Entry Resistance (FER):  Tested to comply with ASTM F588 requirements having at

least Grade 10 performance for each required window assembly.
2.04 COMPONENTS

A. Glazing:  Insulated double pane, annealed glass, clear, low-E coated, argon filled, with glass
thicknesses as recommended by manufacturer for specified wind conditions.
1. Provide tempered glass where required by Code for hazardous locations.
2. Glass Stops:  Snap-on PVC glazing bead with color to match sash and frame.

B. Frame Depth:  3-1/4 inch minimum.
C. Divided Lite Grid:  Installed on exterior face of insulating glass, 5/8 inch wide sculptured PVC

muntins, color to match frame and sash.
1. Pattern:  Manufacturer's standard layout.

D. Insect Screens:  Aluminum, extruded or roll-formed frame with mitered and reinforced corners;
apply screen mesh taut to frame; secure to window with hardware to allow easy removal.
1. Hardware:  Manufacturer's standard; quantity as required per screen.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's standard mesh.
3. Frame Finish:  Manufacturer's standard, color to match window frame and sash color.

E. Operable Sash Weatherstripping:  High density polypropylene pile; permanently resilient,
profiled to maintain weather seal in accordance with AAMA 701/702.

F. Fasteners:  Galvanized steel.
G. Accessories:  Provide related flashings, anchorage and attachment devices as necessary for

full assembly.
H. Glazing Sealant:  Manufacturer's standard, tested, sealant; factory installed.
I. Sealants for Setting Window Sill Pan Flashing:  Provide silicone sealant; in compliance with

ASTM E2112 installation practices.
2.05 HARDWARE

A. Vertical Sliding Sash:  Metal and nylon spiral friction slide cylinder, provide two for each sash
and jamb.

B. Sash lock:  Lever handle and keeper with cam lock, provide at least one for each operating
sash.

C. Finish of Exposed Hardware:  Baked enamel, match interior sash and frame color.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify wall openings and adjoining water-resistive air barrier seal materials are ready to
receive this work.

3.02 INSTALLATION
A. Install window unit assemblies in accordance with manufacturers instructions and applicable

building codes.

ADD 02 
09/22/23

http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://www.aamanet.org/general.asp?sect=2&id=45
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2112


4236 / Cottages at Generation Village 08 53 13 - 4 VINYL WINDOWS

B. Attach window frame and shims to perimeter opening to accommodate construction tolerances
and other irregularities as necessary.

C. Provide continuous shim support along full length of sill.
D. Align window plumb and level, free of warp or twist, and maintain dimensional tolerances and

alignment with adjacent work.
E. Set sill members and sill flashing in continuous bead of sealant.
F. Provide thermal continuity of the building envelope. Fill shim spaces at perimeter of assembly

with gap-filling foam specified in Section 07 21 00 - Thermal Insulation.
3.03 ADJUSTING

A. Adjust hardware for smooth operation and secure weathertight closure.
3.04 CLEANING

A. Remove protective material from pre-finished surfaces.
B. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
C. Remove excess glazing sealant by moderate use of mineral spirits or other solvent acceptable

to sealant manufacturer and appropriate for application indicated.
END OF SECTION

ADD 02 
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SECTION 08 71 00
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for hollow metal, residential fiberglass entry, and wood doors.
B. Lock cylinders for doors that hardware is specified in other sections.
C. Thresholds.

1.02 RELATED REQUIREMENTS
A. Section 08 11 13 - Hollow Metal Doors and Frames.
B. Section 08 14 16 - Wood Doors.
C. Section 08 16 20 - Residential Fiberglass Entry Doors
D. Section 08 36 13 - Sectional Overhead Doors:  Door hardware, except cylinders.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
B. BHMA A156.1 - American National Standard for Butts and Hinges; 2013.
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 A156.7 - American National Standard for Template Hinge Dimensions; 2014.
F. BHMA A156.16 - American National Standard for Auxiliary Hardware; 2013.
G. BHMA A156.17 - American National Standard for Self Closing Hinges & Pivots; 2014.
H. BHMA A156.18 - American National Standard for Materials and Finishes; 2012.
I. BHMA A156.21 - American National Standard for Thresholds; 2014.
J. BHMA A156.25 - American National Standard for Electrified Locking Devices; 2013.
K. BHMA A156.28 - American National Standard for Recommended Practices for Mechanical

Keying Systems; 2013.
L. BHMA A156.36 - American National Standard for Auxiliary Locks; 2014.
M. DHI (KSN) - Keying Systems and Nomenclature; 1989.
N. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
O. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
P. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.

1.04 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, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

D. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of
project.
1. Lock Cylinders:  One for each master keyed group.
2. Leversets and Dead Latches:  One for each type specified.
3. Tools:  One set of each special wrench or tool applicable for each different or special

hardware component, whether supplied by hardware component manufacturer or not.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code
to match door hardware schedule.

1.07 WARRANTY
A. Manufacturer's Warranty:  Provide warranty against defects in material and workmanship for

period indicated. Complete forms in Owner's name and register with manufacturer.
1. Closers:  Five years, minimum.
2. Exit Devices:  Three years, minimum.
3. Locksets and Cylinders:  Three years, minimum.
4. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS
2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.
C. Provide door hardware products that comply with the following requirements:

1. Applicable provisions of federal, state, and local codes.
2. Accessibility: UFAS, ADA Standards, and ICC A117.1.
3. Auxiliary Hardware:  BHMA A156.16.

D. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's
series. See Door Hardware Schedule at end of this section.

E. Fasteners:
1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially

recognized standards for proposed applications.
a. Aluminum fasteners are not permitted.
b. Provide phillips flat-head screws with heads finished to match door surface hardware

unless otherwise indicated.
2. Fire-Rated Applications:  Comply with NFPA 80.

a. Provide wood or machine screws for hinges mortised to doors or frames, strike
plates to frames, and closers to doors and frames.

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or
exit devices to door panels unless proper door blocking is provided.

2.02 HINGES
A. Manufacturers:

1. McKinney; an Assa Abloy Group company:  www.assaabloydss.com.
2. Bommer Industries, Inc:  www.bommer.com.
3. C. R. Laurence Co., Inc:  www.crl-arch.com.
4. Hager Companies:  www.hagerco.com/#sle.
5. Stanley Manufacturing Co.:  www.stanleyhardware.com.

B. Hinges:  Comply with BHMA A156.1, Grade 3.
1. Self Closing Hinges:  Comply with BHMA A156.17.
2. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.
3. Provide hinges on every swinging door.
4. Provide self-closing spring hinges on dwelling unit entry doors.
5. Provide ball-bearing hinges at each door with closer.
6. Provide non-removable pins on exterior outswinging doors.
7. Provide following quantity of butt hinges for each door:

a. Doors From 60 inches High up to 90 inches High:  Three hinges.
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b. Doors 90 inches High up to 120 inches High:  Four hinges.
2.03 EXIT DEVICES

A. Manufacturers:
1. Corbin Russwin, Sargent, or Yale; an Assa Abloy Group company: 

www.assaabloydss.com.
2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
4. Von Duprin, an Allegion brand:  www.allegion.com/us.

B. Exit Devices:  Comply with BHMA A156.3, Grade 3.
1. Lever design to match lockset trim.
2. Provide cylinder with cylinder dogging or locking trim.
3. Provide exit devices properly sized for door width and height.
4. Provide strike as recommended by manufacturer for application indicated.

2.04 CYLINDRICAL LOCKS
A. Manufacturers:

1. Basis of Design:  Schlage 'Elan'.
2. Sargent or Yale; an Assa Abloy Group company:  www.assaabloydss.com.
3. Hager Companies:  www.hagerco.com.
4. Schlage, an Allegion brand:  www.allegion.com/us.
5. Weslock Door Hardware Inc.:   www.weslock.com.

B. Cylindrical Locks (Bored):  Comply with BHMA A156.2, Grade 3.
1. Bored Hole:  2-1/8 inch diameter.
2. Latchbolt Throw:  1/2 inch, minimum.
3. Backset:  2-3/4 inch unless otherwise indicated.
4. Provide a lock for each door, unless otherwise indicated that lock is not required.
5. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise

indicated.
2.05 ELECTROMECHANICAL LOCKS

A. Manufacturers:
1. Basis of Design:  Schlage Model CO-100 Keypad lock with Elan lever.
2. Yale; an Assa Abloy Group company:  www.assaabloydss.com.
3. Hager Companies:  www.hagerco.com.
4. Schlage, an Allegion brand:  www.allegion.com/us.

B. Electromechanical Locks:  Comply with BHMA A156.25, Grade 1.
1. Provide solenoid-driven locks, with strike that is applicable to frame.
2. Type:  Mortise deadbolt.
3. Function:  Keypad entry lock; user programmable.

2.06 AUXILIARY LOCKS (DEADLOCKS)
A. Manufacturers:

1. Basis of Design:  Schlage 'B60' & 'B680'.
2. Yale; an Assa Abloy Group company:  www.assaabloydss.com.
3. Hager Companies:  www.hagerco.com.
4. Schlage, an Allegion brand:  www.allegion.com/us.
5. Weslock Door Hardware Inc.:   www.weslock.com.

B. Auxiliary Locks (Deadlocks):  Comply with BHMA A156.36, Grade 3.
1. Type:  Bored (cylindrical).
2. Backset:  2-3/4 inch, unless otherwise indicated.
3. Bolt Throw:  1 inch, with latch made of hardened steel.
4. Provide strike that matches frame.

2.07 CLOSERS
A. Manufacturers; Surface Mounted:

1. Basis of Design:  Falcon SC93/94; Jamb top.
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2. Sargent, Yale, or AdamsRite; an Assa Abloy Group company:  www.assaabloydss.com.
3. C. R. Laurence Company, Inc:  www.crl-arch.com.
4. Hager Companies:  www.hagerco.com.
5. Falcon or LCN, an Allegion brand:  www.allegion.com/us.

B. Closers:  Comply with BHMA A156.4, Grade 3.
1. Type:  Surface mounted to door.
2. Provide door closer on each exterior door of the Community Building.
3. At outswinging exterior doors, mount closer on interior side of door.
4. Provide adapter plate where required.

2.08 WALL STOPS
A. Manufacturers:

1. Basis of Design:  Trimco 1270 Series.
2. Rockwood; an Assa Abloy Group company:  www.assaabloydss.com.
3. Hager Companies:  www.hagerco.com.
4. Hiawatha, Inc, division of Activar Construction Products Group, Inc: 

www.activarcpg.com/hiawatha.
5. Trimco:  www.trimcohardware.com.

B. Wall Stops:  Comply with BHMA A156.16, Grade 3 and Resilient Material Retention Test as
described in this standard.
1. Provide wall stops to prevent damage to wall surface upon opening door.
2. Type:  Flexible stem wall stop.
3. Material:  Stainless steel spring with vinyl cap.

2.09 THRESHOLDS
A. Manufacturers:

1. Pemko; an Assa Abloy Group company:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. National Guard Products, Inc:  www.ngpinc.com.

B. Thresholds:  Comply with BHMA A156.21.
1. Provide threshold at each exterior door, unless otherwise indicated.
2. Type:  Low Profile.

a. Thresholds at outswing exterior doors may be rabbeted with door stop type; 1/4 inch
vertical rise, 1/2 inch total height; maximum 1:2 bevel.

3. Material:  Aluminum.
4. Threshold Surface:  Thermally broken.
5. Field cut threshold to profile of frame and width of door sill for tight fit.
6. Provide non-corroding fasteners at exterior locations.

2.10 BALL CATCH
A. Manufacturers:

1. Basis of Design:  Ives 347.
2. Rockwood; an Assa Abloy Group company:  www.assaabloydss.com.
3. Ives, an Allegion brand:  www.allegion.com/us.

B. Ball Catch:  Provide on doors not provided with latchsets that must stay in closed position
within the frame.
1. Location:  Mount ball catch at top of door with strike plate fastened to head of door frame.
2. Material:  Brass.

2.11 VIEWER
A. Manufacturers:

1. Basis of Design:  Ives U696.
2. Ives, an Allegion brand:  www.allegion.com/us.
3. Prime-Line Inc:  www.primeline.net
4. Gatehouse Inc.:  www.lowes.com

B. Viewer:  Provide at inside of door at eye level to see who is on outside of door.
1. Material:  Stainless steel.
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2. Size:  1/2 inch diameter mounting hole.
3. View:  160 degree field of view.
4. Finish:  Brushed nickel.

2.12 KEY CONTROL SYSTEMS
A. Key Control Systems:  Comply with guidelines of BHMA A156.28.

1. Provide keying information in compliance with DHI (KSN) standards.
2. Keying:  All locks Master keyed.

a. Dwelling Units: All exterior doors keyed alike.
b. Community Building: All exterior doors keyed alike.

3. Supply keys in following quantities:
a. 4 each Master keys.
b. 2 each Keys for each keyed core.

2.13 FINISHES
A. Finishes:  Provide door hardware of same finish, unless otherwise indicated.

1. Primary Finish:  619; satin nickel plated, clear coated, with brass or bronze base material;
BHMA A156.18.

2. Exceptions:
a. Where base material metal is specified to be different, provide finish that is an

equivalent appearance in accordance with BHMA A156.18.
b. Hinges for Fire-Rated Doors:  Steel base material with painted finish, in compliance

with NFPA 80.
c. Door Closer Covers and Arms:  Color as selected by Architect from manufacturer's

standard colors unless otherwise indicated.
d. Aluminum Surface Trim and Gasket Housings:  Anodized to match door panel finish,

not other hardware, unless otherwise indicated.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and
frames are 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. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA

80.
C. Use templates provided by hardware item manufacturer.
D. Do not install surface mounted items until application of finishes to substrate are fully

completed.
E. Door Hardware Mounting Heights:   Distance from finished floor to center line of hardware

item.  As indicated in following list, unless noted otherwise on drawings.
1. Mounting heights in compliance with ANSI, UFAS, or ADA Standards, where applicable:

a. Locksets:  36 inch.
b. Deadlocks (Deadbolts):  41-1/2 inch.
c. Door Viewer:  accessible unit height 42 inch; typical unit height 60 inch.

F. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

3.03 ADJUSTING
A. Adjust hardware for smooth operation.
B. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.04 CLEANING
A. Clean finished hardware in accordance with manufacturer's written instructions after final

adjustments have been made.
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B. Clean adjacent surfaces soiled by hardware installation.
C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional

cost.
3.05 PROTECTION

A. Do not permit adjacent work to damage hardware or finish.
PART 4 SCHEDULES
4.01 HARDWARE SETS

A. Group No 01: All Dwelling Units - Main Entry Doors
1. Provide accessible thresholds at UFAS designated dwelling units.

       
3 EA  Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - single cylinder w/ thumb turn
1 EA Passage Leverset 
1 EA Viewer (peephole) (2 ea. at accessible dwelling units)
1 EA Wall-mounted Stop
1 EA Threshold

B. Group No 02: All Dwelling Units - Rear Entry Door
1. Provide accessible thresholds at UFAS designated dwelling units.

       
3 EA  Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - single cylinder w/ thumb turn
1 EA Passage Leverset 
1 EA Wall-mounted Stop
1 EA Threshold

C. Group No 03: All Dwelling Units - Garage Entry Door; 20 min Fire-rated
       

3 EA Self-closing spring  Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - single cylinder w/ thumb turn
1 EA Passage Leverset 
1 EA Wall-mounted Stop
1 EA Threshold

D. Group No 04: All Dwelling Units - Bedroom and Bathroom Doors
     

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Privacy Leverset w/ push-button latching
1 EA Wall-mounted Stop

E. Group No 05: All Dwelling Units - Closet Double Swing Doors
1. Provide for each door in the pair.

     
3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dummy Leverset
1 EA Ball Catch
1 EA Wall-mounted Stop

F. Group No 06: Community Building - Main Entry Doors
       

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Exit Device
1 EA Exterior Locking Leverset
1 EA Closer
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1 EA Accessible Threshold

G. Group No 07: Community Building - Secondary Entry Doors
        

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - double cylinder
1 EA Locking Leverset 
1 EA Closer
1 EA Accessible Threshold

H. Group No 08: Community Building - Laundry Room Door
       

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Electronic Leverset with keypad
1 EA Closer
1 EA Accessible Threshold

I. Group No 09: Community Building - Toilet Room Doors
     

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Privacy Leverset w/ push-button latching
1 EA Wall-mounted Stop

J. Group No 10: Secure Interior Doors - Community Building
       

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Locking Leverset
1 EA Closer

K. Group No 11: Other Interior Doors - All Dwelling Units and Community Building
     

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Passage Leverset
1 EA Wall-mounted Stop

END OF SECTION
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Gypsum wallboard.
C. Joint treatment and accessories.
D. Textured finish system.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Building framing.

1.03 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2015.
B. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board; 2004

(Reapproved 2014).
C. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.
D. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application

of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2014.
E. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum

Veneer Base; 2014a.
F. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014a.
G. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2013.
H. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2016.
I. GA-216 - Application and Finishing of Gypsum Board; 2013.
J. GA-600 - Fire Resistance Design Manual; 2015.
K. UL (FRD) - Fire Resistance Directory; current edition.

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.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
B. Fire-Rated Assemblies:  Provide completed assemblies with the following characteristics:

1. Fire-Rated Partitions:  UL listed assembly No. U305; One (1) hour rating.
2. Fire-Rated Roof/Ceiling Assemblies:  UL listed assembly No. P556; one (1) hour rating.
3. Fire-Rated Dwelling Unit Separation Walls:  GA-600 File Number WP 3820 & WP 4135;

Two (2) hour rating as indicated on drawings.
4. Gypsum Association File Numbers:  Comply with requirements of GA-600 for the

particular assembly.
5. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular

assembly in the current UL (FRD).
2.02 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. American Gypsum Company:  www.americangypsum.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. Georgia-Pacific Gypsum:  www.gpgypsum.com.
4. National Gypsum Company:  www.nationalgypsum.com.
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5. USG Corporation:  www.usg.com.
6. Or approved equal.

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. Glass mat faced gypsum panels, as defined in ASTM C1658/C1658M, suitable for paint

finish of the same core type shall be used in tub/shower alcoves.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold resistant board is required at all damp locations.
1) Locations include:

(a) Shower and tub walls and ceilings.
(b) Back and side walls adjacent to Water Closet, to 48 inches above finished

floor.
(c) Back wall behind Lavatory, to 48 inches above finished floor.
(d) Back wall behind Kitchen Sink and Dishwasher, to 48 inches above

finished floor.
(e) Back wall behind location designated for Laundry appliances, to 48 inches

above finished floor.
4. Thickness:  

a. Vertical Surfaces:  5/8 inch, or as indicated.
b. Ceilings:  5/8 inch.

5. Paper-Faced Products:
a. American Gypsum Company; ClassicRoc Gypsum Wallboard.
b. American Gypsum Company; FireBloc Type X Gypsum Wallboard.
c. American Gypsum Company; FireBloc Type C Gypsum Wallboard.
d. CertainTeed Corporation; Type C Drywall.
e. CertainTeed Corporation; Type X Drywall.
f. Georgia-Pacific Gypsum; ToughRock.
g. Georgia-Pacific Gypsum; ToughRock Fireguard X.
h. Georgia-Pacific Gypsum; ToughRock Fireguard C.
i. National Gypsum Company; Gold Bond Brand Gypsum Wallboard.
j. National Gypsum Company; Gold Bond Brand Fire-Shield Gypsum Board.
k. USG Corporation; Sheetrock Brand Gypsum Wallboard.
l. USG Corporation; Sheetrock Brand Firecode X.

6. Mold Resistant Paper Faced Products:
a. American Gypsum Company; M-Bloc.
b. American Gypsum Company; M-Bloc Type X.
c. American Gypsum Company; M-Bloc Type C.
d. CertainTeed Corporation; M2Tech 1/2" Moisture & Mold Resistant Drywall.
e. CertainTeed Corporation; M2Tech 5/8" Type X Moisture & Mold Resistant Drywall.
f. Georgia-Pacific Gypsum; ToughRock Mold-Guard.
g. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold-Guard.
h. National Gypsum Company; Gold Bond XP Gypsum Board.
i. USG Corporation; Sheetrock Brand Mold Tough (Firecode X).

