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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 1     

 
          
Marcus Garvey Harmony Redevelopment   January 25, 2022 
Oklahoma City, OK  
Wallace Job  3849 
OFHA 20-06-45 
 
The following are deletions, additions and/or clarifications to the plans and shall be considered 
as if originally contained therein: 
 
Landscape Drawings, prepared by Mark H. Myers Landscape Architect, (Revisions 
attached): 
 
Drawings 
 
LS1 
1. Drawing Sheet provided to indicate site landscaping requirements and has been added to the 

Drawing Set per City comments. 
 
LS2 
1. Drawing Sheet is provided to indicate landscaping instructions and details and has been 

added to the Drawing Set per City comments. 
 
Architectural Drawings, prepared by Wallace Architects, LLC (Revisions attached): 
 
Drawings 
 
0.0M 
1. Current Issue/Revision Date fields have been updated for the related Drawing Sheets. 
 
0.0 
1. Current Issue/Revision Date fields have been updated for the related Drawing Sheets. 
 
A1.0 
1. Drawing Sheet has been revised to include a Key Site & Building Plan per City comments. 
 
 

 

 302 Campusview Drive, Suite 208 
Columbia, MO 65201 

573-256-7200 
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A1.1 
1. Drawing Sheet has been revised to include a Key Site & Building Plan per City comments. 
 
P1.2 
1. Drawing Sheet has been provided to indicate domestic water and fire sprinkler water supply 

lines per City comments. 
 
P1.3 
1. Drawing Sheet has been provided to indicate domestic water and fire sprinkler water supply 

lines per City comments. 
 
0.0R 
1. Current Issue/Revision Date fields have been updated for the related Drawing Sheets. 
 
A1.0R 
1. Drawing Sheet has been revised to include a Key Site & Building Plan per City comments. 
 
0.0CB 
1. Current Issue/Revision Date fields have been updated for the related Drawing Sheets. 
 
A1.0CB 
1. Drawing Sheet has been revised to include a Key Site & Building Plan per City comments. 
2. Drawing Sheet has been revised to indicate restroom Accessibility changes per City 

comments. 
3. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
 

A1.1CB 
1. Drawing Sheet has been revised to include additional windows at second level residential 

units. 
2. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
 
A1.2CB 
1. Drawing Sheet has been revised to indicate restroom maneuvering clearance changes per 

City comments. 
2. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
 
A3.0CB 
1. Drawing Sheet has been revised to include additional windows at second level residential 

Units. 
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A4.2CB 
1. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
2. Drawing Sheet has been revised to included stair guardrail half-wall.  
 
A6.0CB 
1. Drawing Sheet has been revised to indicate restroom Accessibility changes per City 

comments. 
2. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
 
A6.1CB 
1. Drawing Sheet has been revised to included handrails on each side of stair per City 

comments. 
 
Mechanical, Electrical and Plumbing Drawings Clarifications, prepared by J Squared 
Engineering (Revisions attached): 
 
1. Please see attached description of changes provided by J Squared Engineering, dated January 

12, 2020. 
 

Attachments: 
 

1. The following 24” x 36” Landscape Drawing Sheets, prepared by Mark H. Myers, Landscape 
Architect are being issued for the first time (bearing a latest revision date of 01/20/2022): 

 
LS1 
LS2 
 

2. The following 24” x 36” Architectural Drawing Sheets, prepared by Wallace Architects, LLC 
are being reissued (labeled as Addendum #1, clouded with a delta #1 and bearing a latest 
revision date of 01/25/2022): 

 
0.0M 
0.0 
A1.0 
A1.1 
P1.2 
P1.3 
0.0R 
A1.0R 
0.0CB 
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A1.0CB 
A1.1CB 
A1.2CB 
A3.0CB 
A4.2CB 
A6.0CB 
A6.1CB 
  

3. The following 8.5” x 11” MEP Narrative, Prepared by J Squared Engineering, per Drawings 
dated January 12, 2022 (1 page). 

 
4. The following 24” x 36” MEP Drawing Sheets, prepared by J Squared Engineering, P.C., are 

being reissued (labeled as Addednum #1, clouded with a delta #1 and bearing a latest 
revision date of 1/12/22): 

 
M101 
EL101 
EP101 

 
END OF ADDENDUM 1 

 
 
 



 

 

 

 

 

2400 Bluff Creek Dr, Suite 101 

Columbia, Missouri 65201 

573-234-4492 

www.J-Squaredeng.com 

 

City of Oklahoma City, OK 

Permitting Plan Review 

 

Reference: Response to City of Oklahoma City comments 

                  BLDC-2021-07732 (Bldg. 4) Markup Summary 

 

Please see our response to review comments below. 