2.03 GYPSUM BOARD ACCESSORIES
A. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, 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.
3. Products:

a. Phillips Manufacturing Co; Metal:  www.phillipsmfg.com.
b. Stockton Products; Metal:  www.stocktonproducts.com.
c. Trim-tex, Inc; Metal:  www.trim-tex.com.

B. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
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1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise
indicated.

2. Joint Compound:  Drying type, vinyl-based, ready-mixed.
C. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033

inches in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws,
corrosion-resistant.

D. Nails for Attachment to Wood Members:  ASTM C514.
E. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to

suit application; to rigidly secure materials in place.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Studs:  Space studs as indicated.
1. Extend partition framing to structure in all locations.

B. Furring for Fire-Resistance Ratings:  Install as required for fire-resistance ratings indicated and
to GA-600 requirements.

C. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Plumbing fixtures.
4. Toilet accessories.

3.03 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt

end joints, especially in highly visible locations.
B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and

edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.

D. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with
water-resistant sealant.

E. 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.
2. Construct floating internal corners, except where special isolation or edge trim is

indicated.
3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
1. At building expansion, seismic, or construction joints.
2. Not more than 30 feet apart on walls and ceilings over 50 feet long.
3. At interior ceilings with perimeter relief; not more than 50 feet apart, and area contained

within joints not to exceed 2,500 square feet.
a. A control joint or intermediate blocking shall be installed where ceiling framing

members change direction.
4. At interior ceilings without perimeter relief; not more than 30 feet apart, and area

contained within joints not to exceed 900 square feet.
a. A control joint or intermediate blocking shall be installed where ceiling framing

members change direction.
5. At exterior ceilings; not more than 30 feet apart, and area contained within joints not to

exceed 900 square feet.
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a. A control joint or intermediate blocking shall be installed where ceiling framing
members change direction.

B. Corner Beads:  Install at external corners, using longest practical lengths.  
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials and as

indicated.
3.05 JOINT TREATMENT

A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying 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 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.
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 surfaces behind adhesive applied ceramic

tile and fixed cabinetry.
3.06 TEXTURE FINISH

A. Apply finish texture coating by means of trowel in accordance with manufacturer's instructions.
B. Texture finish on walls and ceilings:  'Knock-down' texture

3.07 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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SECTION 09 65 00
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient tile flooring.
B. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 03 30 00 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete

slabs and floors to receive adhesive-applied resilient flooring.
1.03 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2014c.

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2011.

C. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2013a.
D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of

Concrete Subfloor Using Anhydrous Calcium Chloride; 2011.
E. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems

Using a Radiant Heat Energy Source; 2015.
F. RFCI (FloorScore) - Resilient Floor Covering Institute Indoor Air Quality certification program.

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. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
D. Certification:  Prior to installation of flooring, submit written certification by flooring

manufacturer and adhesive manufacturer that condition of subfloor is acceptable.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Flooring Material:
a. Community Building:  Amount equal to 5 percent of each type and color.
b. Dwelling Unit Buildings:  Amount equal to10 percent of each type and color for each

multi-unit building.
1.05 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 65 degrees F and 90 degrees F.
D. Do not double stack pallets.

1.06 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature between 65 degrees F and 85 degrees F to achieve temperature stability. 
Thereafter, maintain conditions above 65 degrees F.
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PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Plank:  Printed film type, with transparent or translucent wear layer, floating or adhered.
1. Manufacturers:

a. Mannington Commercial; Nature's Path-Wood:  www.manningtoncommercial.com.
b. Metroflor Corporation; Konecto - 'Project Plank':  www.aspectaflooring.com.
c. Shannon Specialty Floors, Inc; Tuf Stuf Woodland Path: 

www.shannonspecialtyfloors.com.
d. Or approved equal.

2. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type
specified.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

4. VOC Content Limits:  As specified in Section 01 61 16.
5. Plank Tile Size:  6 by 36 inch.
6. Wear Layer Thickness:  0.012 inch.
7. Total Thickness:  0.177 inch.
8. Color:  To be selected by Owner from manufacturer's full range.

2.02 ACCESSORIES
A. Subfloor Filler:  Fast-setting, portland-cement based; type recommended by adhesive material

manufacturer.
B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring

manufacturer.
1. VOC Content Limits:  As specified in Section 01 61 16.

C. Moldings, Transition and Edge Strips:  Same material as flooring.
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 as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Moisture Vapor Emission:  ASTM F1869.

2. Obtain instructions if test results are not within limits recommended by resilient flooring
manufacturer and adhesive materials manufacturer.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove subfloor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other

defects with subfloor filler to achieve smooth, flat, hard surface.
C. Prohibit traffic until filler is fully cured.
D. Clean substrate.
E. Apply primer as required to prevent "bleed-through" or interference with adhesion by

substances that cannot be removed.  
3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.
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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.
2. Fit joints and butt seams tightly.
3. Set flooring in place, press with heavy roller to attain full adhesion.

D. Loose-Laid Installation: Set flooring in place in accordance with manufacturer's instructions.
1. Fit interlocking edges tightly.

E. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

F. 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.

G. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

H. Install flooring in recessed floor access covers, maintaining floor pattern.
3.04 INSTALLATION - PLANK 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 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

3.06 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.
B. If construction activities are on-going, provide heavy, undyed, kraft paper protective coverings

to prevent damage. Replace as required.
END OF SECTION
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SECTION 09 91 13
EXTERIOR PAINTING

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, unless fully factory-finished and unless

otherwise indicated, including the following:
1. Factory-primed Entry doors.
2. Exposed surfaces of steel lintels and ledge angles.
3. All surfaces of shop primed steel stairs except concrete treads.
4. Steel Bollards.
5. Mechanical and Electrical:

a. Exposed pipe and conduit.
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. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
4. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, zinc, and lead.
5. Floors, unless specifically indicated.
6. Brick, glass unit masonry, architectural concrete, cast stone, integrally colored plaster and

stucco.
7. Glass.

1.02 RELATED REQUIREMENTS
A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 05 50 00 - Metal Fabrications:  Final coating of shop-primed items.
C. Section 05 51 00 - Metal Stairs:  Final coating of shop-primed items.
D. Section 06 20 00 - Finish Carpentry.
E. Section 07 46 46 - Fiber-Cement Siding.
F. Section 09 91 23 - Interior Painting.

1.03 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 D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2015.
C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition, www.paintinfo.com.
D. SSPC-SP 1 - Solvent Cleaning; 2015.
E. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).
F. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 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").
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2. Cross-reference to specified paint system(s) product is to be used in; include description
of each system.

3. If proposal of substitutions is allowed under submittal procedures, explanation of
substitutions proposed.

C. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.
D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

1.05 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 3 years experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of 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. All materials used on the work shall be stored in a single place designated by the

Owner/Architect and shall be kept clean and orderly at all times.
2. Care shall be taken to prevent damage to the storage area, and any damage incurred

shall be repaired.
1.07 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.

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 is obtained using the specified procedures for
substitutions.

B. Paints:
1. Behr Process Corporation:  www.behr.com/#sle.
2. Benjamin Moore Paints:  www.benjaminmoore.com.
3. PPG Paints:  www.ppgpaints.com/#sle.
4. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

2.02 PAINTS AND FINISHES - GENERAL
A. Paints and Finishes:  Ready-mixed, unless required 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.
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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
described explicitly in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.
C. Colors:  To be selected from manufacturer's full range of available colors.

1. Selections to be made by Owner.
2.03 PAINT SYSTEMS - EXTERIOR

A. Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete
masonry units, fiber cement siding, engineered wood siding, primed wood, and primed
urethane decorative elements.
1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Latex.
3. Top Coat Sheen:

a. Flat:  MPI gloss level 1; use this sheen for overhead surfaces.
b. Satin:  MPI gloss level 4; use this sheen at all locations.

B. Paint ME-OP-3A - Ferrous Metals, Unprimed, Alkyd, 3 Coat:
1. One coat of alkyd, water based primer.
2. Semi-gloss:  Two coats of alkyd, water based, enamel.

C. Paint ME-OP-2A - Ferrous Metals, Primed, Alkyd, Water Based, 3 Coat:
1. Applications include factory-primed entry doors, steel stairs, handrails, guardrails, and

bollards.
2. One coat of alkyd, water based primer.

a. Entry doors: Touch-up with rust-inhibitive primer recommended by top coat
manufacturer.

3. Semi-gloss:  Two coats of water based alkyd enamel.
D. Paint MgE-OP-3A - Galvanized Metals, Alkyd, 3 Coat:

1. Applications include galvanized metal fabrications, flashing, and trim.
2. One coat galvanize primer.
3. Semi-gloss:  Two coats of alkyd, water based, enamel.

2.04 PRIMERS
A. Primers:  Provide the following unless other primer is required or recommended by

manufacturer of top coats.
1. Interior/Exterior Latex Block Filler.
2. Rust-Inhibitive Water Based Primer; MPI #107.
3. Latex Primer for Exterior Wood; MPI #6.

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 of

unsatisfactory preparation before proceeding.
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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. Engineered Wood Siding:  12 percent.
3. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
4. 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. Masonry:

1. Prepare surface as recommended by top coat manufacturer.
2. Clean surfaces with pressurized water.  Use pressure range of 600 to 1,500 psi at 6 to 12

inches.   Allow to dry.
G. 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.

H. Engineered Wood Siding:  Remove dirt, dust and other foreign matter with a stiff fiber brush. 
Do not coat surfaces if moisture content of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

I. 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.

J. 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.  

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.

K. 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.

L. Metal Entry Doors to be Painted:  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

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. Exterior steel stairs: Paint sides of stringers, landings, and other components adjacent to

building construction, or that otherwise would be inaccessible after installation, prior to
erection.
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D. Apply products in accordance with manufacturer's written instructions.
E. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
F. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat

is applied.
G. Apply each coat to uniform appearance.
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 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

B. Upon completion of the work, the Contractor shall remove all paint spots from all decks, patios,
glass, and adjacent surfaces.

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 09 91 23
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. Both sides and all edges of interior wood doors.
3. Mechanical and Electrical:

a. Paint interior surfaces of air ducts 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. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
4. Floors, unless specifically indicated.
5. Ceramic and other tiles.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 05 50 00 - Metal Fabrications:  Shop-primed items.
C. Section 06 20 00 - Finish Carpentry.
D. Section 09 21 16 - Gypsum Board Assemblies.
E. Section 09 91 13 - Exterior Painting.

1.03 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 D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2015.
C. SSPC-SP 1 - Solvent Cleaning; 2015.
D. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 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. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
3. If proposal of substitutions is allowed under submittal procedures, explanation of

substitutions proposed.
C. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.
D. Manufacturer's Instructions:  Indicate special surface preparation procedures.
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1.05 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 3 years experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of 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. All materials used on the work shall be stored in a single place designated by the

Owner/Architect and shall be kept clean and orderly at all times.
2. Care shall be taken to prevent damage to the storage area, and any damage incurred

shall be repaired.
1.07 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 from the same manufacturer to the greatest extent possible.
1. In the event that a single manufacturer cannot provide specified products, minor

exceptions will be permitted provided approval by Architect is obtained using the
specified procedures for submittals.

B. Paints:
1. Behr Process Corporation:  www.behr.com/#sle.
2. Benjamin Moore Paints:  www.benjaminmoore.com.
3. Diamond Vogel Paints:  www.diamondvogel.com/#sle.
4. PPG Paints:  www.ppgpaints.com/#sle.
5. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

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.
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B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.
C. Colors:  To be selected from manufacturer's full range of available colors.

1. Selection to be made by Owner.
2. Extend colors to surface edges; colors may change at any edge as directed by Architect

or Owner.
3. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the

wall/ceiling under which they are mounted.
2.03 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum
board, wood, uncoated steel, and shop primed steel.
1. Two top coats and one coat primer.
2. Top Coat(s):  Interior Latex.
3. Top Coat Sheen:

a. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces.
b. Eggshell:  MPI gloss level 3; use this sheen at all locations.

4. Primer:  As recommended by top coat manufacturer for specific substrate.
B. Paint I-OP-MD-DT -  Medium Duty Door/Trim:  For surfaces subject to frequent contact by

occupants, including metals and wood:
1. Medium duty applications include doors, door frames, window sills and casing, and wood

baseboards.
2. Two top coats and one coat primer.
3. Top Coat(s):  Interior Alkyd, Water Based.
4. Top Coat Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at at all locations except doors.
b. Semi-Gloss:  MPI gloss level 5; use this sheen at door edges and faces.

5. Primer:  As recommended by top coat manufacturer for specific substrate.
2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior Latex Primer Sealer.
2. Latex Primer for Interior Wood.

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 adequately 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 affect proper application.
D. If substrate preparation is the responsibility of another installer, notify Architect 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 is below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
3. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
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3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.

1. Clean floors and all adjacent surfaces prior to application.
B. Mask or otherwise protect floors, adjacent walls, fixtures, and other construction throughout

application.
C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
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. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
H. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.
I. Aluminum:  Remove surface contamination and oils and wash with solvent according to

SSPC-SP 1.
J. 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 methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

K. 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.

L. 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.
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. Sand wood and metal surfaces lightly between coats to achieve required finish.
G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just

prior to applying next coat.
H. 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.
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B. Upon completion of the work, the Contractor shall remove all paint spots from the floors, glass
and adjacent surfaces.

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. Room and door signs.
B. Building Identification signs.
C. Dwelling Unit identification signs.
D. Monument Sign.
E. Traffic signs.

1.02 RELATED REQUIREMENTS
A. Section 07 46 33 - Vinyl Siding.

1.03 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. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
D. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for

fabrication, including room number, room name, other text to be applied, sign and letter sizes,
fonts, and colors.
1. Submit for approval by Owner through Architect prior to fabrication.

D. Selection Samples:  Where colors are not specified, submit two sets of color selection charts
or chips.

E. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS
A. Do not install tape adhesive when ambient temperature is lower than recommended by

manufacturer.
B. Maintain this minimum temperature during and after installation of signs.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flat Signs:
1. Best Sign Systems, Inc; HC300:  www.bestsigns.com.
2. Cosco Industries (ADA signs); ADA Series 2:  www.coscoarchitecturalsigns.com.
3. Inpro; Aspen Series:  www.inprocorp.com.
4. Mohawk Sign Systems, Inc; Mohawk 1000 Sand Carved:  www.mohawksign.com.
5. National Signage Affiliates; PoliTouch Series:  www.nationalsignageaffiliates.com
6. Stamprite Supersine, Inc.; Supersine TFA:  www.supersine.com

B. Dimensional Letter & Numbers:



4236 / Cottages at Generation Village 10 14 00 - 2 SIGNAGE

1. Cosco Industries; Injection Molded Acrylic:  www.coscoarchitecturalsigns.com/#sle.
2. Or approved Equal.

C. Dwelling Unit Identification Signs:
1. Best Sign Systems, Inc; Graphic Blast FG:  www.bestsigns.com.
2. Inpro; Photopolymer:  www.inprocorp.com.
3. Mohawk Sign Systems, Inc; Series 200A :  www.mohawksign.com.
4. Stamprite Supersine, Inc.; Supersine PPA:  www.supersine.com

2.02 SIGNAGE APPLICATIONS
A. Accessibility Compliance:  Signs are required to comply with, UFAS, ADA Standards, and ICC

A117.1 and applicable building codes, unless otherwise indicated; in the event of conflicting
requirements, comply with the most comprehensive and specific requirements.

B. Room and Door Signs:  Provide signs as indicated in Signage Schedule.
1. Sign Type:  Flat signs with raised panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II braille.
3. Character Height:  5/8 inch.
4. Sign Size:  As required to accommodate required graphics and text.

a. Maintain consistent size throughout building.
5. Room Doors:  Identify with room names as scheduled.
6. Public Toilet Room(s):  Identify with pictograms, "MEN" and "WOMEN", International

accessibility symbol, and braille.
C. Egress Door Sign, Community Building:

1. Sign Type: Printed vinyl self-adhesive, UV stable, chemical, abrasion, and moisture
resistant.

2. Sign size:  2 by 24 inches, unless otherwise indicated.
3. Text Height:  1 inch minimum on contrasting background.
4. Message:  "THIS DOOR TO REMAIN UNLOCKED WHEN BUILDING IS OCCUPIED".

D. Occupant Load Sign, Community Building:  Shall be as required by the Local Fire Marshal, or
Local Authority having Jurisdiction.

E. Building Identification Signs:
1. Sign Type:  Dimensional Letters and Numbers, 4 inch high minimum; wall-mounted.
2. Material: plastic letters & numbers.
3. Install at building exteriors as directed by Owner

F. Dwelling Unit Identification Signs:
1. Sign Type:  Flat signs with raised panel media as specified.
2. Material: Fiberglass or Photopolymer signs.
3. Mounting:  Countersunk Screws.
4. Install on outside wall at apartment entries as directed or indicated on drawings.

G. Office Directional Sign:
1. Sign Type:  Flat signs with printed panel media as specified.
2. Material: Fiberglass or Photopolymer signs.
3. Size:  24 inch by 36 inch.
4. Mounting:  Pole- mounted.
5. Text:  'OFFICE' with directional arrow (direction of arrow per Owner)

H. Monument Sign:  Provide sign as indicated on Drawings.
I. Traffic Signs:  Provide Parking/Traffic signs and mounting poles of types indicated on

drawings.
2.03 SIGN TYPES

A. Flat Signs:  Signage media without frame.
1. Edges:  Square.
2. Corners:  Square.
3. Wall Mounting of Interior One-Sided Signs:  Tape adhesive or silicone adhesive.
4. Wall Mounting of Exterior One-Sided Signs:  Countersunk screws.

B. Color and Font:  Unless otherwise indicated:
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1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  Selected by Owner/Architect.
4. Character Color:  Contrasting color.

2.04 TACTILE SIGNAGE MEDIA
A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as

background color:
1. Total Thickness:  1/8 inch.

B. Injection Molded Panels:  One-piece acrylic plastic, with raised letters and braille.
1. Total Thickness:  1/8 inch.

C. Applied Character Panels:  Acrylic plastic base, with applied acrylic plastic letters and braille.
1. Total Thickness:  1/8 inch.
2. Letter Thickness:  3/32 inch.
3. Letter Edges:  Square.

2.05 NON-TACTILE SIGNAGE MEDIA
A. Sand Blasted Plastic Panels:  High gloss acrylic plastic; letters sand blasted to dull sheen:

1. Total Thickness:  1/8 inch.
2.06 ACCESSORIES

A. Exposed Screws:  Chrome plated.
B. Tape Adhesive:  Double sided tape, permanent adhesive.
C. Silicone Adhesive:  Type as recommended by manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install neatly, with horizontal edges level.
C. Protect from damage until Date of Substantial Completion; repair or replace damaged items.

PART 4 SCHEDULES
4.01 FLAT AND TACTILE SIGNAGE SCHEDULE
         
         
       

DESCRIPTION/TEXT LOCATION QUANTITY
DIMENSIONAL LETTER SIGNS
Building/ Homes Address Exterior 1 per Bldg
FLAT SIGNS
Office Directional Sign Exterior 1
TACTILE SIGNS
Dwelling Unit Number Exterior 1 per Unit
Community Building Exterior 2
Executive Director Interior 1
Service Coordinator Interior 1
Service Provider 1 Interior 1
Service Provider 2 Interior 1
Leasing Office Interior 1
Men (with international accessiblity symbol) Interior 1
Women (with international accessiblity symbol) Interior 1
Fitness Room Interior 1
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Theater Room Interior 1
Multi-Purpose Room Interior 1
Laundry Exterior 1
Fitness Room Exterior 1
Multi-Purpose Room Exterior 1

END OF SECTION
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SECTION 10 28 00
TOILET AND BATH ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Accessories for Dwelling Unit Bathrooms and Public Toilet Rooms.
B. Grab bars.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Concealed supports for toilet and bathroom accessories,

including in wall framing and plates.
1.03 REFERENCE STANDARDS

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2015a.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

D. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium; 2011.

E. ASTM C1036 - Standard Specification for Flat Glass; 2011.
F. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2008 (Reapproved 2013).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit data on accessories describing size, finish, details of function, and

attachment methods.
C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring

special attention.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fixture and Accessory Manufacturers::
1. Better Homes Products, Inc.:  www.betterhomesproducts.com.
2. Pfister, a Spectrum Brands company:  www.pfisterfaucets.com.
3. Delta Faucet Company, Inc.:  www.deltafaucet.com.

B. Commercial Toilet and Shower Accessories:
1. ASI - American Specialties, Inc:  www.americanspecialties.com.
2. Bradley Corporation:  www.bradleycorp.com.
3. Bobrick Washroom Equipment Inc.:  www.bobrick.com.

C. Provide products of each category type by single 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.

B. Keys:  Provide 2 keys for each accessory to Owner.
C. Stainless Steel Sheet:  ASTM A666, Type 304.
D. Stainless Steel Tubing:  ASTM A269/A269M, Type 304.
E. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with

G90/Z275 coating.
F. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,

protective and physical characteristics complying with ASTM C1503.
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G. Adhesive:  silicone, waterproof.
H. Fasteners, screws, and bolts: Corrosion resistant or stainless steel.

2.03 FINISHES
A. Stainless Steel:  Satin 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. Shop Primed Ferrous Metals:  Pretreat and clean, spray apply one coat primer and bake.

2.04 TOILET AND BATHROOM ACCESSORIES
A. Toilet Paper Dispenser:  Single roll, surface mounted bracket type, nickel-plated solid brass.

1. Product:  Candlestick Park #2209 manufactured by Better Homes Products, or equal.
B. Paper Towel Dispenser:  Folded paper type, stainless steel, surface-mounted, with viewing

slots on sides as refill indicator and tumbler lock.
1. Capacity:  400 multifold minimum.
2. Product:  Model # B262 manufactured by Bobrick, or equal.

C. Mirrors:  Stainless steel framed, 1/4 inch thick annealed float glass; ASTM C1036.
1. Annealed Float Glass:  Silvering, protective and physical characteristics in compliance

with ASTM C1503.
2. Size:  As indicated on drawings.
3. Frame:  0.04 inchchannel shapes, with mitered and welded and ground corners; satin

finish.
4. Backing:  Full-mirror sized, minimum 0.03 inch galvanized steel sheet and nonabsorptive

filler material.
D. Grab Bars:  Stainless steel, textured surface.

1. Standard Duty Grab Bars:
a. Push/Pull Point Load:  250 pound-force, minimum.
b. Dimensions:  1-1/4 inch outside diameter, minimum 0.05 inch wall thickness,

concealed flange mounting, 1-1/2 inch clearance between wall and inside of grab
bar.

c. Finish:  Safety-grip.
d. Length and Configuration:  As indicated on the Drawings.
e. Product:  Series 832 manufactured by Bradley, or equal.

E. Shower Curtain Rod:  Stainless steel tube, 1 inch outside diameter, 0.04 inch wall thickness,
satin-finished, with 3 inch outside diameter, minimum 0.04 inch thick satin-finished stainless
steel flanges, for concealed mounting.
1. Product:  Model B-207 manufactured by Bobrick, or equal.

F. Towel Bar:  Solid brass, nickel-plated.
1. Finish:  Satin.
2. Length:  24 inches.
3. Product:  Candlestick Park #2224 manufactured by Better Homes Products, or equal.

G. Towel Ring:  Solid brass, nickel-plated, 2-1/2 inch extension from wall, with round ring, for
concealed attachment.
1. Finish:  Satin.
2. Product:   Candlestick Park #2204 manufactured by Better Homes Products, or equal.

H. Robe Hook:  Solid brass, nickel-plated, double-prong for concealed attachment.
1. Finish:  Satin.
2. Product:  Candlestick Park #2202 manufactured by Better Homes Products, or equal.

I. Under-Counter Pipe and Drain Covers
1. Specified in 22 00 00 - Plumbing.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. Verify that field measurements are as indicated on drawings.
D. See Section 06 10 00 - Rough Carpentry for installation of blocking, reinforcing plates, and

concealed anchors in walls and ceilings.
3.02 PREPARATION

A. Provide templates and rough-in measurements as required.
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.
1. Towel bars and shower curtain rods shall be secured to solid blocking or studs.
2. Grab bars shall be secured to solid blocking capable of withstanding a 250 pound-force of

5 minute duration.
C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.

1. Grab Bars:  As indicated on drawings.
2. Mirrors:  40 inch, measured from floor to bottom of mirrored surface.
3. Robe Hooks:

a. Typical locations:  60 inches measured to top of hook.
b. Accessible locations:  48 inches measured to top of hook.

4. Other Accessories:  As indicated on drawings.
3.04 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.
PART 4 ACCESSORY SCHEDULES
4.01 PUBLIC TOILET ROOMS

Qty Description Model # Mfr
1 Toilet Paper Holder; surface-mounted #2209 BHP
1 Paper Towel Dispenser; surface-mounted #B262 Bobrick
1 Mirror; size as indicated ---- ----
1 Grab Bar; 42 inch BR832-00142 Bradley
1 Grab Bar; 36 inch BR832-00136 Bradley
1 Grab Bar; 18 inch BR832-00118 Bradley
1 Robe Hook; door-mounted, typical height #2202 BHP

4.02 FHA/UD UNIT, UD HOUSE, AND UFAS/UD HOUSE BATHROOM #1

Qty Description Model # Mfr
1 Toilet Paper Holder; surface-mounted #2209 BHP
1 Mirror; size as indicated --- ---
1 Shower Curtain Rod B-207 Bobrick
1 Towel Bar; 24 inch #2224 BHP
1 Towel Ring #2204 BHP
1 Robe Hook, typical height #2202 BHP
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4.03 UFAS/UD HOUSE MASTER BATHROOMS

Qty Description Model # Mfr
1 Toilet Paper Holder; surface-mounted #2209 BHP
1 Mirror; size as indicated --- ---
1 Shower Curtain Rod B-207 Bobrick
1 Towel Bar; 24 inch #2224 BHP
1 Towel Ring #2204 BHP
1 Grab Bar; 42 inch (toilet) BR832-00142 Bradley
1 Grab Bar; 36 inch (toilet) BR832-00136 Bradley

3-piece grab bar in prefabricated shower enclosure to be factory-installed
1 Grab Bar; 18 inch (shower) BR832-00118 Bradley
1 Robe Hook, typical height #2202 BHP
1 Robe Hook; accessible height #2202 BHP

END OF SECTION
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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 requirements.
B. Section 09 21 16 - Gypsum Board Assemblies.

1.03 REFERENCE STANDARDS
A. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide extinguisher operational features, extinguisher ratings and

classifications, color and finish, and anchorage details.
C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. Kidde, a unit of United Technologies Corp:  www.kidde.com.
2. Nystrom, Inc:  www.nystrom.com.
3. Pyro-Chem, a Tyco Business:  www.pyrochem.com.
4. Strike First Corporation of America:  www.strikefirstusa.com.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.

1. Stored Pressure Operated:  Deep Drawn.
2. Class:  A:B:C type.
3. Size:  5 pound;  For installation in Community Building and Common areas.
4. Size:  2.5 pound;  For installation in individual Dwelling Units.
5. Finish:  Baked polyester powder coat, Red color.
6. Temperature range:  Minus 40 degrees F to 120 degrees F.

2.03 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, chrome-plated, by extinguisher manufacturer.

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 PREINSTALLATION COORDINATION
A. Contractor shall be responsible, during the rough framing stage, to coordinate a site visit with

the Local Authority having Jurisdiction, to verify the required locations of all fire extinguisher
cabinets to ensure installation of all necessary blocking.
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3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install brackets plumb and level.
C. Secure rigidly in place.
D. Install Common Area extinguishers on wall brackets.

1. Install extinguishers in conspicuous locations where indicated or otherwise directed with
bottom of extinguisher 27 inches above finished floor, maximum.

2. Provide Multi-Purpose Dry Chemical extinguishers in Office, Community Room, Laundry
Room, Maintenance Room, and Storage Rooms

E. Install Dwelling Unit fire extinguishers in brackets, where indicated or otherwise directed.
1. Extinguisher brackets in Accessible Dwelling Units shall be mounted in conspicuous,

accessible locations and with bottom of extinguisher 27 inches above finished floor,
maximum.

END OF SECTION
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SECTION 10 55 00
POSTAL SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Central mail delivery boxes.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete pad for mail box unit.
B. Section 05 50 00 - Metal Fabrications:  Anchor bolts for mail boxes.

1.03 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. 39 CFR 111 - U.S. Postal Service Standard 4C; effective date September 3, 2006.
C. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's specifications and descriptive literature, installation

instructions, maintenance information, and current USPS approval documentation.
C. Shop Drawings:  Indicate plans for each unit or groups of units, front elevations with

compartment layout and model number, overall dimensions, rough-in opening sizes, 
construction and anchorage details.

1.05 WARRANTY
A. Provide manufacturer's warranty against defects in materials or workmanship for a period of 5

years from Date of Substantial Completion.
PART 2  PRODUCTS
2.01 CENTRAL MAIL DELIVERY BOXES

A. Manufacturers:
1. Florence Manufacturing Company:  www.florencemailboxes.com.
2. Salsbury Industries:  www.mailboxes.com.

B. Central Mail Delivery Boxes:  Provide products approved for United States Postal Service
(USPS) delivery.
1. Materials:  Aluminum with stainless steel hardware.
2. Finish:  Powder coat in color selected by Owner from manufacturer's standard colors.
3. Unit Types and Sizes:  As specified.
4. Configurations:  Refer to Drawings for quantity of units and locations.

a. Provide a minimum of one (1) customer compartment for each Dwelling Unit and the
Manager's office.

C. Enclosure-mounted Mailboxes:, Complying with 39 CFR 111 (USPS-STD-4C); with matching
free-standing, weather proof enclosure. Requires local Postmaster approval.
1. Unit A:  Front-loading with pair of master doors, double-column design, 9 customer

compartments, 1 outgoing mail compartment, and 2 parcel compartments; free-standing
enclosure mounted.
a. Florence Manufacturing Company; Model # 4CADD-09-D.
b. Quantity:  6 Units.

2.02 COMPONENTS
A. Locking - Front Loading Master Door:  Three-point latching mechanism with USPS master lock

furnished and installed by postmaster.
B. Locking - Customer Compartment Doors:  USPS approved cam lock, 3 keys each lock.
C. Locking - Parcel Compartment Doors:  Double-lock arrangement with USPS approved cam

lock for customer access, and USPS master lock furnished and installed by postmaster.
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D. Identification - Customer and Parcel Compartments:  Sequential numerical or alphabetic
characters, top to bottom, left to right; factory-installed.
1. Silver adhesive decals, 3/4 inch high black characters centered on 1-1/2 inch high by

1-3/4 inch long decal.
2. Customer Name Marking:  Self-adhesive labels; attach below front of each compartment

shelf.
PART 3  EXECUTION
3.01 EXAMINATION

A. Coordinate location of postal specialties with local USPS District authority.
1. Specified postal specialties require local USPS approval prior to installation.

B. Verify that concrete base and anchor bolts are ready to receive pedestal-mounted units.
C. Verify that rough-openings are ready to receive wall-mounted units.
D. Do not begin installation until unacceptable conditions are corrected.

3.02 INSTALLATION
A. Install postal specialties in accordance with approved shop drawings, manufacturer's

instructions, and USPS requirements.
B. Adjust and lubricate door hardware to operate properly.

END OF SECTION
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SECTION 10 57 23
CLOSET AND UTILITY SHELVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall mounted wire closet shelving.
B. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Blocking in walls for attachment of shelving or storage

system.
1.03 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, with installation
instructions. 

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of  experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store products under cover and elevated above grade.
C. Store flat to prevent warpage and bending.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wire Storage Shelving:
1. ClosetMaid Corporation :  www.closetmaid.com.
2. Rubbermaid, Inc; Wire Closets:  www.rubbermaidpro.com.

2.02 WIRE STORAGE SHELVING SYSTEMS
A. Applications:

1. Shelf Depth:  12 inches, unless otherwise indicated.
2. Bedroom Closets:

a. Wall-to-wall shelf with free sliding hanger rod.
b. Provide intermediate bracing for shelves longer than 36 inches.

3. Coat Closets:
a. Wall-to-wall shelf with integral hanger rod.
b. Provide intermediate bracing for shelves longer than 36 inches.

4. Linen and Pantry Shelving:
a. Wall-to-wall shelves spaced as shown on the drawings, not less than 16 inch deep.

B. Wire Shelving:  Factory-assembled coated wire mesh shelf assemblies for wall-mounting, with
components and connections required to produce a rigid structure that is free of buckling and
warping.
1. Construction:  Cold-drawn steel wire with average tensile strength of 100,000 psi

resistance welded into uniform mesh units, square, rigid, flat, and free of dents or other
distortions, with wires trimmed smooth.

2. Coating:  PVC or epoxy, applied after fabrication, covering surfaces.
3. PVC Coating:  9 to 11 mils thick.
4. Epoxy Coating:  Nontoxic epoxy-polyester powder coating baked-on finish, 3 to 5 mils

thick.
5. Standard Mesh Shelves:  Cross deck wires spaced at 1 inch.
6. Close-Mesh Shelves:  Cross deck wires spaced at 1/2 inch.
7. Shelf and Rod Units:  Integral hanging rod at front edge of shelf.
8. Free-Sliding Hanging Rod:  Integral hanging rod that permits uninterrupted sliding of

hangers the full width of the shelf.
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C. Hanging Rod:  Tubular steel, 1 inch diameter, with end caps on open ends.
1. Finish:  Epoxy powder coat.
2. Wall Thickness:  20 gauge, 0.035 inch.

D. Wall-Mounted Standards for Wire Shelving:  Vertically slotted channel standards with
double-tab cantilever brackets to suit shelving; factory finished to match shelving.

E. Mounting Hardware for Wire Shelving: Provide manufacturer's standard mounting hardware;
include support braces, wall brackets, back clips, end clips, poles, and other accessories as
required for complete and secure installation; factory finished to match shelving.

F. Fasteners:  As recommended by manufacturer for mounting substrates.
PART 3  EXECUTION
3.01 EXAMINATION

A. Inspect areas to receive shelving or storage system, to verify that spaces are properly
prepared to receive shelf units, and are of dimensions indicated on shop drawings.

B. Verify appropriate fastening hardware.
C. Do not begin installation until substrates have been properly prepared.
D. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Install wire shelving in accordance with manufacturer's instructions, with shelf surfaces level.
B. Cap exposed ends of cut wires and hanging rods.
C. Install back clips, end clips at side walls, and support braces at open ends. Install intermediate

support braces at 32 inches on center, maximum, or as recommended by manufacturer.
D. Mounting Heights:

1. Single Hanging Rod Units:
a. Typical Dwelling Units  Install shelf at 68 inches above floor.
b. Accessible Dwelling Unit(s) install shelf at 48 inches maximum above floor.

3.04 CLEANING
A. Clean soiled surfaces after installation.

3.05 PROTECTION
A. Protect installed work from damage.
B. Touch-up, repair, or replace damaged products before Substantial Completion in a manner

that eliminates evidence of replacement.
END OF SECTION
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SECTION 11 30 13
RESIDENTIAL AND COMMERCIAL APPLIANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Residential Kitchen appliances.
B. Commercial Kitchen appliances.
C. Commercial Laundry appliances.

1.02 RELATED REQUIREMENTS
A. Section 12 35 30 - Residential Cabinets and Countertops:  Installation of appliances in

casework.
B. Section 22 00 00 - Plumbing:  Plumbing connections for appliances.

1.03 REFERENCE STANDARDS
A. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating features of

each piece of residential equipment specified.
C. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Electric Appliances:  Listed and labeled by UL (DIR) and complying with NEMA Standards
(National Electrical Manufacturers Association).

1.06 SERVICE AGREEMENT
A. Provide one (1) year service contract on all appliances with qualified local area dealer or bona

fide repair service, regardless of where purchased.
PART 2  PRODUCTS
2.01 KITCHEN APPLIANCES

A. Energy Star Rating:  Provide Equipment Eligible for Energy Star Rating where available and
applicable.

B. Refrigerator, Accessible Dwelling Units:  Free-standing, top-mounted freezer, and frost-free.
1. Capacity:  Total minimum storage of 17.0 cubic ft; minimum 25 percent freezer capacity.
2. Energy Usage:  Energy Star Rated.
3. Features:  Include glass shelves, automatic icemaker, light in freezer compartment, and

ADA compliant front-mounted controls.
4. Exterior Finish:  Porcelain enameled steel, color as selected by Owner.
5. Manufacturers:

a. To be selected by Owner.
C. Refrigerator, Typical Dwelling Units:  Free-standing, top-mounted freezer, and frost-free.

1. Capacity:  Total minimum storage of 17.0 cubic ft; minimum 29 percent freezer capacity.
2. Energy Usage:  Energy Star Rated.
3. Features:  Include glass shelves and light in freezer compartment.
4. Exterior Finish:  Porcelain enameled steel, color as selected by Owner.
5. Manufacturers:

a. To be selected by Owner.
D. Range, Accessible Dwelling Units/Community Building:  Electric, free-standing, with plug-in

heating elements and removable drip pans.
1. Size:  30 inches wide.
2. Oven:  Self-cleaning.
3. Elements:  Four (4).
4. Controls:  Solid state electronic.

ADD 01 
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5. Features:  Include oven door window, broiler pan and grid, oven light, anti-tip restraint, and
front mounted controls.

6. Exterior Finish:  Porcelain enameled steel, color as selected by Owner.
7. Manufacturers:

a. To be selected by Owner.
E. Range, Typical Dwelling Units:  Electric, free-standing, with plug-in heating elements and 

removable drip pans.
1. Size:  30 inches wide.
2. Oven:  Manual cleaning.
3. Elements:  Four (4).
4. Controls:  Push-to-turn knobs with electronic clock and timer.
5. Features:  Include oven door window, broiler pan and grid, oven light, and anti-tip 

restraint.
6. Exterior Finish:  Porcelain enameled steel, color as selected by Owner.
7. Manufacturers:

a. To be selected by Owner.
F. Wall Oven, Community Building Kitchen:  Electric, single oven.

1. Size:  30 inches wide.
2. Oven:  Self-cleaning with electronic ignition.
3. Controls:  Solid state electronic.
4. Features:  Include automatic meat thermometer, storage drawer, oven door window, 

broiler pan and grid and oven light.
5. Exterior Finish:  Porcelain enameled steel, color as indicated.
6. Manufacturers:

a. To be selected by Owner.
G. Cooking Exhaust, Accessible Dwelling Units:  Range hood; fan and light wired to wall switches. 

Refer to drawings for switch heights.
1. Size:  30 inches wide.
2. Fan:  Two-speed, 220 cfm
3. Exhaust:  Ducted, match existing connections.
4. Features:  Include cooktop light and removable grease filter.
5. Exterior Finish:  Painted steel, color as selected by Owner.
6. Manufacturers:

a. To be selected by Owner.
H. Microwave/Hood, Typical Dwelling Units:  Over-the-range, microwave/hood combination.

1. Capacity:  1.7 cubic ft.
2. Power:  1000 watts.
3. Fan:  Two-speed, 220 cfm
4. Exhaust:  Ducted, match existing connections.
5. Features:  Include turntable, cooktop light, night light, 2-speed exhaust fan, built-in trim kit, 

and undercabinet mounting kit.
6. Exterior Finish:  Painted steel, color as selected by Owner.
7. Manufacturers:

a. To be selected by Owner.
I. Microwave, Accessible Dwelling Units:  Countertop.

1. Capacity:  1.3 cubic ft.
2. Power:  1000 watts.
3. Height:  12 inches maximum.
4. Features:  Include turntable.
5. Exterior Finish:  Painted steel, color as selected by Owner.
6. Manufacturers:

a. To be selected by Owner.
J. Dishwasher, Accessible Dwelling Units, and Community Building kitchen:  Undercounter, for 

installation at 34 inch counters.
1. Controls:  Solid state electronic.
2. Energy Usage:  Energy Star Rated.
3. Wash Options:  Two (2). 