General Comments 
Reviewed By: Kevin Brown / Mike Wilson 

1. Comment 1: Drawing EL101: Emergency egress lighting & illuminated exit signs required per Section 

1013 including Tactile Exit Signs at required doors.  
 

Response: Egress lighting fixtures and exit lighting fixtures have been added to sheet EL101. 
 

Additional Responses:  

- Sheet M101, Return grilles moved to new all location.  

- Sheet EP101, Receptacles moved to new wall location.  

 

 

Please do not hesitate to contact us if we can be of any further assistance. 

Sincerely, 

 

Keaton Leisinger  
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SECTION 00 11 21
INVITATION FOR SUB-CONTRACT BIDS

ISSUED BY:
Mike D. Little Construction Company, Inc
Address:

1901 N. Kickapoo Avenue
Shawnee, OK  74804

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:
Marcus Garvey Harmony Redevelopment
1537 N.E. 24th Street
Oklahoma City, Oklahoma 73111

Sealed proposals will be received until ___________ pm local standard time on the _____ day of
______, 2021 by Mike D. Little Construction Company, Inc, 1901 N. Kickapoo Avenue,
Shawnee, OK  74804. Envelopes shall be clearly marked "Marcus Garvey Harmony
Redevelopment - Proposal" and delivered to, or left with the receptionist.

Proposals will be opened in private.
Bid Documents may be obtained by contacting Mike D. Little Construction Company, Inc.
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.

Contract Documents are on file at the office(s) of Wallace Architects, LLC and available for review
by appointment. Call (573) 256-7200 to schedule appointments.
Wallace Architects, LLC, 302 Campusview Drive, Suite 208, Columbia MO, 65201

SIGNATURE
For: Mike D. Little Construction Company, Inc
By: ______________________________________

Signed: ______________________________________
(Authorized signing officer)

END OF SECTION
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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 at ______ before ________ a.m. local standard time on the ____ day of
_________.

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 1537 N.E. 24th Street, Oklahoma City, Oklahoma
73111 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 3849, 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 Mike D. Little Construction Company, Inc
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. Bid Documents may also be viewed, by appointment only, at the office of the Architect which
is located at 302 Campusview Drive, Columbia, MO 65201.

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

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

A. 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:
B. Substitution Request Form:
C. Review and Acceptance of Request:

SITE ASSESSMENT
4.01 SITE EXAMINATION

A. Examine the project site before submitting a bid.
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.
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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.  

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.
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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
Marcus Garvey Harmony Redevelopment, Oklahoma City, Oklahoma, 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 ______________________, 2021.

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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SECTION 00 52 01
STANDARD AGREEMENT BETWEEN OWNER AND CONTRACTOR - AIA DOCUMENT  A101-2017