ADD 01 
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4. Cycles:  Six (6), including heavy, sanitize, normal, eco, quick, and rinse and hold.
5. Features:  Include rinse aid dispenser, optional no-heat dry, optional water temperature

boost, adjustable upper rack, and adjustable lower rack.
6. Finish:  Porcelain enameled steel, color as selected by Owner.
7. Manufacturers:

a. To be selected by Owner.
K. Dishwasher, Typical Dwelling Units:  Undercounter.

1. Controls:  Solid state electronic.
2. Energy Usage:  Energy Star Rated.
3. Wash Options:  Three (3).
4. Cycles:  Four (4), including heavy, normal, light, and auto-sense.
5. Features:  Include rinse aid dispenser, optional no-heat dry, optional water temperature

boost, adjustable upper rack, and customizable bottom rack .
6. Finish:  Porcelain enameled steel, color as selected by Owner.
7. Manufacturers:

a. To be selected by Owner.
L. Grease Shield:  Wall-mounted backsplash type; countersunk screw attachment.

1. Material:  Vinyl.
2. Width:  To match width of range.
3. Finish:  Color as selected by Owner.

2.02 COMMERCIAL KITCHEN APPLIANCES
A. Refrigerator, Community Building Kitchen: Free-standing, Two-door, top-mounted compressor.

1. Capacity:  Total minimum storage of 49.0 cubic ft; minimum.
2. Energy Usage:  Energy Star Rated.
3. Features:  Include S.S. wire shelves, automatic icemaker and ADA compliant

front-mounted controls.
4. Exterior Finish:  Stainless steel.
5. Manufacturers:

a. True Refrigeration; True T-49-HC:  www.truemfg.com.
b. Or approved equal.

2.03 COMMERCIAL LAUNDRY APPLIANCES
A. Provide Equipment Eligible for Energy Star Rating.
B. Clothes Washer, Top-Loading:  Commercial Grade; Coin-operated.

1. Size:  Large capacity.
2. Controls:  Solid state electronic.
3. Cycles:  Include normal, permanent press, delicate, and soak.
4. Motor Speed:  Two-speed, three combinations.
5. Features:  Include bleach dispenser, fabric softener dispenser, sound insulation, and end

of cycle signal.
6. Finish:  Painted steel, color white.
7. Provide one (1) Accessible washer, minimum; Front-loading with front-mounted controls.
8. Manufacturers:

a. To be selected by Owner.
C. Clothes Dryer:  Electric, Commercial Grade; Coin-operated.

1. Size:  Large capacity.
2. Controls:  Solid state electronic, with temperature-sensing dry control.
3. Temperature Selections:  Four.
4. Cycles:  Include normal, permanent press, knit/delicate, and air only.
5. Features:  Include interior light, reversible door, sound insulation, and end of cycle signal.
6. Finish:  Painted steel, color white.
7. Provide one (1) Accessible dryer, minimum; with front-mounted controls.
8. Manufacturers:

a. To be selected by Owner.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify utility rough-ins are provided and correctly located.
3.02 INSTALLATION

A. All appliances to be installed in locations as shown on Drawings.
B. Install in accordance with manufacturer's instructions.
C. Coordinate installation/operating dimensions/clearances for all appliances with Millwork

Cabinetry layouts.
D. Provide all installation hardware, accessories kits, and power cords as required for complete

installation of each appliance.
E. Anchor built-in equipment in place.

3.03 ADJUSTING
A. Adjust equipment to provide efficient operation.

3.04 CLEANING
A. Remove packing materials from equipment and properly discard.
B. Wash and clean equipment.

3.05 CLOSE OUT
A. Operating Manuals for each appliance shall be left in the individual Dwelling Units and

Community Building kitchen respectively, unless directed otherwise.
B. Warranty registration information shall be turned over to Owner upon completion of installation.

END OF SECTION

ADD 01 
11/03/22
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SECTION 11 68 13
PLAYGROUND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Playground layout (staking).
B. Playground equipment.
C. Protective Ground cover.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Footings for playground equipment.

1.03 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2015.
B. ASTM A135/A135M - Standard Specification for Electric-Resistance-Welded Steel Pipe; 2009

(Reapproved 2014).
C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
D. ASTM A513/A513M - Standard Specification for Electric-Resistance-Welded Carbon and Alloy

Steel Mechanical Tubing; 2015.
E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,

Rods, Wire, Profiles, and Tubes (Metric); 2013.
G. ASTM D3363 - Standard Test Method for Film Hardness by Pencil Test; 2005 (Reapproved

2011).
H. ASTM D6662 - Standard Specification for Polyolefin-Based Plastic Lumber Decking Boards;

2013.
I. ASTM F1487 - Standard Consumer Safety Performance Specification for Playground

Equipment for Public Use; 2011.
J. ASTM F2075 - Standard Specification for Engineered Wood Fiber for Use as a Playground

Safety Surface Under and Around Playground Equipment; 2015.
K. CPSC Pub. No. 325 - Public Playground Safety Handbook; 2010.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meetings:  Convene a meeting one week before starting earthwork for

playground to discuss coordination between various installers.
1. Require attendance by personnel responsible for grading and installers of playground

equipment, protective surfacing, footings, and adjacent work.
2. Include representatives of Contractor.
3. Notify Architect at least 2 weeks prior to meeting.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  For manufactured equipment, provide manufacturer's product data showing

materials of construction, compliance with specified standards, installation procedures, safety
limitations, and the number of users permitted.

C. Shop Drawings:  Detailed scale drawings showing play event layout, Use Zone perimeters, and
fall height for each play event.
1. Show locations and dimensions of footings and anchorage points.
2. Clearly identify mounting elevations in relation to a fixed survey point on site and to

subgrade elevation and depth of protective surfacing.
3. Show locations of underground utilities, storm drainage system and irrigation system.
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4. Show locations of related construction such as walkways and roadways, fences, site
furnishings, and plantings.

D. Samples:  For each item that a color must be selected, provide color chart showing full range
of colors and finishes.

E. Maintenance Data:  Provide manufacturer's recommended maintenance instructions and list of
replaceable parts for each equipment item, with address and phone number of source of
supply.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company regularly engaged in manufacturing materials and

products specified in this section, with not less than three years of experience.
B. Installer Qualifications:  Company certified by manufacturer for training and experience

installing play events and equipment.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store equipment to project site in accordance with manufacturer's
recommendations.

B. Store materials in a dry, covered area, elevated above grade.
1.08 WARRANTY

A. Provide manufacturer's standard Limited Lifetime Warranty for playground equipment.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Playground Equipment:
1. GameTime, Inc:  www.gametime.com.
2. Landscape Structures, Inc:  www.playlsi.com.
3. Park Structures, Inc:  www.parkstructures.com.

2.02 PLAYGROUND EQUIPMENT - GENERAL
A. Design Assumptions:  Because the safety of the playground depends on strict compliance with

design criteria, this information is provided for Contractor's information.
1. Provide four (4) pieces, plus multiple-play structure.

a. Provide layout and specifications from manufacturer for Owner's approval.
2. Playground is to be designed for children ages 5 through 12.
3. Access by wheelchair into playground area is not required.
4. If deviations from specified dimensions, especially fall heights, is required, obtain

approval prior to proceeding; follow approval request procedure as specified for
substitutions.

B. Mount equipment on concrete footings, unless otherwise indicated.
1. Playground protective surfacing constitutes a resilient layer installed over subgrade;

locate top of footings and anchorage devices below surface of subgrade.
2. Provide supports as required to mount equipment at proper height above finish and

sub-grades to allow installation of sufficient depth of protective surfacing; portion of
support below top of surfacing must comply with specified requirements for equipment.

2.03 PLAYGROUND EQUIPMENT
A. Comply with ASTM F1487 and CPSC Pub. No. 325; provide equipment complying with

specified requirements for relevant age group(s).
1. Provide components having factory-drilled holes; do not use components with extra holes

that will not be filled by hardware or covered by other components.
B. Single-Axis (To-and-Fro) Swings:  Single-user swings seats suspended from steel chains.

1. Location:  As indicated on drawings.
2. Seats - Ages Five to Twelve:  Standard swing seat molded of rubber or polyurethane with

encapsulated steel reinforcement. Provide two swings for each swing bay.
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3. Height to Pivot Point - Ages Five to Twelve:  84 inches.
C. Spring Rockers:  Designed for seated riders, maximum weight limit 120 pounds, seats

designed to accommodate intended number of users only.
1. Fall Height:  24 inches.
2. Material:  steel with fiberglass shell.
3. Color:  Select from manufacturer's standard color palette.

D. Slides:  Slide bed, stair with handrails, and platform.
1. Slide Bed:  Rigid, molded ultraviolet stabilized polyethylene.
2. Treads and Handrails:  Galvanized steel with stringers of galvanized steel.
3. Fall Height - Ages Five to Twelve:  60 inches, maximum.
4. Width:  14 inches.
5. Maximum Slope:  1:3.4.
6. Supports and Platform:  Galvanized steel with PVC coating.
7. Color:  As selected from manufacturer's standard color palette.

2.04 CUSTOM PLAY STRUCTURES
A. Materials, Configuration, and Dimensions:  As indicated on shop drawings.
B. Fabricate in accordance with ASTM F1487, unless otherwise indicated; in particular,

requirements for sharp points and edges, protrusions, entanglement hazards, crush and shear
points, and head and neck entrapment.

C. Stairs and Ship's Ladders:  Treads and handrails of vinyl-coated steel and stringers of
vinyl-coated steel.

D. Ladders:  Stringers of vinyl-coated steel with rungs of vinyl-coated steel, secured to prevent
turning.

E. Sliding Poles:  Hot-dipped galvanized steel pipe, 1.9 inch diameter, maximum; continuous
surface with no protruding welds or joints along the sliding area.

F. Flexible Climber:  Flexible grid of cables to provide access to an elevated platform; anchored
at both ends; ground anchor below bottom of protective surfacing.

2.05 MATERIALS
A. Steel Pipe and Tube:  Comply with ASTM A135/A135M, ASTM A500/A500M, or ASTM

A513/A513M; hot-dipped galvanized and free of excess weld and spatter.
1. Tensile Strength:  45,000 psi, minimum.
2. Yield Point:  33,000 psi, minimum.
3. Galvanizing:  Hot-dip metal components in zinc after fabrication, in accordance with

ASTM A123/A123M; remove tailings and sharp protrusions and burnish edges.
B. Extruded Aluminum:  ASTM B221 or ASTM B221M, Alloy 6061, 6062, or 6063.

1. Tensile Strength:  39,000 psi, minimum.
2. Yield Point:  36,500 psi, minimum.

C. Chain:  Corrosion resistant zinc plated steel; minimum size 4/0; polyvinyl chloride (PVC)
coating.

D. Rope Cable:  Strands of steel cable with UV-stabilized polypropylene synthetic covering; ends
capped to prevent fraying.

E. Hardware:  Provide without hazardous protrusions, corners, or finishes, and that require tools
for removal after installation; countersunk fasteners are preferred.
1. Use stainless steel for metal-to-metal connections; select type to minimize galvanic

corrosion of materials connected by hardware.
2. Use stainless steel with plastic components.
3. Bearings:  Self lubricating.
4. Hooks, Including S-Hooks:  Closed loop; maximum gap 0.04 inches, less than the

thickness of a dime.
5. Rails, Loops, and Hand Bars:  Same metal as item is mounted on or galvanized steel;

with polyvinyl chloride coating.
6. Anchors:  In accordance with manufacturer's recommendations.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A513/A513M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A513/A513M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A513/A513M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A513/A513M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
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F. Transparent Plastic:  Clear polycarbonate plastic sheets, flat; shatterproof; resistant to crazing,
cracking, and fogging.
1. Sheet Thickness:  3/16 inch, minimum.

G. Opaque Plastic:  Molded homogeneous plastic; do not use plastic as major load bearing
members; use as panels and railings is acceptable.
1. Homogeneous Plastic:  Ultraviolet (UV) and color stabilized polyethylene without applied

surface coating; color through entire thickness.
2. Wood-Polymer Composite Lumber:  Comply with ASTM D6662; factory finished.
3. Panel Thickness:  3/16 inch, minimum.
4. Panel Edges:  3/16 inch radius, minimum.

H. Polyvinyl Chloride (PVC) Coating:  Ultraviolet (UV) stabilized and mold-resistant; slip-resistant
finish; prime parts to be coated with clear acrylic thermosetting solution, and preheat prior to
dipping in liquid PVC.
1. Thickness:  0.08 inch, minimum, plus/minus 0.02 inch.
2. Hardness:  85 durometer, when tested in accordance with ASTM D3363.

I. Concrete:  As specified in Section 03 30 00.
2.06 PROTECTIVE GROUND COVER

A. Engineered Wood Fiber Fill:  Manufactured for the purpose of protective surfacing; complying
with ASTM F2075; do not use mulch manufactured from recycled pallets, or lumber containing
nails or metal fasteners.
1. Depth - Other Than High Play Activity Area:  9 inches, maximum.
2. Depth - High Play Activity Area:  12 inches.
3. Manufacturers:

a. Fibar Systems:  www.fibar.com.
b. GameTime, Inc:  www.gametime.com.
c. Sof' Fall:  www.sof-fall.com.

B. Geotextile Fabric: Nonwoven polypropylene sheet.
C. Containment Edging:  Manufacturer's standard molded, interlocking High-density polyethylene,

UV stabilized,  free of sharp vertical edges, protruding elements, and trip hazards, complete
with installation hardware.

PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that playground area has been graded to subgrade elevations required and that excess
soil, rocks, and debris have been removed.

B. Verify that playground equipment footings have been installed in proper locations and at
proper elevations.

C. Verify location of underground utilities and facilities in playground area; damage to
underground utilities and facilities will be repaired at Contractor's expense.

3.02 PREPARATION
A. Stake location of playground elements, including Use Zone perimeters, perimeter of protective

surfacing, access and egress points, hard surfaces, walls, fences, and structures, and planting
locations.

3.03 INSTALLATION
A. Install in accordance with CPSC Pub. No. 325, ASTM F1487, manufacturer's instructions, and

requirements of authorities having jurisdiction (AHJ).
B. Anchor equipment securely below bottom elevation of resilient surfacing layer.
C. Install without sharp points, edges or protrusions, entanglement hazards, pinch, crush, or shear

points.
D. Do not modify play events on site without written approval of manufacturer.
E. Install required signage if not factory-installed.
F. Protective Ground Cover:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
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1. Install in accordance with CPSC Pub. No. 325 and ASTM F1487, and requirements of
authorities having jurisdiction.

2. Cover subgrade with geotextile fabric:
a. Lap minimum 4 inches width at seams. Adhere seams in accordance with

manufacturer's recommendations.
b. Install fabric smooth, and free of tensile stresses, folds, or wrinkles.
c. Protect fabric from clogging, tears, or other damage during surfacing installation.
d. Repair or replace damaged fabric in accordance with manufacturer's

recommendations.
3. Install loose fill to depths indicated, with smooth even surface flush with tops of

containment curbs.
3.04 CLEANING

A. Restore adjacent existing areas that have been damaged from the construction.
B. Clean playground equipment of construction materials, dirt, stains, filings, and blemishes due

to shipment or installation; clean in accordance with manufacturer's instructions, using cleaning
agents as recommended by manufacturer.

C. Clean playground area of excess construction materials, debris, and waste.
D. Remove excess and waste material and dispose of off-site in accordance with requirements of

authorities having jurisdiction (AHJ).
3.05 PROTECTION

A. Protect installed products until Date of Substantial Completion.
B. Replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 12 21 13
HORIZONTAL LOUVER BLINDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Horizontal PVC slat louver blinds.
B. Operating hardware.

1.02 REFERENCE STANDARDS
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating physical and dimensional characteristics and operating

features.
C. Manufacturer's Installation Instructions:  Indicate special procedures.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years experience.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Horizontal Louver Blinds:
1. CACO Inc.:  www.cacoinc.com
2. SWFcontract, a division of Spring Window Fashions, LLC.:  www.swfcontract.com.

a. Bali Blinds.
b. Graber Blinds

2.02 BLINDS
A. Description:  Horizontal slat louvers hung from full-width headrail with full-width bottom rail.

1. Provide 1 inch 'Mini-Blind' horizontal louver blinds at all Dwelling Unit windows.
2. Provide 1 inch 'Mini-Blind' horizontal louver blinds at all Community Building windows.

B. Manual Operation:  Control of raising and lowering by counterbalance spring with full range
locking; blade angle adjustable by control wand.

C. Plastic Slats:  Extruded PVC, square slat corners.
1. Width:  1 inch.
2. Thickness:  0.017 inch.
3. Color:  As selected by Owner.
4. Texture:  Smooth.

D. Slat Support:  Woven polypropylene cord, ladder configuration.
E. Head Rail:  Pre-finished, formed steel box, with end caps; internally fitted with hardware,

pulleys, and bearings for operation; same depth as width of slats.
1. Height:  1 inches.
2. Color:  Same as slats.

F. Bottom Rail:  Pre-finished, formed steel ; with end caps.
1. Color:  Same as headrail.

G. Control Wand:  Extruded solid plastic; hexagonal shape.
1. Length of window opening height less 3 inch.

H. Headrail Attachment:  Wall brackets.
I. Accessory Hardware:  Type recommended by blind manufacturer.

2.03 FABRICATION
A. Fabricate blinds to fit within openings with uniform edge clearance of 1/8 inch.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings are ready to receive the work.
B. Ensure structural blocking and supports are correctly placed. See Section 06 10 00.

3.02 INSTALLATION
A. Install blinds in accordance with manufacturer's instructions.
B. Secure in place with concealed fasteners.
C. Install intermediate head supports at midpoint of double windows.

3.03 ADJUSTING
A. Adjust blinds for smooth operation.

3.04 CLEANING
A. Clean blind surfaces just prior to occupancy.

END OF SECTION
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SECTION 12 35 30
RESIDENTIAL CABINETS AND COUNTERTOPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Kitchen cabinets.
B. Kitchen countertops.
C. Vanity cabinets.
D. Vanity countertops.
E. Miscellaneous Work Surfaces.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
B. Section 07 92 00 - Joint Sealants:  Sealing joints between casework, countertops and adjacent

walls, floors, and ceilings.
1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.
B. ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior Use;

2009.
C. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2009.
F. KCMA A161.1 - Performance and Construction Standard for Kitchen and Vanity Cabinets;

2012.
G. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
H. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of associated

and adjacent components.
B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, configurations, and construction details.
C. Certificate:  Submit Kitchen Cabinet Manufacturers Association (KCMA) certificate showing

conformance with KCMA A161.1.
D. Shop Drawings:  Indicate casework locations,  scale plans, elevations, clearances required,

rough-in and anchor placement dimensions and tolerances, and color samples.
1. Provide 5 copies of clearly legible shop drawings, for approval, prior to manufacture.

E. Manufacturer's Qualification Statement.
F. Warranty: Manufacturer's warranty for all items provided under this section.

1. Cabinets: Manufacturer's standard 1 year warranty.
2. Acrylic or Acrylic/Polyester Vanity Countertop: Manufacturer's 10 year warranty against

defects.
1.06 QUALITY ASSURANCE

A. Manufacturer:  Company specializing in manufacturing the type of products specified in this
section, with minimum three years of documented experience.
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PART 2  PRODUCTS
2.01 CABINETS

A. Manufacturers:
1. All Wood Cabinetry Inc.; "All Wood":  www.allwoodfast.com
2. American Traditions/S&W Cabinets, Inc; Shaker Poplar:  www.swcabinets.com
3. Mid-America Cabinets Inc; "Sierra/Mesa" :  www.midamericacabinets.com.
4. Wellborn Cabinet, Inc; Home Concepts - All Plywod:  www.wellborn.com/#sle.
5. Wolf Home Products; Wolf Classic Cabinets:  www.wolfhomeproducts.com/#sle.
6. Or approved equal.

B. Kitchen and Vanity Cabinets:  Premanufactured and factory-finished, complying with
construction and testing requirements in KCMA A161.1.

C. Cabinet Box:  Framed construction.
1. Side Panels:  5/8 inch Plywood.

a. Exposed Side Panel Finish:  Hardwood veneer, coordinate with cabinet door and
drawer color/finish.

2. Back Panel:  1/4 inch Plywood.
3. Bottom (and Top) Panel:  1/2 inchPlywood, dadoed into side panels and interlocked with

hanging rail.
4. Face Frame:  3/4 inchkiln-dried hardwood, screwed and glued.
5. Interior Cabinet Finish:  Thermally fused laminate.
6. Exposed Panel Edges:  Finish with manufacturer's standard edge banding, color

coordinated with other exposed finishes.
7. Extend base and upper cabinets, and shelves into corners, typical.

D. Cabinet Door/Drawer Configuration:  Partial overlay.
E. Cabinet Doors:

1. Solid wood, stained finish.
2. 3/4 inch kiln-dried hardwood frame; mortice and tenon construction, 1/4 inch plywood

center panel with hardwood veneer finsh.
3. Stain Color:  As selected by Owner.

F. Drawers:
1. 1/2 inch Birch plywood full box with butted joints, 1/4 inch Birch plywood bottom.
2. Drawer Front:  3/4 inch kiln-dried hardwood.
3. Interior Finish:  Manufacturer's standard.

G. Shelves:  5/8 inch plywood.
1. Exposed shelf edges:  Finish with manufacturer's standard edge banding, color

coordinated with other exposed finishes.
H. Cabinet Hardware:   As selected from manufacturer's standard types, styles and finishes.

1. Drawer and Cabinet Pulls:  Satin nickel, wire pulls 4 inches wide
a. Hardware to comply with accessibility requirements of UFAS, and ADA Standards

where applicable.
2. Hinges:  Manufacturer's standard self-closing concealed hinges.
3. Drawer Slides:  Manufacturer's standard drawer slides.

I. Exterior Finish:  Factory-applied urethane; 2 color coats with top coat min.
1. Color:  To be selected by Owner from manufacturer's standard line.

2.02 COUNTERTOPS
A. Kitchen Countertops and all Countertops in Laundry:  Post formed plastic laminate over

particle board with, rolled edge, and coved to back splash.
1. Side Splash:  Plastic laminate over particle board, square internal intersections to back

splash and top surface, contoured to suit counter top profile, and of equal height.
a. Provide side splash where end of countertops abut partitions/endwalls.

2. Colors/Patterns:  To be selected by Owner from manufacturer's standard line.
B. Vanity Countertops:  Post formed plastic laminate over particle board, coved to back splash.
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1. Side Splash:  Plastic laminate over particle board, square internal intersections to back
splash and top surface, contoured to suit counter top profile.
a. Provide side splash where end of countertops abut partitions/endwalls.

2. Colors/Patterns:  To be selected by Owner from manufacturer's standard line.
2.03 MATERIALS

A. Adhesives Used for Assembly:  Comply with VOC requirements for adhesives and sealants as
specified in Section 01 61 16.

B. Wood-Based Materials:
1. Solid Wood:  Air-dried to 4.5 percent moisture content, then tempered to 6 percent

moisture content before use.
C. Solid Wood:  Clear, dry, sound, plain sawn, selected for  species grain and color, no defects.
D. Hardwood Plywood:  Veneer core; HPVA HP-1 Grade as indicated; same species as exposed

solid wood, clear, compatible grain and color, no defects.  Band exposed edges with solid
wood of same species as veneer.

E. Concealed Solid Wood or Plywood:  Any species and without defects affecting strength or
utility.

F. Particleboard:  Composed of wood chips, medium density, with waterproof resin binders; of
grade to suit application; sanded faces; complying with ANSI A208.1.

G. Medium Density Fiberboard (MDF):  Composed of cellulosic fibers and resin cured under heat
and pressure; grade to suite application; complying with ANSI A208.2.

H. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.
2.04 FABRICATION

A. Shop assemble casework for delivery to site in units easily handled and to permit passage
through building openings.

B. Fabricate corners and joints without gaps.
C. Fabricate each unit to be rigid and not dependent on adjacent units for rigidity.
D. 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 1/2 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.
4. Finish all exposed ends of countertops, including ends abutting appliances.

E. When necessary to cut and fit countertops on site, provide materials with ample allowance for
cutting.  Provide trim for scribing and site cutting.

F. 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.

G. Wall-Mounted Counters:  Provide aprons, brackets, and braces as indicated on drawings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify adequacy of support framing.
3.02 INSTALLATION

A. Install casework, components and accessories in accordance with manufacturer's instructions.
B. Set casework items plumb and square, securely anchored to building structure.
C. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.
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3.03 CLEANING
A. Clean casework, countertops, shelves, and hardware.

3.04 PROTECTION
A. Do not permit finished casework to be exposed to continued construction activity.

END OF SECTION



4236 / Cottages at Generation Village 22 00 00 - 1 PLUMBING

SECTION 22 00 00
PLUMBING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Pipe hangers and supports.
4. Valves.
5. Check valves/Backflow preventers.
6. Water pressure reducing valves.

B. Piping Specialties
1. Drains.
2. Cleanouts.
3. Washing machine boxes and valves.
4. Water hammer arrestors.
5. Mixing valves.
6. Under-counter pipe and drain covers.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 09 91 13 - Exterior Painting.
C. Section 09 91 23 - Interior Painting.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
B. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible

Fixtures; 2011.
C. ASME A112.6.3 - Floor and Trench Drains; 2001 (R2007).
D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.
E. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
F. ASME B31.9 - Building Services Piping; 2014.
G. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for Domestic

Water Distribution Systems; 2009.
H. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
I. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2015a.
J. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube; 2016.
K. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and

Copper Alloy Tube and Fittings; 2016.
L. ASTM C1822 - Standard Specification for Insulating Covers on Accessible Lavatory Piping;

2015.
M. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems; 2012.
N. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste,

and Vent Pipe and Fittings; 2014.
O. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) Method of

Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2015.
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P. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2015.

Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2016.

R. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014.

S. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2015a.
T. ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and

Cold-Water Distribution Systems; 2011a.
U. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings

for Use with Cross-linked Polyethylene (PEX) Tubing; 2015.
V. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015.
W. AWWA C550 - Protective Interior Coatings for Valves and Hydrants; 2013.
X. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
Y. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013.
Z. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;

2010.
AA. NSF 61 - Drinking Water System Components - Health Effects; 2014 (Errata 2015).
AB. NSF 372 - Drinking Water System Components - Lead Content; 2011.
AC. NSF/ANSI 372 - Drinking Water System Components - Lead Content; 2016.
AD. NSF/ANSI 61 - Drinking Water System Components - Health Efects; 2013.
AE. PDI-WH 201 - Water Hammer Arresters; 2010.
AF. PPI TR-4 - PPI Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress (HDS),

Strength Design Basis (SDB), Pressure Design Basis (PDB), and Minimum Required Strength
(MRS) Ratings For Thermoplastic Piping Materials or Pipe; 2016.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
C. Project Record Documents:  Record actual locations of valves, cleanouts, backflow

preventers, and water hammer arrestors.
1.05 QUALITY ASSURANCE

A. Perform work in accordance with applicable State and City codes and the currently adopted
edition of the International Plumbing Code.

B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Identify pipe with marking including size, ASTM material classification, ASTM specification,

potable water certification, water pressure rating.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.

B. Accept specialties on site in original factory packaging.  Inspect for damage.
C. Store cross-linked polyethylene (PEX) out of direct sunlight.

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. Provide all fixtures and equipment as scheduled on the Drawings.
B. Potable Water Supply Systems:  Provide piping, piping specialties, pipe fittings, and solder

and flux (if used), that comply with NSF 61 and NSF 372 for maximum lead content; label pipe
and fittings.

C. Water Efficiency:  EPA WaterSense label is required for all water closets, lavatory faucets,
and showerheads.
1. Showerhead flow rate:  Between 2.0 gpm, minimum to less than 2.5 gpm (NGBS).
2. Lavatory faucet flow rate:  1.5 gpm, maximum (NGBS).
3. Toilet flush:  1.28 gpf, maximum (NGBS).

D. Full S-traps and Trap Standards shall be allowed only where specifically called for on the
Drawings.

2.02 SANITARY SEWER PIPING, BURIED BEYOND 5 FEET OF BUILDING
A. PVC Pipe:  ASTM D3034 SDR 35.

1. Fittings:  PVC.
2. Joints:  Push-on, using ASTM F477 elastomeric gaskets.

2.03 SANITARY SEWER PIPING, BURIED UNDER FLOOR SLAB
A. PVC Pipe:  ASTM D2665 or ASTM D3034 SCH 40.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.04 SANITARY SEWER PIPING, ABOVE GRADE
A. PVC Pipe:  ASTM D2665 SCH 40.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

B. PVC - DWV Pipe: ASTM D2949 SCH 30.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.05 DOMESTIC WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING
A. Copper Pipe:  Type K complying with ASTM B42, annealed.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

2.06 DOMESTIC WATER PIPING, BURIED UNDER FLOOR SLAB
A. Copper Pipe:  Type K complying with ASTM B42; annealed between meter and water heater.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:

a. 100 psig at maximum 180 degrees F.
2. Fittings:  Brass and engineered polymer (EP) ASTM F1960.
3. Joints:  Mechanical compression fittings.

2.07 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Pipe:  Type K or L complying with ASTM B42, hard drawn, between meter and water

heater.
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:

a. 100 psig at maximum 180 degrees F.
2. Fittings:  Brass and engineered polymer (EP) ASTM F1960.
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3. Joints:  Mechanical compression fittings.
2.08 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with manufacturer's recommendations for material
type and application.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Wall Support for Pipe Sizes to 3 Inches:  molded plastic hook.
2. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
2.09 GATE VALVES

A. Manufacturers:
1. Crane Company, Inc.:  www.cranefs.com
2. Jenkins, a Crane CPE brand:  www.cranecpe.com/chem-energy/brand/jenkins
3. Nibco, Inc:  www.nibco.com.

B. Construction, 2-1/2 inches and Smaller:  MSS SP-80, Type 1, 200 psi CWP,  bronze body,
non-rising stem, bronze wedge disk,  with balancing stops, solder or threaded ends.

2.10 BALL VALVES
A. Manufacturers:

1. Crane Company, Inc.:  www.cranefs.com
2. Jenkins, a Crane CPE brand:  www.cranecpe.com/chem-energy/brand/jenkins
3. Nibco, Inc:  www.nibco.com.

B. Construction, 2-1/2 Inches and Smaller:  MSS SP-110, Class 150, 200 psi CWP, bronze body,
304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box ring,
blow-out proof stem, lever handle with balancing stops, solder or threaded ends with union.

2.11 WALL HYDRANTS
A. Manufacturers:

1. PRIER Products, Inc, Inc.; C-244:  www.prier.com
2. Or approved equal.

B. ASSE 1019 and C-UPC approved anti-siphon vacumbreaker with backflow check valve, solid
cast brass body, valve stem cap, seat and stem ends; nickel-plated. Vandel-proof extended
lockshield with separate operating key.

2.12 WATER PRESSURE REDUCING VALVES
A. Up to 2 Inches:

1. ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric
reinforced diaphragm, strainer, threaded single union ends.

B. Over 2 Inches:
1. ASSE 1003, cast iron body with interior lining complying with AWWA C550, bronze fitted,

elastomeric diaphragm and seat disc, flanged.
2.13 HORIZONTAL SWING CHECK VALVE ASSEMBLIES

A. Manufacturers:
1. Crane Company, Inc.:  www.cranefs.com
2. Jenkins, a Crane CPE brand:  www.cranecpe.com/chem-energy/brand/jenkins
3. Nibco, Inc:  www.nibco.com.

B. Check Valve Assemblies:
1. Construction, 2-1/2 Inches and Smaller:  MSS SP-80, NSF/ANSI 61, NSF/ANSI 372, 200

psi CWP, Lead-free Bronze body, Y-pattern, with corrosion resistant internal parts,
renewable seat and disk, and stainless steel springs.

2.14 DRAINS
A. Floor Drain:

1. ASME A112.6.3;  PVC or ABS, one piece body with Schedule 40 hub connection, round
polypropylene strainer, concealed cleanout, and backwater valve.
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2.15 CLEANOUTS
A. Cleanouts at Exterior:

1. Line type Extension Cleanout with Dura-coated cast iron body and round bronze, scored,
gasketed cover.

B. Cleanouts at Interior Finished Floor Areas:
1. Dura-coated cast iron body with anchor flange, threaded top assembly, square polished

nickel bronze frame and scored cover.
C. Cleanouts at Interior Finished Wall Areas:

1. Line type with PVC molded body, and round gasketed cover, and round chrome plated
access cover secured with machine screw.

2.16 WASHING MACHINE BOXES AND VALVES
A. Description:  Plastic preformed rough-in box with brass valves with single lever handle, socket

for 2 inch waste, slip in finishing cover.
2.17 WATER HAMMER ARRESTORS

A. Water Hammer Arrestors:
1. Copper construction, piston type sized in accordance with PDI-WH 201, precharged

suitable for operation in temperature range minus 100 to 300 degrees F and maximum
150 psi working pressure.

2.18 MIXING VALVES
A. Thermostatic Mixing Valves:

1. Valve:  Chrome plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment set to 120 degrees F.

B. Pressure Balanced Mixing Valves:
1. Valve:  Chrome plated cast brass body, stainless steel cylinder, integral temperature

adjustment set to 120 degrees F.
2.19 UNDER-COUNTER DRAIN AND SUPPLY COVERS

A. Under-Counter Pipe and Supply Covers:
1. Insulate exposed drainage piping including hot, cold, and tempered water supplies under

lavatories or sinks to comply with ADA Standards.
2. Exterior Surfaces:  Smooth non-absorbent, non-abrasive surfaces.
3. Construction:  1/8 inch flexible PVC.

a. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke
developed index of 450 or less, when tested in accordance with ASTM E84.

b. Comply with ASTM C1822, type indicated.
c. Comply with ASME A112.18.9.
d. Comply with ICC A117.1.
e. Microbial and Fungal Resistance:  Comply with ASTM G21.

B. Color:  White.
C. Fasteners:  Reusable, snap-locking fasteners with no sharp or abrasive external surfaces.
D. Products:

1. Plumberex Specialty Products, Inc; Plumberex Trap Gear:  www.plumberex.com/#sle.
2. Or approved equal.

2.20 ACCESSORIES
A. Escutcheons:  Chrome-plated steel collar escutcheon, sure-grip mounting.
B. Controls:  Provide blade or lever type handles at Community Building and all Dwelling Unit

sinks, lavatories, and tub/shower faucets.
C. Traps:  Provide Chrome-plated brass traps where exposed in finished spaces.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
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3.02 INSTALLATION - GENERAL
A. Install all items in accordance with manufacturer's instructions.
B. Provide support for utility meters in accordance with requirements of utility companies.
C. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

3.03 INSTALLATION - PIPING
A. Establish elevations of buried piping outside the building to ensure not less than 3 ft of cover.
B. Install bell and spigot pipe with bell end upstream.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
E. Install, at each building water device, a pressure reducing valve as required to maintain proper

water pressure.
F. Perform Hydrostatic testing of all piping systems, as per prevailing codes, prior to placing

concrete slabs or enclosing interior walls with gypsum board. System shall maintain 50 psi for
15 minutes min.

G. Install required vents at all new fixtures per prevailing codes. Locate vents through roof to rear
facing roof slope or least visible area.

H. Install vent piping penetrating roofed areas to maintain integrity of roof assembly; refer to
Section 07 31 13 - Asphalt Shingles.

I. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.
1. Painting of interior plumbing systems and components is specified in Section 09 91 23.
2. Painting of exterior plumbing systems and components is specified in Section 09 91 13.

J. Install water piping to ASME B31.9.
K. Install approved portable water protection devices on plumbing lines where contamination of

domestic water may occur or as required by prevailing codes.
L. Install water hammer arrestors on hot and cold water supply piping to each fixture in

accordance with prevailing codes and per manufacturer's specification, where applicable.
M. 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.

N. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
O. Cross-Linked Polyethylene (PEX) Pipe shall not be installed within the first 18 inches of piping

connected to a water heater.
P. Install valves on hot and cold supply piping at water heater, at fixtures as indicated, or where

required to allow future maintenance.
Q. Provide access where valves and fittings are not exposed.
R. Install valves with stems upright or horizontal, not inverted.
S. Install overflow piping from water heater temperature/pressure relief valve directly over floor

drain. Mount securely to walls, floor and drain. Provide air gap separation at drain in
accordance with prevailing codes.

3.04 INSTALLATION - CLEANOUTS, TRAPS, DRAINS
A. Provide cleanouts at base of each soil stack, interior downspout stack, or as otherwise

indicated on plans.
B. Provide cleanouts to all traps not integral with fixtures or floor drains, or traps located below

floor slabs. Locate downstream of trap.
C. Install floor cleanouts and drains at elevation to accommodate finished floor.
D. Install cleanouts in horizontal waste lines at required intervals and size noted:

1. 4 inches or smaller:  50 feet maximum; Opening equal to line size.
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2. 6 inches or larger:  100 feet maximum; 4 inch opening.
E. Extend cleanouts to finished floor. Ensure clearance at cleanout for rodding of drainage

system.
F. Encase exterior cleanouts in 12 in by 12 in by 12 in block of concrete flush with grade.
G. Install separate, water-sealed P-traps at each floor drain and fixture with waste connections.

Locate as close to drain or fixture as possible.
H. Floor drains in concrete slabs; set drain elevation to allow for positive slope to drain.

3.05 SERVICE CONNECTIONS
A. Provide new sanitary sewer services.  Before commencing work check invert elevations

required for sewer connections, confirm inverts and ensure that these can be properly
connected with slope for drainage and cover to avoid freezing.

B. Provide new water service complete with approved reduced pressure backflow preventer and
water meter with by-pass valves.

END OF SECTION
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SECTION 23 00 00
HEATING, VENTILATING, AND AIR CONDITIONING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air-source heat pumps.
B. Forced air furnaces.
C. Indoor air handler (fan & coil) units for duct connection.
D. Electric Recessed Wall Heater
E. Controls.
F. Metal ductwork.
G. Manufactured (flexible) ductwork.
H. Duct insulation.
I. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 00 00 - General Requirements;  IECC Energy Efficiency testing.
B. Section 22 00 00 - Plumbing;  Includes indoor coil condensate drain.
C. Section 26 20 00 - Electrical Service and Distribution: Electrical service and connections for

mechanical equipment.
1.03 REFERENCE STANDARDS

A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source
Heat Pump Equipment; 2008, Including All Addenda.

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.
C. ANSI/ACCA 2 - Manual J Residential Load Calculation; 2016.
D. ASHRAE Std 23.1 - Methods of Testing for Rating the Performance of Positive Displacement

Refrigerant Compressors and Condensing Units that Operate at Subcritical Temperatures of
the Refrigerant; 2010.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

F. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2012.

G. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013.

H. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2015.

I. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2014.
J. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste,

and Vent Pipe and Fittings; 2014.
K. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
L. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
M. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015.
N. NEMA MG 1 - Motors and Generators; 2014.
O. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
P. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2015.
Q. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Rev. 2009).
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R. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all
revisions.

S. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

T. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical;
Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and

wiring diagrams.
C. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
D. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used,

showing compliance with specified requirements.
E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listing.
F. Warranties:  Submit manufacturer's standard warranties and ensure forms have been filled out

in Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. All equipment  furnished,  and  all work performed under this  Contract shall be  in strict 
compliance with current applicable standards as set forth by the National Fire Protection
Association (NFPA), Underwriters' Laboratories (UL), the American Gas Association (AGA),
the American Society of Heating, Refrigeration and  air-conditioning  Engineers (ASHRAE),
Sheet Metal and air-conditioning  Contractors  National Association (SMACNA), and other
national standards where applicable.

B. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

C. Load Calculations:  Contractor shall verify capacity of specified heating and cooling
components by submitting to the Architect load calculations as set forth in the current edition of
the Air Conditioning Contractors of America (ACCA) Manual J - Residential Load Calculation.