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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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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������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���(@A&@�A�B-��*�('C$%C$($��4*+.��D�+.��E�6 &' �&$& ��?��1��.F���.3��*�("C�'C$($$!��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��#(&&"A (Q R
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R�STUTSTS�VWX�YZ[\]ŶY_̀�ab�\Z̀�cda[YeYaZ�ab�_WX�faZ_d\g_�hagijXZ_e�eW\]]�Za_�YZ[\]Ŷ\_X�_WX�faZ_d\g_�ad�Y_e�dXj\YZYZk�cda[YeYaZel�mb�Y_�Ye�̂X_XdjYZX̂�_W\_�\Z̀�cda[YeYaZ�ab�_WX�faZ_d\g_�hagijXZ_e�[Ya]\_Xe�\Z̀�]\no�ad�Ye�a_WXdnYeX�YZ[\]Ŷ�ad�iZXZbadgX\p]Xo�_WXZ�_W\_�cda[YeYaZ�eW\]]�pX�dX[YeX̂�_a�_WX�Xq_XZ_�ZXgXee\d̀�_a�j\rX�_W\_�cda[YeYaZ�]Xk\]�\Ẑ�XZbadgX\p]Xl�mZ�eigW�g\eX�_WX�faZ_d\g_�hagijXZ_e�eW\]]�pX�gaZe_diX̂o�_a�_WX�bi]]Xe_�Xq_XZ_�cXdjY__X̂�p̀�]\no�_a�kY[X�XbbXg_�_a�_WX�c\d_YXes�YZ_XZ_YaZe�\Ẑ�cidcaeXe�YZ�XqXgi_YZk�_WX�faZ_d\g_lR�STUTU�tdk\ZYu\_YaZ�ab�_WX�vcXgYbYg\_YaZe�YZ_a�̂Y[YeYaZeo�eXg_YaZe�\Ẑ�\d_Yg]Xeo�\Ẑ�\dd\ZkXjXZ_�ab�hd\nYZke�eW\]]�Za_�gaZ_da]�_WX�faZ_d\g_ad�YZ�̂Y[ŶYZk�_WX�wadr�\jaZk�vipgaZ_d\g_ade�ad�YZ�Xe_\p]YeWYZk�_WX�Xq_XZ_�ab�wadr�_a�pX�cXdbadjX̂�p̀�\Z̀�_d\̂XlR�STUTx�yZ]Xee�a_WXdnYeX�e_\_X̂�YZ�_WX�faZ_d\g_�hagijXZ_eo�nad̂e�_W\_�W\[X�nX]]zrZanZ�_XgWZYg\]�ad�gaZe_dig_YaZ�YẐie_d̀�jX\ZYZke�\dX�ieX̂�YZ�_WX�faZ_d\g_�hagijXZ_e�YZ�\ggad̂\ZgX�nY_W�eigW�dXgakZYuX̂�jX\ZYZkelR�STx�{|}~�|�~�|�~��VXdje�g\cY_\]YuX̂�YZ�_WXeX��XZXd\]�faẐY_YaZe�YZg]îX�_WaeX�_W\_�\dX�����ecXgYbYg\]]̀�̂XbYZX̂o�����_WX�_Y_]Xe�ab�ZijpXdX̂�\d_Yg]Xeo�ad�����_WX�_Y_]Xe�ab�a_WXd�̂agijXZ_e�cip]YeWX̂�p̀�_WX��jXdYg\Z�mZe_Y_i_X�ab��dgWY_Xg_elR�ST�������}���|�~��mZ�_WX�YZ_XdXe_�ab�pdX[Y_̀�_WX�faZ_d\g_�hagijXZ_e�bdX�iXZ_]̀�ajY_�jâYb̀YZk�nad̂e�eigW�\e��\]]��\Ẑ��\Z̀��\Ẑ�\d_Yg]Xe�eigW�\e��_WX��\Ẑ��\Zo��pi_�_WX�b