1.06 WARRANTY 
A. Provide manufacturer's standard ten year limited warranty on furnace and air conditioner.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier Corporation:  www.carrier.com.
B. Rheem Manufacturing Co.
C. Trane Inc:  www.trane.com.
D. York International Corporation / Johnson Controls:  www.york.com.
E. Or Approved Equal.

2.02 SYSTEM DESIGN
A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched

factory-engineered and assembled, pre-wired indoor and outdoor units; UL listed. 
1. Cooling:  Air-source electric heat pump located in outdoor unit with evaporator.
2. Heating:  Electric resistance heating.
3. Provide refrigerant lines internal to units and between indoor and outdoor units, factory

cleaned, dried, pressurized and sealed, with insulated suction line.
B. Performance Requirements:  See Drawings for additional requirements.

1. Efficiency: 
a. Seasonal Energy Efficiency Ratio:  15, minimum.
b. Heating Seasonal Performance Factor:  9.0, minimum.
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C. Electrical Characteristics:  See Drawings for additional requirements.
1. Disconnect Switch:  Factory mount disconnect switch on equipment under provisions of

Section 26 20 00.
2.03 INDOOR UNITS FOR DUCTED SYSTEMS

A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of
cabinet, supply fan, heating and cooling element(s), controls, and accessories; wired for single
power connection with control transformer.
1. Air Flow Configuration:  Upflow.
2. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with

safety interlock switches, glass fiber insulation with reflective liner.  
B. Supply Fan:  Centrifugal type rubber mounted with direct or belt drive with adjustable variable

pitch motor pulley.
1. Motor:  NEMA MG 1; 1750 rpm single speed, permanently lubricated, hinge mounted.
2. Motor Electrical Characteristics: See drawings for additional requirements.

C. Air Filters:  1 inch thick glass fiber, disposable type arranged for easy replacement.
D. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan

sloped in all directions to drain, drain connection, refrigerant piping connections, restricted
distributor or thermostatic expansion valve.
1. Construction and Ratings:  In accordance with AHRI 210/240 and UL 207.
2. Manufacturers:  System manufacturer.

E. Condensate Drain: ASTM D2665; PVC pipe and fittings.
2.04 OUTDOOR UNITS: HEAT PUMP

A. Outdoor Units/Heat Pumps:  Self-contained, packaged, pre-wired unit consisting of cabinet,
with compressor and condenser.
1. Comply with AHRI 210/240.
2. Refrigerant:  Puron (R410a) .
3. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance

with ASHRAE Std 23.1 and UL 207.
B. Air Cooled Condenser:  Aluminum fin and copper tube coil, AHRI 520 with direct drive axial

propeller fan resiliently mounted, galvanized fan guard.
1. Condenser Fan Motor:  Enclosed, 1-phase type, permanently lubricated.

C. Coil:  Air-cooled, aluminum fins bonded to copper tubes.
D. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch (automatic

reset), service valves and gage ports, thermometer well (in liquid line).      
1. Provide thermostatic expansion valves.
2. Provide heat pump reversing valves.

E. Operating Controls:
1. Control by room thermostat to maintain room temperature setting.

F. Mounting Pad: Cast in place concrete pad as specified in Section 03 30 00.
2.05 ELECTRIC FURNACE COMPONENTS

A. Electric Heater:  Helix wound bare nichrome wire heating elements arranged in incremental
stages, with porcelain insulators.

B. Operating Controls:
1. Heater stages energized in sequence with pre-determined delay between heating stages.
2. High limit temperature control to de-energize heating elements, with automatic reset.
3. Supply fan started before electric elements are energized and continues operating after

thermostat is satisfied until bonnet temperature reaches minimum setting.  Include
manual switch for continuous fan operation.

2.06 ELECTRIC RECESSED WALL HEATERS
A. Basis of Design: Cadet Com-Pak, Model #CSC202TW`.
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B. Assembly:  Suitable for Recessed mounting on any wall surface with built-in controls, wire
raceway, thermal safety cut-out, and electric terminal box.

C. Controls:  Built-in bi-metal heating thermostat, factory wired.
D. Electrical Characteristics: Refer to drawings for additional requirements.

1. Heating: 2000 Watts.
2. Electrical: 240 volts, single phase, 60 Hz.

E. Finish: Factory applied, polyester powder coat finish.
1. Color: White.

2.07 ACCESSORY EQUIPMENT 
A. Room Thermostat:  Wall-mounted, electric solid state microcomputer based room thermostat

with remote sensor to maintain temperature setting; low-voltage; with following features:
1. Automatic switching from heating to cooling.
2. Programming based on weekdays, Saturday and Sunday.
3. Battery replacement without program loss.
4. Thermostat Display:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Day of week.
e. System Mode Indication:  Heating, Cooling, Fan Auto, Off, and On, Auto or On, Off.

2.08 DUCT ASSEMBLIES
A. Regulatory Requirements:  Construct ductwork to NFPA 90A and NFPA 90B standards.
B. Ducts:  Galvanized steel, unless otherwise indicated.
C. Low Pressure Supply (System with Cooling Coils):  1/2 inch w.g. pressure class, galvanized

steel.
D. Outside Air Intake:  1/2 inch w.g. pressure class, galvanized steel.
E. Transfer Air and Sound Boots:  1/2 inch w.g. pressure class, fibrous glass.

2.09 DUCT MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type

B, with G60/Z180 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. Surface Burning Characteristics:  Flame spread index of zero and smoke developed
index of zero, when tested in accordance with ASTM E84.

3. For Use With Flexible Ducts:  UL labeled.
C. Ductwork Support:  ASTM A36/A36M; steel, galvanized strapping continuous around sides and

bottom of duct and securely fastened to building construction.
2.10 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.
B. Provide duct material, gauges, reinforcing, and sealing for operating pressures indicated.
C. Construct T's, bends, and elbows with inside radius of not less than 1/2 the width of duct. 

Where rectangular elbows must be used, provide air foil turning vanes of perforated metal with
glass fiber insulation.

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.
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E. 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.

2.11 MANUFACTURED DUCTWORK
A. Flexible Ducts:  UL 181, Class 1, aluminum laminate and polyester film with latex adhesive

supported by helically wound spring steel wire.
1. Insulation:  Fiberglass insulation with aluminized vapor barrier film.

a. R-value: 8.0 minimum where installed in unconditioned spaces, unless noted
otherwise.

2. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative.
3. Maximum Velocity:  4000 fpm.
4. Temperature Range:  Minus 20 degrees F to 210 degrees F.

B. Exhaust Fan and Dryer Vent:  Minimum 28 gauge, 0.0156 inch thick, single wall, galvanized
steel. Sizes as indicated on the Drawings.
1. Install insulation wrap where ducts pass through unconditioned space.

2.12 DUCT LINER
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,

maximum, when tested in accordance with ASTM E84 or UL 723.
B. Insulation:  Non-corrosive, incombustible glass fiber complying with ASTM C1071; flexible

blanket; impregnated surface and edges coated with poly vinyl acetate polymer or acrylic
polymer.
1. Fungal Resistance:  No growth when tested according to ASTM G21.
2. Apparent Thermal Conductivity:  Maximum of 0.24 at 75 degrees F.
3. Service Temperature:  Up to 250 degrees F.
4. Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm, minimum.

C. Adhesive:  Waterproof, fire-retardant type, ASTM C916.
D. Liner Fasteners:  Galvanized steel, self-adhesive pad or impact applied with integral head.

2.13 GLASS FIBER, FLEXIBLE
A. Manufacturer:
B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. 'K' value:  0.26 at 75 degrees F, when tested in accordance with ASTM C518.
2. R-value: 8.0 minimum where installed in unconditioned spaces, unless noted otherwise.

C. Vapor Barrier Jacket:
1. 0.0032 inch vinyl.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
2.14 REGISTERS AND GRILLES

A. Supply Vents:  Provide ceiling or wall mounted rectangular, multi-louvered with damper
diffuser to discharge air in two way pattern as scheduled on the Drawings.
1. Frame:  Provide surface mount type.

B. Return Air Grilles:  Provide ceiling or wall mounted fixed, streamlined blades with 15 degree
deflection as scheduled on the Drawings.
1. Frame:  Provide surface mount type.

C. Manufactured by Lima, Air-Vent, or Titus, sized per plan.
2.15 FLEXIBLE DUCT CONNECTIONS

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.
a. Net Fabric Width:  Approximately 2 inches wide.
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2. Metal:  3 inches wide, 24 gage, 0.0239 inch thick galvanized steel.
PART 3  EXECUTION
3.01 EXAMINATION 

A. Verify that substrates are ready for installation of units and openings are as indicated on shop
drawings.  

B. Verify that proper power supply is available and in correct location.
C. Verify that ducts have been tested before applying insulation materials.
D. Verify that duct surfaces are clean, and dry before applying insulation materials.

3.02 INSTALLATION 
A. Install equipment and products accordance with manufacturer's instructions and requirements

of local authorities having jurisdiction.
B. Installation of electrical wiring for power and control of mechanical systems included in this

section shall be by the Electrical Contractor.
C. Install HVAC system in accordance with NFPA 90A and NFPA 90B.
D. Provide vent connections in accordance with NFPA 211, and all prevailing codes.
E. Pipe drain from cooling coils to nearest floor drain. Mount securely to unit cabinet, wall, and

floor as required.
F. Install, support, and seal ducts in accordance with SMACNA (DCS).
G. During construction provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
H. At exterior wall louvers, seal duct to louver frame.
I. Flexible Ducts:  Connect to metal ducts with draw bands.
J. Install duct insulation in accordance with NAIMA National Insulation Standards.
K. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.
L. Install insulated duct liner where metal ductwork is located in non-conditioned spaces, or as

indicated on the Drawings.
M. At fans and motorized equipment, except inline dryer booster fans, associated with ducts,

provide flexible duct connections immediately adjacent to the equipment.
3.03 ENERGY AUDIT TESTING

A. See Section 01 00 00 - General Requirements, for additional requirements.
3.04 CLEANING

A. Clean duct systems with high power vacuum machines.  Protect equipment that could be
harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access into
ductwork for cleaning purposes.

END OF SECTION
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SECTION 26 20 00
ELECTRICAL SERVICE AND DISTRIBUTION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Main service disconnect switchgear
B. Breaker panels.
C. Conductors and cables
D. Conduit and raceways
E. Overcurrent protective devices for panelboards.
F. Wiring devices

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 06 10 00 - Rough Carpentry:  Installation of recessed panelboards.

1.03 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.
B. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);

2005.
C. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.
D. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2011.
E. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Revision E with

Supplement 1, 2013.
F. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification);

Revision G, 2014.
G. FS W-C-596 - Connector, Electrical, Power, General Specification for; Revision H, 2014.
H. IEEE C37.20.1 - IEEE Standard for Metal-Enclosed Low-Voltage (1000 Vac and below, 3200

Vdc and below) Power Circuit Breaker Switchgear; 2015.
I. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
J. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.
K. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2003.
L. NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.
M. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
N. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
O. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less; 2013.
P. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit; 2005 (R2013).
Q. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.
R. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy; 2009.
S. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R2015).
T. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.
U. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2013.
V. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
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W. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
X. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.
Y. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
Z. UL 4 - Armored Cable; Current Edition, Including All Revisions.
AA. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
AB. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
AC. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
AD. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
AE. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
AF. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
AG. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
AH. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
AI. UL 719 - Nonmetallic-Sheathed Cables; Current Edition, Including All Revisions.
AJ. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
AK. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures; Current Edition, Including All Revisions.
AL. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
AM. UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 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 for electrical equipment required by NFPA 70 (National Electric Code - NEC).

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Main Service Disconnect
1. Coordinate with Utility Company to provide switchgear with suitable provisions for

electrical service and utility metering, where applicable.
2. Obtain Utility Company approval of switchgear prior to fabrication.

C. Conduit
1. Coordinate minimum sizes and types of conduits with the actual conductors to be

installed, including adjustments for conductor sizes increased for voltage drop.
2. Verify exact conduit termination locations required for boxes, enclosures, and equipment

installed under other sections or by others.
3. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.
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C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.
D. Service Entrance Switchgear:  Include documentation of Utility Company approval of

switchgear.
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. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70 (NEC).
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's

instructions and NECA 407.
B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas

or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

panelboard internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
2. Panelboards Containing Fusible Switches:  Between -22 degrees F and 104 degrees F.

PART 2  PRODUCTS
2.01 PANELBOARDS - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

C. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

D. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
E. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
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4. Lockable Doors:  All locks keyed alike unless otherwise indicated.
2.02 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. 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.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated.
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less

than the short circuit current rating indicated.
3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
5. Provide the following circuit breaker types where required:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with
UL 943, class A for protection of personnel.

b. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Combination type listed as
complying with UL 1699.

6. Do not use handle ties in lieu of multi-pole circuit breakers.
7. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

2.03 CONDUCTOR AND CABLE APPLICATIONS
A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and

product listing.
B. Nonmetallic-sheathed (NM) cable is permitted only as follows:

1. Where not otherwise restricted, may be used:
a. For branch circuit wiring in dry locations within multifamily dwellings permitted to be

of Types III, IV, and V construction.
2. In addition to other applicable restrictions, may not be used:

a. Where exposed to view.
b. Where exposed to damage.
c. For damp, wet, or corrosive locations.

C. Service Entrance cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. For overhead Service Entrance (SE) drop; installed in raceway to service head.
b. For Underground Service Entrance (USE); direct buried.

D. Amored cable (AC) is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. Where concealed in hollow stud walls and ceilings for branch circuits up to 20 A.
2. In addition to other applicable restrictions, may not be used:

a. Where not approved for use by the authority having jurisdiction.
b. Where exposed to damage.
c. For damp, wet, or corrosive locations.

E. Metal-clad (MC) cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. Where concealed in hollow stud walls and ceilings for branch circuits.
2. In addition to other applicable restrictions, may not be used:

a. Where not approved for use by the authority having jurisdiction.
b. Where exposed to damage.
c. For damp, wet, or corrosive locations.

2.04 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70 (NEC).
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B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated
or permitted for substitution. Conductor sizes indicated are based on copper unless
specifically indicated as aluminum. Conductors designated with the abbreviation "AL"
indicate aluminum.
a. Substitution of aluminum conductors for copper is permitted, when approved by

Owner and authority having jurisdiction, only for the following:
1) Service Feeders:  Copper conductors size 1/0 AWG and larger.

b. Where aluminum conductors are substituted for copper, comply with the following:
1) Size aluminum conductors to provide, when compared to copper sizes

indicated, equivalent or greater ampacity and equivalent or less voltage drop.
2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to

accommodate aluminum conductors.
3) Provide aluminum equipment grounding conductor sized according to NFPA 70.

G. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

H. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

2.05 NONMETALLIC-SHEATHED CABLE
A. Description:  NFPA 70, Type NM multiple-conductor cable listed and labeled as complying with

UL 719, Type NM-B.
B. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
2.06 ARMORED CABLE

A. Description:  NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed for
use in classified firestop systems to be used.

B. Conductor Stranding:
1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:  Type THHN.
E. Grounding:  Combination of interlocking armor and integral bonding wire.
F. Armor:  Steel, interlocked tape.

2.07 METAL-CLAD CABLE
A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and

listed for use in classified firestop systems to be used.
B. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.
E. Grounding:  Full-size integral equipment grounding conductor.
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F. Armor:  Steel, interlocked tape.
2.08 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

2.09 CONDUIT
A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70

and product listing.
B. Underground:

1. Under Slab on Grade:  Use PVC-coated galvanized steel rigid metal conduit or rigid PVC
conduit.

2. Exterior, Direct-Buried:  Use PVC-coated galvanized steel rigid metal conduit or rigid
PVC conduit.

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit or PVC-coated galvanized steel rigid metal conduit where emerging from
underground.

4. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided,
use PVC-coated galvanized steel rigid metal conduit elbows for bends.

C. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

D. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel
rigid metal conduit.

2.10 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Use fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.11 INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:
1. Use fittings complying with NEMA FB 1 and listed and labeled as complying with UL

514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.12 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with
UL 6.

B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.
C. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Use fittings listed and labeled as complying with UL 514B.
3. Material:  Use steel or malleable iron.
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4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.
D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum

thickness of 15 mil.
2.13 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 or Schedule 80 as required;
rated for use with conductors rated 90 degrees C.

B. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying

with UL 651; material to match conduit.
C. Accessories:

1. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of
conduit and fittings to be installed.

2.14 WIRING DEVICES
A. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.
B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
C. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and

NEMA WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types
as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
D. Mounting Heights:  As scheduled on the drawings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that interior of building has been protected from weather.
C. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
D. Verify that mounting surfaces are ready to receive panelboards.
E. Verify that work likely to damage wire and cable has been completed.
F. 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 switchgear in accordance with NECA 1 (general workmanship) and IEEE C37.20.1.
C. Install galvanized steel rigid metal conduit (RMC) and intermediate metal conduit (IMC), in

accordance with NECA 101.
D. Install rigid polyvinyl chloride (PVC) conduit, electrical nonmetallic tubing (ENT), and liquidtight

flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
E. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
F. Install all field-installed devices, components, and accessories.
G. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1

(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.
H. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
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I. Install all equipment plumb and level.
J. Mount panelboards at heights as indicated on the Drawings.
K. At Accessible Dwelling Units, mount panelboards such that the highest position of any

operating handle for circuit breakers or switches does not exceed 48 inches above the floor.
L. Install all field-installed branch devices, components, and accessories.
M. Direct Burial Cable Installation:

1. Provide trenching and backfilling in accordance with Division 02 - Earthmoving: (by
Gonzales-Strength & Assoc; Refer to drawings)

2. Install cable with minimum cover of 48 inches unless otherwise indicated or required.
3. Protect cables from damage in accordance with NFPA 70.

N. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or

make splices in conduit bodies.
2. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
O. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits installed underground or embedded in concrete may be routed in the shortest

possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

5. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

6. Arrange conduit to provide no more than 150 feet between pull points.
7. Route conduits above water and drain piping where possible.
8. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
9. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Molded 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.
C. Test GFCI circuit breakers to verify proper operation.
D. Test AFCI circuit breakers to verify proper operation.
E. Correct deficiencies and replace damaged or defective panelboards or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.
END OF SECTION
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SECTION 26 21 00
ELECTRICAL SERVICE ENTRANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical service requirements.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Materials and installation requirements for    
cast-in-place concrete equipment pads.

B. Section 26 20 00 - Electrical Service and Distribution.
1.03 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code; 2012.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 ADMINISTRATIVE REQUIREMENTS

A. No later than two weeks following date of the Agreement, notify Utility Company of anticipated
date of service.

B. Coordination:
1. Verify the following with Utility Company representative:

a. Utility Company requirements, including division of responsibility.
b. Exact location and details of utility point of connection.
c. Utility easement requirements.
d. Utility Company charges associated with providing service.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for electrical service and associated equipment.

3. Coordinate arrangement of service entrance equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

C. Arrange for Utility Company to provide permanent electrical service.  Prepare and submit
documentation required by Utility Company.

D. Utility Company charges associated with providing permanent service to be paid by
Contractor.

E. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review
service requirements and details with Utility Company representative.
1. Attendance Required:

a. Contractor.
b. Architect.
c. Special consultants.
d. Contractor's superintendent.
e. Associated subcontractors.

F. Scheduling:
1. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each

product. Include ratings, configurations, standard wiring diagrams, outline and support point
dimensions, finishes, weights, service condition requirements, and installed features.

C. Project Record Documents:  Record actual locations of equipment and installed service
routing.
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1.06 QUALITY ASSURANCE
A. Comply with the following:

1. IEEE C2 (National Electrical Safety Code).
2. NFPA 70 (National Electrical Code).
3. The requirements of the Utility Company.
4. The requirements of the local authorities having jurisdiction.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products indoors in a clean, dry space having a uniform temperature to prevent

condensation (including outdoor rated products which are not weatherproof until completely
and properly installed).  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle products carefully to avoid damage to internal components, enclosure, and finish.
PART 2  PRODUCTS
2.01 ELECTRICAL SERVICE REQUIREMENTS

A. Provide new electrical service consisting of all required conduits, conductors, equipment,
metering provisions, supports, accessories, etc. as necessary for connection between Utility
Company point of supply and service entrance equipment.

B. Electrical Service Characteristics:  As indicated on drawings.
C. Utility Company:  To be determined by Contractor.
D. Division of Responsibility:  Per Utility Company requirements.
E. Products Furnished by Contractor:  Comply with Utility Company requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that ratings and configurations of service entrance equipment are consistent with the
indicated requirements.

B. Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION

A. Verify and mark locations of existing underground utilities.
3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions and Utility Company
requirements.

B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances and required maintenance access.
D. Construct cast-in-place concrete pads for utility equipment in accordance with Utility Company

requirements and Section 03 30 00.
E. Provide required protective bollards in accordance with Utility Company requirements.
F. Provide all required support and attachment components for complete installation.
G. Provide grounding and bonding for service entrance equipment in accordance with NFPA 70

(NEC).
3.04 PROTECTION

A. Protect installed equipment from subsequent construction operations.
END OF SECTION
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SECTION 26 50 00
LIGHTING AND FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior lighting fixtures, ceiling fans, lamps, and all accessories.
B. Exterior lighting fixtures, controllers, lamps and all accessories.
C. Photoelectric switches for control of exterior lighting.
D. Mounting hardware, stems, and brackets.

1.02 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements:  Submittal procedures, project meetings,

progress schedules and documentation, reports, coordination.
B. Section 03 30 00 - Cast-in-Place Concrete:  Installation of monument sign lighting.
C. Section 04 20 00 - Unit Masonry
D. Section 06 10 00 - Rough Carpentry: Coordination of blocking for fixtures.
E. Section 07 46 33 - Vinyl Siding:  Installation of exterior fixtures.
F. Section 07 92 00 - Joint Sealants.

1.03 REFERENCE STANDARDS
A. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules; 2015.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
E. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of lighting fixtures 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 lighting fixtures and associated trims
with mounting surfaces at installed locations.

2. Coordinate the placement of lighting fixtures 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 of any conflicts or deviations from the 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. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on lighting fixture 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. LED lighting fixtures:

a. Include estimated useful life, calculated based on IES LM-80 test data.
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.
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D. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Provide products certified as complying with Energy Star ratings where applicable.
C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, handle, and store products according to 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.

PART 2  PRODUCTS
2.01 LIGHTING FIXTURES GENERAL

A. Furnish products as indicated on the Drawings, including lighting for exterior building, common
areas, and monument sign.

B. Provide complete fixtures including lamp(s) and all sockets, ballasts, reflectors, lenses,
housings and other components required to mount, position, energize and protect the lamp and
distribute the light.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

D. Provide products that comply with requirements of NFPA 70.
E. Provide products that are listed and labeled as complying with UL 1598, where applicable.
F. All lighting fixtures in the Dwelling Units, Community Building, and Public spaces shall be

Energy Star rated for the fixtures and controls.
G. All Ceiling Fans shall be Energy Star rated.
H. Provide a photocell of 1800 watt capacity, 120 volt, single phase, for control of each building's

exterior light fixtures circuits, as required.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
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

lighting fixtures.
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.
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3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 20 00 as required for

installation of lighting fixtures provided under this section.
B. Install products according to manufacturer's instructions.
C. Install lighting fixtures securely, in a neat and workmanlike manner, as specified in NECA 1

(general workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).
D. Install lighting fixtures plumb and square and aligned with building lines and with adjacent

lighting fixtures.
E. Recessed lighting fixtures:

1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated lighting fixtures:  Maintain required separation from insulation and

combustible materials according to listing.
3. Lighting fixtures Recessed in Fire-Rated Ceilings:  Install using accessories and

firestopping materials to meet regulatory requirements for fire rating.
F. Suspended fixtures:

1. Unless otherwise indicated, specified mounting heights are to bottom of fixture.
2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
3. Install canopies tight to mounting surface.
4. Unless otherwise indicated, support pendants from swivel hangers.

G. Wall-Mounted lighting fixtures:  Unless otherwise indicated, specified mounting heights are to
center of lighting fixture.

H. Install accessories furnished with each lighting fixture.
I. Bond products and metal accessories to branch circuit equipment grounding conductor.
J. 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.

K. Exit Signs:
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.

L. Install lamps in each lighting fixture.
END OF SECTION
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SECTION 27 50 10
TELEPHONE, CABLE TELEVISION, AND NETWORK WIRING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Telephone Wiring.
B. Cable Television Wiring.
C. Computer Network Cabling.
D. Accessories.

1.02 REFERENCE STANDARDS
A. BICSI TDMM - Telecommunications Distribution Methods Manual; 13th Edition.
B. FCC Title 47, Part 76 - Multichannel Video and Cable Television Service; 2013.
C. NECA/BICSI 568 - Standard for Installing Building Telecommunications Cabling; National

Electrical Contractors Association; 2006.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 SYSTEM DESCRIPTION - TELEPHONE

A. Service entrance from local telephone company.
B. Premises wiring for individual dwelling unit telephone service including individual terminal

jacks.
C. Combine Telephone and Cable TV jacks into one box where applicable.

1.04 SYSTEM DESCRIPTION - CABLE TELEVISION
A. Service entrance from local cable utility.
B. Premises wiring for broadband distribution of television signal/ internet, including individual

outlets.
C. Signal at each outlet:  3 dBmV across 75 ohms, minimum, plus 5 dB, minus 0 dB.
D. Combine Telephone and Cable TV jacks into one box where applicable.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide showing electrical characteristics and connection requirements for each

component.
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, installation, and starting of product.

D. Operation Data:  Instructions for setting and tuning channels.
E. Maintenance Data:  Basic trouble-shooting procedures.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70 and cable television utility company.
B. Cable television system shall conform to the standards as set forth in FCC Title 47, Part 76.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience with service facilities within 100
miles of Project.

D. Installer Qualifications:  Authorized installer of specified manufacturer with service facilities
within 100 miles of the project.
1. Installer shall be capable of providing full system testing, inspection, and maintainence

services, including spare parts.
E. Products:  Listed, classified and labeled as suitable for the purpose intended.
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PART 2  PRODUCTS
2.01 COMPONENTS

A. Manufacturers:
1. Blonder Tongue Laboratories, Inc:  www.blondertongue.com.
2. Hubbell Electrical Systems:  www.hubbell-wiring.com
3. Channel Master:  www.channelmaster.com.
4. Thomas and Betts:  www.tnb.com
5. Or approved equal.

2.02 ACCESSORIES
A. Coax Demarcation Enclosure:  Secure compartment for terminating coax and mounting of

spliters and groundblocks for distribution to individual units.
1. Provide one demarcation enclosure for every Dwelling Unit.
2. Keptel OPE-92000 or equal.

B. Telephone Tap (Jack)
1. Recessed, suitable for mounting in standard electrical wall box, type and model suitable

to local telephone company.
C. Cable Tap (Outlet):

1. Recessed, suitable for mounting in standard electrical wall box, all channel,
back-matched tap.

2. Through Loss:  0.7 dB, maximum.
3. Return Loss:  20 dB, maximum.
4. Isolation:  12 dB.
5. Connector:  F type coaxial connector.

D. Ethernet/Internet Tap (Cat-6 jack)
1. Recessed, suitable for mounting in standard electrical wall box,  conforming to

TIA/EIA-568.
2. Frequency Range:  250MHz
3. Connector:  'Keystone' type connector.

E. Splitter:
1. Inline, all channel, back-matched splitter.
2. Through Loss:  3.5 dB for two-way; 6.7 dB for four-way.
3. Isolation:  16 dB, minimum.

F. Main Distribution Cable:
1. Description:  RG11/F or RG6/F as required.

G. Branch Distribution Cable:
1. Description:  RG 6/F.

H. Network Cable:
1. Description:  CAT6 multistrand cable.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Connect cable television service in accordance with cable utility instructions.
C. Install telephone and cable television in accordance with the requirements of BICSI TDMM and

NECA/BICSI 568, current editions.
D. Provide proper grounding of telephone and television system components and wiring.  Bond

outdoor components to lightning protection system.
3.02 CABLE TELEVISION SYSTEM MAINTENANCE

A. Provide service and maintenance of television system for 3 years from Date of Substantial
Completion.

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BICSI/NECA-568
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SECTION 28 46 00
SMOKE DETECTORS AND SIGNALING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Typical Dwelling Unit and Accessible Dwelling unit smoke detectors.
B. Audible/Visual Designated Dwelling Units and Community Building smoke detectors with visual

strobe alarm.
C. Carbon Monoxide Detectors.
D. Audible/Visual Doorbell Signaler for A/V designated Dwelling Units.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Coordination of supports for mounting boxes.
B. Section 07 84 00 - Firestopping:  Materials and methods for work to be performed by this

installer.
C. Section 26 20 00 - Electrical Service and Distribution: wiring, conduit, and boxes for work

installed under this section.
1.03 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. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities; 2009.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 72 - National Fire Alarm and Signaling Code; 2016.
F. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.
G. UL 1638 - Visible Signaling Devices for Fire Alarm and Signaling Systems, Including

Accessories; 2016.
H. UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms; 2017.
I. UL 217 - Standard for Smoke Alarms; 2015.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Manufacturer's detailed data sheet for each component, including wiring diagrams, and

installation instructions.
C. Furnish spare smoke detectors, strobe alarms, and A/V door signalers of same manufacturer

and model as those installed; deliver in original packaging, labeled in same manner as in
operating and maintenance data.
1. 1 of each type of component specified.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.06 WARRANTY

A. Provide manufacturer's standard warranty that system components other than wire and conduit
are free from defects and will remain so for 10 years after date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Smoke Detectors:
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1. Kidde/FireX; Model PI2010:  www.kidde.com.
2. FirstAlert/BRK; Model 3120B:  www.brkelectronics.com

B. Visual Strobe Alarms:
1. Kidde/FireX; Model SLED 177i:  www.kidde.com.
2. FirstAlert/BRK; Model SL177:  www.brkelectronics.com

C. Carbon Monoxide Detectors:
1. Kidde; Model KN-COB-IC:  www.kidde.com.
2. FirstAlert/BRK; Model CO5120BN:  www.brkelectronics.com.

D. Audible/Visual Doorbell Signaler:
1. Edwards Signalling Inc; Model 6536-G5:  www.edwards-signals.com
2. Cooper Wheelock; Model RSS-24MCW-DW
3. W L Jenkins Co.; Model BL-1:  www.wljenkinsco.com.

2.02 GENERAL
A. Provide all components necessary, regardless of whether shown in the contract documents or

not.
B. Extent of Protection:  Community Building and Individual Dwelling Units
C. Comply with the following; where requirements conflict, order of precedence of requirements is

as listed:
1. UFAS and ADA Standards.
2. The requirements of the State Fire Marshal.
3. The requirements of the local authority having jurisdiction.
4. Applicable local codes.
5. The contract documents (drawings and specifications).
6. 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.

D. Hearing Impaired Occupants:  Provide visible notification devices in all public areas and in A/V
designated dwelling units.

E. Smoke detectors shall not be interconnected between dwelling units.
2.03 COMPONENTS

A. Smoke Detectors:  UL 217, NFPA 72 certified, single station, 120v AC/ 60hz powered,
monitored battery backup, dual type smoke-sensing chambers - ionization and photoelectric.
1. Solid state, piezo horn rated at 85dB minimum measured at 10 feet.
2. Visual power indicator to confirm unit is receiving AC power.
3. Latching Features: Alarm latch to identify initiating unit after alarm condition has

subsided, and Low Battery latch to identify which unit is operating in low battery mode.
4. Anti-tampering locking features to deter removal of battery or unit.
5. Test/temporary alarm silence button for nuisance alarms and low battery.
6. Operating temperature range:  40 to 100 degrees F and 10 - 95% relative humidity.
7. Plug in connection capable of interconnection of up to 18 alarms, 12 of which may be

smoke detectors.
B. Visual Strobe Alarm:  UL 217, NFPA 72, ICC/ANSI A117.1 certified, single station, 120v AC /

60 hz powered strobe light signalling device for use in conjunction with smoke detectors listed
above.
1. Xenon or LED strobe capable of producing 177 candela light output.
2. Separate flash patterns to distinguish smoke/heat and carbon monoxide dangers.
3. Visual power indicator to confirm unit is receiving AC power.
4. Listed for installation on ceiling or walls.
5. Anti-tampering locking features to deter removal of unit.
6. Operating temperature range:  32 to 120 degrees F and 10 - 95% relative humidity.
7. Plug in connection capable of interconnection of up to 18 multiple alarms.

C. Carbon Monoxide Detectors:  UL 2034, NFPA 72 certified, single station, 120v AC/ 60hz,
monitored battery backup, electrochemical sensing chamber.



4236 / Cottages at Generation Village 28 46 00 - 3 SMOKE DETECTORS AND SIGNALING
DEVICES

1. Solid state, piezo horn rated at 85dB minimum measured at 10 feet.
2. Visual power indicator to confirm unit is receiving AC power.
3. Unit shall alarm for time ranges and exposure levels in accordance with UL 2034.
4. Anti-tampering locking features to deter removal of battery or unit.
5. Test/temporary alarm silence button for nuisance alarms and low battery.
6. Operating temperature range:  40 to 100 degrees F and 10 - 95% relative humidity.
7. Plug in connection capable of interconnection of up to 18 alarms, 12 of which may be

smoke detectors.
D. Audible/Visual Door Entry Unit: UL 1638  Integrated, low-voltage signalling unit that provides

audible/visible notification when video intercom is activated.
1. Solid state, piezo horn rated at 85dB minimum measured at 10 feet.
2. Strobe output: 50 cd on-axis
3. Flash Rate: 5 fps.
4. Transformer: 120v AC / 60hz primary; 24v AC secondary; remote located.

PART 3  EXECUTION
3.01 APPLICATION

A. Typical 2, 3, and 4 - Bedroom Dwelling Units:
1. Install one smoke detector in each bedroom, and in the hallway leading to the bedrooms.
2. Install one carbon monoxide detector outside each bedroom, near bedroom door.

a. Where bedroom doors are in close proximety of each other, one detector may cover
both bedrooms.

3. Interconnect all units within each dwelling unit, such that in an alarm event, all detector
units activate.

B. UFAS Designated Accessible Units:
1. Install one smoke detector in each bedroom, and in the hallway leading to the bedrooms.
2. Install one carbon monoxide detector outside each bedroom, near bedroom door.

a. Where bedroom doors are in close proximety of each other, one detector may cover
both bedrooms.

3. Interconnect all units within each dwelling unit, such that in an alarm event, all detector
units activate.

C. Designated Audible/Visual Dwelling Unit(s)
1. Install one smoke detector and one visual strobe alarm in each bedroom, and in the

hallway leading to the bedrooms. Interconnect strobes with the smoke detectors to
activate during an alarm event.

2. Install an additional visual strobe alarm in the bathrooms.
3. Install one carbon monoxide detector outside each bedroom, near bedroom door.

a. Where bedroom doors are in close proximety of each other, one detector may cover
both bedrooms.

4. Interconnect all units/strobes within each dwelling unit, such that in an alarm event, all
units/strobes activate.

5. Install video visual door signaler at entry door in lieu of door bell.
D. Community Building

1. Install a smoke detector and visual strobe alarm at each location indicated on the
drawings. Interconnect strobes with the smoke detectors to activate during an alarm
event.

2. Install an additional visual strobe in each Toilet Room.
3. Interconnect all smoke detectors/strobes within the Community Building, such that in an

alarm event, all detector/strobe units activate.
3.02 EXAMINATION

A. Verify that conditions are satisfactory for installation prior to starting work.
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. Do not begin work until unacceptable conditions have been corrected.
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3.03 INSTALLATION
A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.
B. Coordinate all wiring, conduit, boxes, and supports locations for installation of work in this

section.
C. Obtain Owner's approval of locations of devices, before installation.
D. Leave one copy of unit operation instructions in each dwelling unit and the leasing office.

3.04 INSPECTION AND TESTING FOR COMPLETION
A. Notify Owner 7 days prior to beginning completion inspections and tests.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling

inspections and tests and for observation by their personnel.
C. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests

as required.
D. Perform inspection and testing in accordance with NFPA 72 and requirements of local

authorities; document each inspection and test.
E. Correct defective work, adjust for proper operation, and retest.

END OF SECTION
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SECTION 31 31 16
TERMITE CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Chemical soil treatment.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Vapor barrier placement under concrete
slab-on-grade.

1.03 REFERENCE STANDARDS
A. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water

Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011.
B. Title 7, United States Code, 136 through 136y - Federal Insecticide, Fungicide and Rodenticide

Act; 1947 (Revised 2001).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate toxicants to be used, composition by percentage, dilution schedule,

intended application rate.
C. Product Data:  Submit manufacturers' data on manufactured products showing compliance

with specified requirements.
D. Test Reports:  Indicate regulatory agency approval reports when required.
E. Test Reports:  Submit termite-resistant sheet manufacturer's summary of independent

laboratory and field testing for effectiveness in subterranean termite exclusion.
F. Manufacturer's Certificate:  Certify that toxicants meet or exceed specified requirements.
G. Manufacturer's Instructions:  Indicate caution requirement.
H. Record and document moisture content of soil before application.
I. Installer Qualifications:  Company specializing in performing work of the type specified and

with minimum three (3) years of documented experience.
J. Warranty:  Submit warranty and ensure that forms have been completed in Owner's name.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing this type of work and:

1. Having minimum of three (3) years documented experience.
2. Approved by manufacturer of treatment materials.
3. Licensed in the State in of Missouri.

1.06 WARRANTY
A. Provide five year installer's warranty against damage to building caused by termites.
B. Termite-Resistant Vapor Barrier Sheet:  Provide five year manufacturer's limited warranty.

PART 2  PRODUCTS
2.01 CHEMICAL SOIL TREATMENT

A. Toxicant Chemical:  EPA (Title 7, United States Code, 136 through 136y) approved;
synthetically color dyed to permit visual identification of treated soil.

B. Diluent:  Recommended by toxicant manufacturer.
C. Manufacturers:

1. Bayer Environmental Science Corp; Premise Pre-Construction:  
www.backedbybayer.com/pest-management.

2. FMC Professional Solutions; Dragnet SFR:  www.fmcprosolutions.com.
3. Syngenta Professional Products; Altriset:  www.syngentapmp.com.

D.  Mixes:  Mix toxicant to manufacturer's instructions.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that soil surfaces are unfrozen, sufficiently dry to absorb toxicant, and ready to receive
treatment.

B. Verify final grading is complete.
3.02 APPLICATION - CHEMICAL TREATMENT

A. Comply with requirements of U.S. EPA and applicable state and local codes.
B. Inject toxicant in accordance with manufacturer's instructions.
C. Apply toxicant at following locations:

1. Under Slabs-on-Grade.
2. In Crawl Spaces.
3. At Both Sides of Foundation Surface.
4. Soil Within 10 feet of Building Perimeter For a Depth of 4 feet.

D. Under slabs, apply toxicant 24 hours prior to installation of vapor barrier.
E. At foundation walls, apply toxicant 12 hours prior to finish grading work outside foundations.
F. Apply extra treatment to structure penetration surfaces such as pipe or ducts, and soil

penetrations such as grounding rods or posts.
G. Re-treat disturbed treated soil with same toxicant as original treatment.
H. If inspection or testing identifies the presence of termites, re-treat soil and re-test.

3.03 INSTALLATION - BARRIER SHEET
A. Comply with ASTM E1643.
B. Lap joints minimum 6 inches.  Seal joints, seams and penetrations watertight with

manufacturer's recommended products and follow manufacturer's written instructions.
3.04 PROTECTION

A. Do not permit soil grading over treated work.
B. Protect sheet materials from damage after completed installation.  Repair damage with

manufacturer's recommended products and according to the manufacturer's written
instructions.

END OF SECTION
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SECTION 32 17 23
PAINTED PAVEMENT MARKINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Parking lot markings, including parking bays, crosswalks, and accessible symbols.
B. Playground and Basketball court striping.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. FS TT-P-1952 - Paint, Traffic Black, and Airfield Marking, Waterborne; Rev. E, 2007.
B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association; current edition, www.paintinfo.com.
1.04 AMINISTRATIVE REQUIREMENTS

A. Verify crosswalk marking color requirements, if any, with local Authority having Jurisdiction.
1.05 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. Installation methods.

C. Certificates:  Submit for each batch of paint   stating compliance with specified requirements.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver paint in containers of at least 5 gallons accompanied by batch certificate.
B. Store products in manufacturer's unopened packaging until ready for installation.
C. Store and dispose of solvent-based materials, and materials used with solvent-based

materials, in accordance with requirements of local authorities having jurisdiction.
1.07 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.
PART 2  PRODUCTS
2.01 MATERIALS

A. Line and Zone Marking Paint:  MPI (APL) No. 97 Latex Traffic Marking Paint; color(s) as
indicated.
1. Parking Lots:  Yellow.
2. Accessible Striping:  Blue.
3. Accessible Symbols:  White with Blue background.
4. Product:  Pro-Park Waterborne made by Sherwin-Williams Paints.
5. Product:  ZONELINE Traffic Marking Paint made by PPG Paints.
6. Product:  Traffic And Zone Marking Paint made by Valspar Corp..

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
3.02 PREPARATION

A. Allow new pavement surfaces to cure for a period of not less than 14 days before application
of marking materials.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.
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C. Clean surfaces thoroughly prior to installation.
1. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with

compressed air, rinsing with water, or a combination of these methods. 
D. Where oil or grease are present, scrub affected areas with several applications of trisodium

phosphate solution or other approved detergent or degreaser, and rinse thoroughly after each
application; after cleaning, seal oil-soaked areas with cut shellac to prevent bleeding through
the new paint.

E. Establish survey control points to determine locations and dimensions of markings; provide
templates to control paint application by type and color at necessary intervals.

3.03 INSTALLATION
A. Begin pavement marking as soon as practicable after surface has been cleaned and dried.
B. Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50

degrees F or more than 95 degrees F.
C. Apply in accordance with manufacturer's instructions using an experienced technician that is

thoroughly familiar with equipment, materials, and marking layouts. 
D. Apply markings in locations determined by measurement from survey control points; preserve

control points until after markings have been accepted.
E. Apply uniformly painted markings of color(s), lengths, and widths as indicated, true, sharp

edges and ends.
1. Apply paint in one coat only.
2. Wet Film Thickness:  0.015 inch, minimum.
3. Length Tolerance:  Plus or minus 2 inches.
4. Width Tolerance:  Plus or minus 1/8 inch.

F. Parking Lots:  Apply parking space lines, entrance and exit arrows, painted curbs, and other
markings indicated on drawings.
1. Typical width of striping:  4 inches.
2. Typical Length of parking space striping:  20 feet.
3. Parking space striping to continue up face of curb where applicable.
4. Mark the International Accessible Symbol at indicated parking spaces.

a. White Symbol on Blue background.
5. Hand application by pneumatic spray is acceptable.

G. Symbols:  Use a suitable template that will provide a pavement marking with true, sharp edges
and ends, properly proportioned, of the design and size indicated.

H. Athletic/Basketball Court striping:  Apply striping where indicated on drawings.
1. Typical width of striping:  3 inches.
2. Wet Film Thickness:  0.015 inch, minimum.
3. Width Tolerance:  Plus or minus 1/8 inch.
4. Color:  White.

3.04 DRYING, PROTECTION, AND REPLACEMENT
A. Protect newly painted markings so that paint is not picked up by tires, smeared, or tracked.
B. Provide barricades, warning signs, and flags as necessary to prevent traffic crossing newly

painted markings.
C. Allow paint to dry at least the minimum time specified by the applicable paint standard and not

less than that recommended by the manufacturer.
D. Remove and replace markings that are applied at less than minimum material rates; deviate

from true alignment; exceed length and width tolerances; or show light spots, smears, or other
deficiencies or irregularities.

E. Remove markings in manner to avoid damage to the surface to which the marking was
applied, using carefully controlled sand blasting, approved grinding equipment, or other
approved method.
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F. Replace removed markings at no additional cost to Owner.
END OF SECTION
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SECTION 32 33 00
SITE FURNISHINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Bench(es).
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete slabs associated with site furnishings.
B. Section 05 50 00 - Metal Fabrications:  Anchors to attach site furnishings to mounting surfaces.
C. Section 09 91 13 - Exterior Painting.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's specifications and descriptive literature, installation

instructions, and maintenance information.
1.05 WARRANTY

A. Provide manufacturer’s warranty against defects in materials or workmanship for a period of 10
years from Date of Substantial Completion.

PART 2 PRODUCTS
2.01 METAL FURNISHINGS

A. Metal Furnishings, General:
1. Pipe:  Carbon steel, ASTM A53/A53M, Schedule 40.
2. Tube:  Carbon steel, ASTM A500/A500M.
3. Steel components:  Plates, bars, and shapes complying with ASTM A36/A36M and tubing

complying with ASTM A500/A500M; cleaned, treated, and vinyl-coated.
a. Color:  As selected by Owner from manufacturer's standard range.

4. Hardware:  Stainless steel.
B. Bench(es):  Metal frame and seat section with back; thermoplastic coated (Plastisol).

1. Frame:  Steel.
2. Seat:  Punched steel.
3. Length:  60 inches.
4. Mounting:  Embedded in concrete.
5. Products:

a. GameTime, Inc; Tuffclad Series # 28009:  www.gametime.com.
b. Landscape Structures Inc; TenderTuff Series #141683
c. Belson Outdoors LLC; Inovated Rolled Style #HR6WB-I
d. Or approved equal.

2.02 ATHLETIC AND PLAYGROUND EQUIPMENT
PART 3 EXECUTION
3.01 EXAMINATION

A. Inspect areas and conditions before installation. Notify Architect in writing of unsatisfactory or
detrimental conditions. Do not proceed until conditions have been corrected. Commencing
installation constitutes acceptance of work site conditions.

B. Verify proper installation of mounting surfaces, preinstalled anchor bolts, and other mounting
devices; and ready to receive site furnishing items.
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3.02 INSTALLATION
A. Install site furnishings in accordance with the Contract Documents, approved shop drawings,

and manufacturer's installation instructions.
B. Coordinate installation of inserts and anchor bolts that must be built in to concrete slabs.
C. Secure all site furnishings with manufacturer's recommended anchoring devices.
D. Provide level mounting surfaces for site furnishing items.

END OF SECTION
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SECTION 32 90 00
LANDSCAPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preparation of subsoil.
B. Placing topsoil.
C. Seeding and Hydroseeding, mulching and fertilizer.
D. Sod installation.
E. New trees, plants, and shrubs.
F. Mulch and Fertilizer.
G. Maintenance.
H. Tree pruning and removal.

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.

B. Plants:  Living trees, plants, and ground cover specified in this Section, and described in ANSI
Z60.1.

1.04 REFERENCE STANDARDS
A. ANSI A300 Part 1 - American National Standard for Tree Care Operations -- Tree, Shrub and

Other Woody Plant Maintenance -- Standard Practices; 2008 (R2014).
B. TPI (SPEC) - Guideline Specifications to Turfgrass Sodding; 2006.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Planting Schedule: Submit schedule detailing coordination of normal planting times with

construction schedule for related work.
1. If conditions exist which warrant a variance in the stated planting dates, a request may be

made to the Owner stating the cause, and the proposed variance.
C. Certification:  Submit certification of grass species and location of sod source.
D. Maintenance Data:  Include maintenance instructions, cutting and trimming methods,

maximum grass height; types, application frequency, and recommended coverage of fertilizer.
1.06 QUALITY ASSURANCE

A. Sod Producer:  Company specializing in sod production and harvesting with minimum five
years experience, and certified by the State in which the project is located.

B. Installer Qualifications:  Company approved by the sod producer.
C. Nursery Qualifications:  Company specializing in growing and cultivating the plants with three

years  experience.
D. Installer Qualifications:  Company specializing in installing and planting the plants with three

years experience.
1.07 REGULATORY REQUIREMENTS

A. Comply with regulatory agencies for fertilizer and herbicide composition.
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B. Provide certificate of compliance from authority having jurisdiction indicating approval of
fertilizer and herbicide mixture.

C. Plant Materials:  Described by ASTM Z60.1; free of disease or hazardous insects.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not
acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

B. Deliver sod on pallets.  Protect exposed roots from dehydration.
1. Do not deliver more sod than can be laid within 24 hours.

C. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

D. Protect and maintain plant life until planted.
1.09 FIELD CONDITIONS

A. Do not install plant life when ambient temperatures may drop below 35 degrees F or rise
above 90 degrees F.

B. Do not install plant life when wind velocity exceeds 30 mph.
1.10 WARRANTY

A. Provide one year warranty.
B. Replacements:  Plants of same size and species as specified, planted in the next growing

season, with a new warranty commencing on date of replacement.
PART 2  PRODUCTS
2.01 CLIMATE / GROWING ZONE

A. The Grass Adaptation Climate Zone for this project is:  Transition Zone.
B. The Plant Hardiness Zone for this project is:  Select Zone by Zip code
C. Planting Season:  All Planting shall occur between the dates specified.

1. Early Spring planting season:  March 15th through May 15th.
2. Early Fall planting season:  August 15th through October 15th.

D. Seeding operations that take place during the above planting seasons require no further work
other than maintenance and Warranty work.

E. Seeding operations that take place outside the above planting seasons shall require re-seeding
during the next planting season.

2.02 SEED MIXTURE
A. Seed Mixture:

1. Kentucky Blue Grass:  15 percent.
2. Tall Fescue Grass:  65 percent.
3. Norlea Perennial Rye:  20 percent.

2.03 SODDING
A. Sod:  TPI (SPEC), Certified Turfgrass Sod quality; cultivated grass sod; type indicated below;

with strong fibrous root system, free of stones, burned or bare spots; containing no more than 5
weeds per 1000 sq ft.  Minimum age of 18 months, with root development that will support its
own weight without tearing, when suspended vertically by holding the upper two corners.
1. Tall Fescue Grass Type:  95 percent.
2. Kentucky Blue Grass Type:  5 percent.
3. Thickness: "Thin" sod, minimum 1/2 inch and maximum 1 inch topsoil base.
4. Cut sod in area not exceeding 1 sq yd.
5. Machine cut sod and load on pallets in accordance with TPI (SPEC) Guidelines.

2.04 PLANTS
A. Plants:  Species and size identified in plant schedule, grown in climatic conditions similar to

those in locality of the work.



4236 / Cottages at Generation Village 32 90 00 - 3 LANDSCAPING

B. Furnish balled and burlapped (B&B) trees and shrubs, except container-grown plants may be
furnished if indicated size is below limit established in ANSI Z60.1.
1. Deciduous shrubs may be furnished in bare root conditions if adequately maintained and

protected from drying through transplanting period.
C. Trees:  Trees shall be 2-1/2 inch caliper, or as noted on planting schedule.

1. Redbud trees shall be 1 inch caliper.
2. Evergreen trees shall be 6 foot in height.

2.05 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.

2.06 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. Peat Moss:  Shredded, loose, sphagnum moss; free of lumps, roots, inorganic material or

acidic materials; minimum of 85 percent organic material measured by oven dry weight, pH
range of 4 to 5; moisture content of 30 percent.

C. 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
proportions:
1. Nitrogen:  5 percent.
2. Phosphoric Acid:  10 percent.
3. Soluble Potash:  5 percent.

D. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

E. Erosion Fabric:  Jute matting, open weave.
F. Wood Pegs:  Softwood, sufficient size and length to ensure anchorage of sod on slope.
G. Stakes:  Softwood lumber, pointed end or Mild steel angle, galvanized, pointed end.
H. Cable, Wire, Eye Bolts and Turnbuckles:  Non-corrosive, of sufficient strength to withstand

wind pressure and resulting movement of plant life.
I. Plant Protectors:  Rubber sleeves over cable to protect plant stems, trunks, and branches.
J. String:  Inorganic fiber.
K. Weed Membrane:  20 mil thick, water permeable polyolefin fabric.
L. Wrapping:  Waterproof fabric.
M. Edging:  Steel, factory finished. 3/16 by 4 inch with steel stakes.

1. Color:  Green
2.07 PLANT SOIL MIX

A. A uniform mixture of 1 part peat and 3 parts topsoil by volume.
2.08 SOURCE QUALITY CONTROL

A. Analyze to ascertain percentage of nitrogen, phosphorus, potash,  soluble salt content, organic
matter content, and pH value.

B. Submit minimum 10 oz sample of topsoil proposed.  Forward sample to approved testing
laboratory in sealed containers to prevent contamination.

C. Testing is not required if recent tests are available for imported topsoil.  Submit these test
results to the testing laboratory for approval.  Indicate, by test results, information necessary to
determine suitability.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.
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B. Saturate soil with water to test drainage.
C. Verify that required underground utilities are available, in proper location, and ready for use.

3.02 PREPARATION GENERAL
A. Plant at the earliest possible date site conditions permit in the Early spring planting season.
B. Prepare subgrade in accordance with Section 31 22 00.

1. In areas where topsoil has not been stripped, loosen soil to 6 inches depth, tilling to a fine
level texture.

C. Place topsoil in accordance with Section 31 22 00.
D. Install edging at periphery of seeded or sodded areas in straight lines to consistent depth.

3.03 PREPARATION OF SUBSOIL
A. Prepare subsoil to eliminate uneven areas.  Maintain profiles and contours.  Make changes in

grade gradual.  Blend slopes into level areas.
B. Remove foreign materials, weeds and undesirable plants and their roots.  Remove

contaminated subsoil.
C. Scarify subsoil to a depth of 4 inches where plants are to be placed.  Repeat cultivation in

areas where equipment, used for hauling and spreading topsoil, has compacted subsoil.
D. Dig pits and beds 1-1/2 times larger than container or 12 inches larger than plant root system.

3.04 PLACING TOPSOIL
A. Spread topsoil to a minimum depth of 4 inches  over area to be planted.  Rake smooth.
B. Place topsoil during dry weather and on dry unfrozen subgrade.
C. Remove vegetable matter and foreign non-organic material from topsoil while spreading.
D. Grade topsoil to eliminate rough, low or soft areas, and to ensure positive drainage.
E. Install topsoil into pits and beds intended for plant root balls, to a minimum thickness of 6

inches.
3.05 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.

3.06 HYDROSEEDING
A. Apply hydroseed/mulch in all areas as designated on Landscape Plan.
B. Apply seeded slurry with a hydraulic seeder at a rate of 46 lbs per 1000 sq ft evenly in two

intersecting directions.
1. Ratio shall ensure the application of 8-10 lbs per 1000 sq ft, minimum of grass seed.
2. Ratio shall ensure the application of 12 lbs per 1000 sq ft minimum of fertilizer.

C. Do not hydroseed area in excess of that which can be mulched on same day.
D. Immediately following seeding, apply mulch to a thickness of 1/4 inches.  Maintain clear of

shrubs and trees.
E. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4

inches of soil.
F. Following germination, immediately re-seed areas without germinated seeds that are larger

than 4 by 4 inches.
3.07 LAYING SOD

A. Lay sod in all areas as designated on Landscape Plan.
B. Loosen topsoil base to a minimum depth of 4 inches in all areas to receive sod.
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C. Moisten prepared surface immediately prior to laying sod.
D. Lay sod within 12 hours after harvesting to prevent deterioration.
E. Lay sod smooth and tight with no open joints visible, and no overlapping; stagger end joints 12

inches minimum.  Do not stretch or overlap sod pieces.
F. Where new sod adjoins existing grass areas, align top surfaces.
G. Where sod is placed adjacent to hard surfaces, such as curbs, pavements, etc., place top

elevation of sod 1/2 inch below top of hard surface.
H. On slopes 6 inches per foot and steeper, lay sod perpendicular to slope and secure every row

with wooden pegs at maximum 2 feet on center.  Drive pegs flush with soil portion of sod.
I. Water sodded areas immediately after installation.  Saturate sod to 4 inches of soil.
J. After sod and soil have dried, roll sodded areas to ensure good bond between sod and soil and

to remove minor depressions and irregularities.  Roll sodded areas with roller not exceeding
200 lbs.

3.08 SEEDING
A. Apply seed to all other areas disturbed by construction activities and not designated to receive

hydroseed and sod as shown on the Landscape Plan.
B. Apply seed at a rate of 8-10 lbs per 1000 sq ft evenly in two intersecting directions.  Rake in

lightly.
C. Do not seed areas in excess of that which can be mulched on same day.
D. Do not sow immediately following rain, when ground is too dry, or during windy periods.
E. Immediately following seeding and compacting, apply mulch to a thickness of 1/4 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.
3.09 PLANTING

A. Place plants as indicated.
B. Set plants vertical.
C. Remove non-biodegradable root containers.
D. Set plants in pits or beds, partly filled with prepared plant mix, at a minimum depth of 6 inches

under each plant.  Remove burlap, ropes, and wires, from the root ball.
E. Place bare root plant materials so roots lie in a natural position.  Backfill soil mixture in 6 inch

layers.  Maintain plant life in vertical position.
F. Saturate soil with water when the pit or bed is half full of topsoil and again when full.
G. Build 6 inch high berm of topsoil beyond edge of excavation around each tree.
H. Apply mulch to a depth of 4 inches. Keep mulch from direct contact with tree trunks.

3.10 INSTALLATION OF ACCESSORIES
A. Wrap deciduous shade and flowering tree trunks from ground to first branch and place tree

protectors.
3.11 PLANT SUPPORT

A. Brace plants vertically with plant protector wrapped guy wires and stakes to the following:
1. Tree Caliper: 1 inch; Tree Support Method: 1 stake with one tie
2. Tree Caliper: 2 to 4 inches; Tree Support Method: 3 guy wires with eye bolts and turn

buckles
3.12 TREE PRUNING AND REMOVAL

A. Prune trees as recommended in ANSI A300 Part 1.
B. Prune newly planted trees as required to remove dead, broken, and split branches.
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C. Trees removal:
1. Chip, grind, crush, or shred branches or limbs for mulching, composting, or other

purposes; preference should be given to on-site uses.
2. Branches or trunks too large to mulch: Remove from site.
3. Remaining Stumps:  Treat as specified for other vegetation removed; remove stumps

and roots to depth of 18 inches.
4. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface

neat in appearance and smooth enough not to constitute a hazard to pedestrians.
5. All exposed surfaces should be free of mounds and depressions which could prevent

uniform compaction.
3.13 PROTECTION

A. Identify seeded areas with stakes and string around area periphery.  Set string height to 12
inches.  Space stakes at 48 inches.

B. Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric.  Roll
fabric onto slopes without stretching or pulling.

C. Secure outside edges and overlaps at 36 inch intervals with stakes.
D. At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 6

inches.
3.14 MAINTENANCE

A. Seeding and Sodding shall be completed 30 days prior to Final Inspection, weather permitting.
B. Provide maintenance at no extra cost to Owner until completion and/or occupancy of the

project; Owner will pay for water.
C. Maintain plant life immediately after placement and until plants are well established and exhibit

a vigorous growing condition.  Continue maintenance until completion/occupancy of the
project.

D. Irrigate sufficiently to saturate root system and prevent soil from drying out.
E. Cultivate and weed plant beds and tree pits.
F. Maintain seeded areas immediately after placement until grass is well established and exhibits

a vigorous growing condition.
G. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut

more than 1/3 of grass blade at any one mowing.
H. Neatly trim edges where necessary.
I. Immediately remove clippings after mowing and trimming.
J. Water to prevent grass and soil from drying out.
K. Roll surface to remove minor depressions or irregularities.
L. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions. 

Remedy damage resulting from improper use of herbicides.
M. Immediately reseed areas that show bare spots.
N. Protect seeded areas with warning signs during maintenance period.
O. Remove dead or broken tree branches and treat pruned areas or other wounds.

1. Do not remove more than 15 percent of branches.
P. Maintain tree wrappings, guys, turnbuckles, and stakes.  Adjust turnbuckles to keep guy wires

tight.  Repair or replace accessories when required.
END OF SECTION
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