\g_�_W\_�\�jâYbYXd�ad�\Z�\d_Yg]X�Ye�\peXZ_�bdaj�aZX�e_\_XjXZ_�\Ẑ�\ccX\de�YZ�\Za_WXd�Ye�Za_�YZ_XẐX̂�_a�\bbXg_�_WX�YZ_XdcdX_\_YaZ�ab�XY_WXd�e_\_XjXZ_lR�ST���������~}�|������������|�~������}��~�~�|�~�����|��������������������������� ~��R�ST�TS�VWX��dgWY_Xg_�\Ẑ�_WX��dgWY_Xg_se�gaZei]_\Z_e�eW\]]�pX�̂XXjX̂�_WX�\i_Wade�\Ẑ�anZXde�ab�_WXYd�dXecXg_Y[X�mZe_dijXZ_e�ab�vXd[YgXo�YZg]îYZk�_WX�hd\nYZke�\Ẑ�vcXgYbYg\_YaZeo�\Ẑ�dX_\YZ�\]]�gajjaZ�]\no�e_\_i_ad̀o�\Ẑ�a_WXd�dXeXd[X̂�dYkW_e�YZ�_WXYd�mZe_dijXZ_e�ab�vXd[YgXo�YZg]îYZk�gac̀dYkW_el�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�eW\]]�Za_�anZ�ad�g]\Yj�\�gac̀dYkW_�YZ�_WX�mZe_dijXZ_e�ab�vXd[YgXl�vipjY__\]�ad�Ŷe_dYpi_YaZ�_a�jXX_�abbYgY\]�dXki]\_ad̀�dX�iYdXjXZ_e�ad�bad�a_WXd�cidcaeXe�YZ�gaZZXg_YaZ�nY_W�_WX�¡da¢Xg_�Ye�Za_�_a�pX�gaZe_diX̂�\e�cip]Yg\_YaZ�YZ�̂Xdak\_YaZ�ab�_WX��dgWY_Xg_se�ad��dgWY_Xg_se�gaZei]_\Z_es�dXeXd[X̂�dYkW_elR�ST�TU�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�\dX�\i_WadYuX̂�_a�ieX�\Ẑ�dXcdâigX�_WX�mZe_dijXZ_e�ab�vXd[YgX�cda[ŶX̂�_a�_WXjo�eip¢Xg_�_a�\Z̀�cda_aga]e�Xe_\p]YeWX̂�cidei\Z_�_a�vXg_YaZe��l£�\Ẑ��l¤o�ea]X]̀�\Ẑ�Xqg]ieY[X]̀�bad�XqXgi_YaZ�ab�_WX�wadrl��]]�gacYXe�j\̂X�iẐXd�_WYe�\i_WadYu\_YaZ�eW\]]�pX\d�_WX�gac̀dYkW_�Za_YgXo�Yb�\Z̀o�eWanZ�aZ�_WX�mZe_dijXZ_e�ab�vXd[YgXl�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�j\̀�Za_�ieX�_WX�mZe_dijXZ_e�ab�vXd[YgX�aZ�a_WXd�cda¢Xg_e�ad�bad�\̂ Ŷ_YaZe�_a�_WX�¡da¢Xg_�ai_eŶX�_WX�egacX�ab�_WX�wadr�nY_Wai_�_WX�ecXgYbYg�ndY__XZ�gaZeXZ_�ab�_WX�tnZXdo��dgWY_Xg_o�\Ẑ�_WX��dgWY_Xg_se�gaZei]_\Z_elR�ST¥�¦��~��R�ST¥TS�§qgXc_�\e�a_WXdnYeX�cda[ŶX̂�YZ�vXg_YaZ��l̈l�o�nWXdX�_WX�faZ_d\g_�hagijXZ_e�dX�iYdX�aZX�c\d_̀�_a�Za_Yb̀�ad�kY[X�Za_YgX�_a�_WX�a_WXd�c\d_̀o�eigW�Za_YgX�eW\]]�pX�cda[ŶX̂�YZ�ndY_YZk�_a�_WX�̂XeYkZ\_X̂�dXcdXeXZ_\_Y[X�ab�_WX�c\d_̀�_a�nWaj�_WX�Za_YgX�Ye�\̂ d̂XeeX̂�\Ẑ�eW\]]�pX�̂XXjX̂�_a�W\[X�pXXZ�̂i]̀�eXd[X̂�Yb�̂X]Y[XdX̂�YZ�cXdeaZo�p̀�j\Y]o�p̀�gaidYXdo�ad�p̀�X]Xg_daZYg�_d\ZejYeeYaZ�Yb�\�jX_Wâ�bad�X]Xg_daZYg�_d\ZejYeeYaZ�Ye�eX_�bad_W�YZ�_WX��kdXXjXZ_lR�ST¥TU�©a_YgX�ab�f]\Yje�\e�cda[ŶX̂�YZ�vXg_YaZ��ªl�l��eW\]]�pX�cda[ŶX̂�YZ�ndY_YZk�\Ẑ�eW\]]�pX�̂XXjX̂�_a�W\[X�pXXZ�î]̀�eXd[X̂�aZ]̀�Yb�̂X]Y[XdX̂�_a�_WX�̂XeYkZ\_X̂�dXcdXeXZ_\_Y[X�ab�_WX�c\d_̀�_a�nWaj�_WX�Za_YgX�Ye�\̂ d̂XeeX̂�p̀�gXd_YbYX̂�ad�dXkYe_XdX̂�j\Y]o�ad�p̀�gaidYXd�cda[ŶYZk�cdaab�ab�̂X]Y[Xd̀lR�ST«��~�~�|���|�|�����|���¬�|���~��~��VWX�c\d_YXe�eW\]]�\kdXX�icaZ�cda_aga]e�ka[XdZYZk�_WX�_d\ZejYeeYaZ�\Ẑ�ieX�ab�mZe_dijXZ_e�ab�vXd[YgX�ad�\Z̀�a_WXd�YZbadj\_YaZ�ad�̂agijXZ_\_YaZ�YZ�̂YkY_\]�badjl�VWX�c\d_YXe�nY]]�ieX��m��hagijXZ_�§��® �̄��o�°iY]̂YZk�mZbadj\_YaZ�±âX]YZk�\Ẑ�hYkY_\]�h\_\�§qWYpY_o�_a�Xe_\p]YeW�_WX�cda_aga]e�bad�_WX�̂X[X]acjXZ_o�ieXo�_d\ZejYeeYaZo�\Ẑ�XqgW\ZkX�ab�̂YkY_\]�̂\_\lR�ST²�³�~��~���������|�~���́����������|���µ��~|����Z̀�ieX�abo�ad�dX]Y\ZgX�aZo�\]]�ad�\�cad_YaZ�ab�\�piY]̂YZk�YZbadj\_YaZ�jâX]�nY_Wai_�\kdXXjXZ_�_a�cda_aga]e�ka[XdZYZk�_WX�ieX�abo�\Ẑ�dX]Y\ZgX�aZo�_WX�YZbadj\_YaZ�gaZ_\YZX̂�YZ�_WX�jâX]�\Ẑ�nY_Wai_�W\[YZk�_WaeX�cda_aga]e�eX_�bad_W�YZ��m��hagijXZ_�§��® �̄��o�°iY]̂YZk�mZbadj\_YaZ�±âX]YZk�\Ẑ�hYkY_\]�h\_\�§qWYpY_o�\Ẑ�_WX�dX�iYeY_X��m��hagijXZ_�
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RSTSUVSTWXY�Z[\]̂_̀�abcdecfg�hfi\[jk̀c\f�l\êdcfg�Z[\̀\_\d�m\[jY�nokdd�p̂�k̀�̀ô�bncfg�\[�[̂dqcfg�rk[̀qsn�n\d̂�[cnt�kfe�uc̀o\b̀�dckpcdc̀q�̀\�̀ô�\̀ô[�rk[̀q�kfe�c̀n�_\f̀[k_̀\[n�\[�_\fnbd̀kf̀nY�̀ô�kb̀o\[n�\iY�\[�_\f̀[cpb̀\[n�̀\Y�̀ô�pbcdecfg�cfi\[jk̀c\f�j\êdY�kfe�̂k_o�\i�̀ôc[�kĝf̀n�kfe�̂jrd\q̂ n̂vwxyz{|}�~������}x��~������������~������ô��uf̂[�cn�̀ô�r̂[n\f�\[�̂f̀c̀q�cêf̀ciĉe�kn�nb_o�cf�̀ô��g[̂̂ ĵ f̀�kfe�cn�[̂î[[̂e�̀\�̀o[\bgo\b̀�̀ô��\f̀[k_̀��\_bĵ f̀n�kn�ci�ncfgbdk[�cf�fbjp̂[v��ô��uf̂[�nokdd�êncgfk̀̂�cf�u[c̀cfg�k�[̂r[̂n̂f̀k̀c�̂�uo\�nokdd�ok�̂�̂�r[̂nn�kb̀o\[c̀q�̀\�pcfe�̀ô��uf̂[�uc̀o�[̂nr̂_̀�̀\�kdd�jk̀̀ [̂n�[̂�bc[cfg�̀ô��uf̂[sn�krr[\�kd�\[�kb̀o\[c�k̀c\fv���_̂r̀�kn�\̀ô[ucn̂�r[\�cêe�cf��̂_̀c\f��vSvWY�̀ô��[_oc̀̂_̀�e\̂n�f\̀�ok�̂�nb_o�kb̀o\[c̀qv��ô�̀̂[j���uf̂[��ĵkfn�̀ô��uf̂[�\[�̀ô��uf̂[sn�kb̀o\[c�̂e�[̂r[̂n̂f̀k̀c�̂v��~���~��ô��uf̂[�nokdd�ib[fcno�̀\�̀ô��\f̀[k_̀\[Y�uc̀ocf�icì̂ f̂�ekqn�kì̂[�[̂_̂cr̀�\i�k�u[c̀̂̀ f�[̂�b̂ǹY�cfi\[jk̀c\f�f̂_̂nnk[q�kfe�[̂d̂�kf̀�i\[�̀ô��\f̀[k_̀\[�̀\�̂�kdbk̀̂Y�gc�̂�f\̀c_̂�\iY�\[�̂fi\[_̂�ĵ_okfc_sn�dĉf�[cgònv��b_o�cfi\[jk̀c\f�nokdd�cf_dbê�k�_\[[̂_̀�ǹk̀̂ ĵ f̀�\i�̀ô�[̂_\[e�d̂gkd�̀c̀d̂�̀\�̀ô�r[\r̂[̀q�\f�uoc_o�̀ô�Z[\]̂_̀�cn�d\_k̀̂eY�bnbkddq�[̂î[[̂e�̀\�kn�̀ô�nc̀̂Y�kfe�̀ô��uf̂[sn�cf̀̂ [̂ǹ�̀ô[̂cfv��~�~�}���������������� ���¡¢�£���������w����¤�¥���¢��~�~���Z[c\[�̀\�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�kfe�br\f�u[c̀̂̀ f�[̂�b̂ǹ�pq�̀ô��\f̀[k_̀\[Y�̀ô��uf̂[�nokdd�ib[fcno�̀\�̀ô��\f̀[k_̀\[�[̂kn\fkpd̂�̂�cêf_̂�̀ok̀�̀ô��uf̂[�okn�jkê�icfkf_ckd�k[[kfĝĵ f̀n�̀\�ibdicdd�̀ô��uf̂[sn�\pdcgk̀c\fn�bfê[�̀ô��\f̀[k_̀v��ô��\f̀[k_̀\[�nokdd�ok�̂�f\�\pdcgk̀c\f�̀\�_\jĵf_̂�̀ô�¦\[t�bf̀cd�̀ô��uf̂[�r[\�cên�nb_o��̂cêf_̂v�hi�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�cn�êdkq̂e�bfê[�̀ocn��̂_̀c\f�SvSvWY�̀ô��\f̀[k_̀��cĵ�nokdd�p̂�̂�̀̂ fêe�krr[\r[ck̀̂dqv��~�~�~�m\dd\ucfg�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�kfe�br\f�u[c̀̂̀ f�[̂�b̂ǹ�pq�̀ô��\f̀[k_̀\[Y�̀ô��uf̂[�nokdd�ib[fcno�̀\�ò̂��\f̀[k_̀\[�[̂kn\fkpd̂�̂�cêf_̂�̀ok̀�̀ô��uf̂[�okn�jkê�icfkf_ckd�k[[kfĝĵ f̀n�̀\�ibdicdd�̀ô��uf̂[sn�\pdcgk̀c\fn�bfê[�̀ô��\f̀[k_̀�\fdq�ci�§Ẅ�̀ô��uf̂[�ikcdn�̀\�jkt̂�rkqĵ f̀n�̀\�̀ô��\f̀[k_̀\[�kn�̀ô��\f̀[k_̀��\_bĵ f̀n�[̂�bc[̂©�§S̈�̀ô��\f̀[k_̀\[�cêf̀ciĉn�cf�u[c̀cfg�k�[̂kn\fkpd̂�_\f_̂[f�[̂gk[ecfg�̀ô��uf̂[sn�kpcdc̀q�̀\�jkt̂�rkqĵ f̀�uôf�eb̂©�\[�§Ẍ�k�_okfĝ�cf�̀ô�¦\[t�jk̀̂[ckddq�_okfĝn�̀ô��\f̀[k_̀��bjv�hi�̀ô��uf̂[�ikcdn�̀\�r[\�cê�nb_o�̂�cêf_̂Y�kn�[̂�bc[̂eY�uc̀ocf�i\b[̀̂ f̂�ekqn�\i�̀ô��\f̀[k_̀\[sn�[̂�b̂ǹY�̀ô��\f̀[k_̀\[�jkq�cjĵeck̀̂dq�ǹ\r�̀ô�¦\[t�kfeY�cf�̀ok̀��̂̂f̀Y�nokdd�f\̀ciq�̀ô��uf̂[�̀ok̀�̀ô�¦\[t�okn�ǹ\rr̂ev�ª\û�̂[Y�ci�̀ô�[̂�b̂ǹ�cn�jkê�p̂_kbn̂�k�_okfĝ�cf�̀ô�¦\[t�jk̀̂[ckddq�_okfĝn�̀ô��\f̀[k_̀��bj�bfê[�§Ẍ�kp\�̂Y�̀ô��\f̀[k_̀\[�jkq�cjĵeck̀̂dq�ǹ\r�\fdq�̀ok̀�r\[̀c\f�\i�̀ô�¦\[t�kiî_̀̂e�pq�̀ô�_okfĝ�bf̀cd�[̂kn\fkpd̂�̂�cêf_̂�cn�r[\�cêev�hi�̀ô�¦\[t�cn�ǹ\rr̂e�bfê[�̀ocn��̂_̀c\f�SvSvSY�̀ô��\f̀[k_̀��cĵ�nokdd�p̂�̂�̀̂fêe�krr[\r[ck̀̂dq�kfe�̀ô��\f̀[k_̀��bj�nokdd�p̂�cf_[̂kn̂e�pq�̀ô�kj\bf̀�\i�̀ô��\f̀[k_̀\[sn�[̂kn\fkpd̂�_\ǹn�\i�nob̀e\ufY�êdkq�kfe�ǹk[̀«brY�rdbn�cf̀̂ [̂ǹ�kn�r[\�cêe�cf�̀ô��\f̀[k_̀��\_bĵ f̀nv��~�~�¬��ì̂[�̀ô��uf̂[�ib[fcnôn�̂�cêf_̂�\i�icfkf_ckd�k[[kfĝĵ f̀n�bfê[�̀ocn��̂_̀c\f�SvSY�̀ô��uf̂[�nokdd�f\̀�jk̀̂[ckddq��k[q�nb_o�icfkf_ckd�k[[kfĝĵ f̀n�uc̀o\b̀�r[c\[�f\̀c_̂�̀\�̀ô��\f̀[k_̀\[v��~�~��¦ô[̂�̀ô��uf̂[�okn�êncgfk̀̂e�cfi\[jk̀c\f�ib[fcnôe�bfê[�̀ocn��̂_̀c\f�SvS�kn��_\ficêf̀ckdY��̀ô��\f̀[k_̀\[�nokdd�t̂ r̂�̀ô�cfi\[jk̀c\f�_\ficêf̀ckd�kfe�nokdd�f\̀�ecn_d\n̂�c̀�̀\�kfq�\̀ô[�r̂[n\fv�ª\û�̂[Y�̀ô��\f̀[k_̀\[�jkq�ecn_d\n̂��_\ficêf̀ckd��cfi\[jk̀c\fY�kì̂[�n̂�̂f�§®̈�ekqns�f\̀c_̂�̀\�̀ô��uf̂[Y�uô[̂�ecn_d\nb[̂�cn�[̂�bc[̂e�pq�dkuY�cf_dbecfg�k�nbpr\̂fk�\[�\̀ô[�i\[j�\i�_\jrbdn\[q�d̂gkd�r[\_̂nn�cnnb̂e�pq�k�_\b[̀�\[�g\�̂[fĵ f̀kd�̂f̀c̀qY�\[�pq�_\b[̀�\[�k[pc̀[k̀\[§n̈�\[ê[v��ô��\f̀[k_̀\[�jkq�kdn\�ecn_d\n̂��_\ficêf̀ckd��cfi\[jk̀c\f�̀\�c̀n�̂jrd\q̂ n̂Y�_\fnbd̀kf̀nY�nb[̂̀ĉnY��bp_\f̀[k_̀\[n�kfe�̀ôc[�̂jrd\q̂ n̂Y��bp«nbp_\f̀[k_̀\[nY�kfe�\̀ô[n�uo\�f̂ ê�̀\�tf\u�̀ô�_\f̀̂ f̀�\i�nb_o�cfi\[jk̀c\f�n\d̂dq�kfe�̂�_dbnc�̂dq�i\[�̀ô�Z[\]̂_̀�kfe�uo\�kg[̂̂ �̀\�jkcf̀kcf�̀ô�_\ficêf̀ckdc̀q�\i�nb_o�cfi\[jk̀c\fv��~�¬�z����¥����������̄������¢�x�°±������������� �����~�¬�����_̂r̀�i\[�r̂[jc̀n�kfe�î̂n�̀ok̀�k[̂�̀ô�[̂nr\fncpcdc̀q�\i�̀ô��\f̀[k_̀\[�bfê[�̀ô��\f̀[k_̀��\_bĵ f̀nY�cf_dbecfg�̀o\n̂�[̂�bc[̂e�bfê[��̂_̀c\f�Xv®vWY�̀ô��uf̂[�nokdd�n̂_b[̂�kfe�rkq�i\[�f̂_̂nnk[q�krr[\�kdnY�̂kn̂ĵ f̀nY�knn̂nnĵ f̀n�kfe�_ok[ĝn�[̂�bc[̂e�i\[�_\fǹ[b_̀c\fY�bn̂�\[�\__brkf_q�\i�r̂[jkf̂f̀�ǹ[b_̀b[̂n�\[�i\[�r̂[jkf̂f̀�_okfĝn�cf�̂�cǹcfg�ik_cdc̀ĉnv��~�¬�~��ô��uf̂[�nokdd�[̂̀kcf�kf�k[_oc̀̂_̀�dkuibddq�dc_̂fn̂e�̀\�r[k_̀c_̂�k[_oc̀̂_̀b[̂Y�\[�kf�̂f̀c̀q�dkuibddq�r[k_̀c_cfg�k[_oc̀̂_̀b[̂Y�cf�̀ô�]b[cnec_̀c\f�uô[̂�̀ô�Z[\]̂_̀�cn�d\_k̀̂ev��ok̀�r̂[n\f�\[�̂f̀c̀q�cn�cêf̀ciĉe�kn�̀ô��[_oc̀̂_̀�cf�̀ô��g[̂̂ ĵ f̀�kfe�cn�[̂î[[̂e�̀\�̀o[\bgo\b̀�̀ô��\f̀[k_̀��\_bĵ f̀n�kn�ci�ncfgbdk[�cf�fbjp̂[v
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R�STUTU�VW�XYZ�Z[\]̂_[Z̀X�̂W�XYZ�abcYdXZcX�XZb[d̀eXZfg�XYZ�hìZb�fYe]]�Z[\]̂_�e�fjccZff̂b�X̂�iŶ[�XYZ�k̂ X̀becX̂b�Yef�`̂�bZef̂ èl]Z�̂lmZcXd̂̀ �èn�iŶfZ�fXeXjf�j̀nZb�XYZ�k̂ X̀becX�ôcj[Z̀Xf�fYe]]�lZ�XYeX�̂W�XYZ�abcYdXZcXpR�STUTq�rYZ�hìZb�fYe]]�Wjb̀dfY�fjbsZ_f�nZfcbdld̀t�\Y_fdce]�cYebecXZbdfXdcfg�]Zte]�]d[dXeXd̂̀ f�èn�jXd]dX_�]̂ceXd̂̀ f�Ŵb�XYZ�fdXZ�̂W�XYZ�ub̂mZcXg�èn�e�]Zte]�nZfcbd\Xd̂̀ �̂W�XYZ�fdXZp�rYZ�k̂ X̀becX̂b�fYe]]�lZ�Z̀XdX]Zn�X̂�bZ]_�̂̀ �XYZ�eccjbec_�̂W�d̀Ŵb[eXd̂̀ �Wjb̀dfYZn�l_�XYZ�hìZb�ljX�fYe]]�ZvZbcdfZ�\b̂\Zb�\bZcejXd̂̀ f�bZ]eXd̀t�X̂�XYZ�feWZ�\ZbŴb[ècZ�̂W�XYZ�w b̂xpR�STUTy�rYZ�hìZb�fYe]]�Wjb̀dfY�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZf�bZzjdbZn�̂W�XYZ�hìZb�l_�XYZ�k̂ X̀becX�ôcj[Z̀Xf�idXY�bZef̂ èl]Z�\b̂[\X̀Zffp�rYZ�hìZb�fYe]]�e]f̂�Wjb̀dfY�è_�̂XYZb�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZf�j̀nZb�XYZ�hìZb{f�ĉ X̀b̂]�èn�bZ]ZsèX�X̂�XYZ�k̂ X̀becX̂b{f�\ZbŴb[ècZ�̂W�XYZ�w b̂x�idXY�bZef̂ èl]Z�\b̂[\X̀Zff�eWXZb�bZcZdsd̀t�XYZ�k̂ X̀becX̂b{f�ibdXXZ̀�bZzjZfX�Ŵb�fjcY�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZfpR�STUT|�}̀]Zff�̂XYZbidfZ�\b̂sdnZn�d̀�XYZ�k̂ X̀becX�ôcj[Z̀Xfg�XYZ�hìZb�fYe]]�Wjb̀dfY�X̂�XYZ�k̂ X̀becX̂b�̂̀ Z�ĉ\_�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xf�Ŵb�\jb\̂fZf�̂W�[exd̀t�bZ\b̂njcXd̂̀ f�\jbfjèX�X̂�~ZcXd̂̀ ��p�p�pR�STq�������������������������������VW�XYZ�k̂ X̀becX̂b�Wed]f�X̂�ĉbbZcX�w b̂x�XYeX�df�̀̂ X�d̀�ecĉbnècZ�idXY�XYZ�bZzjdbZ[Z̀Xf�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ef�bZzjdbZn�l_�~ZcXd̂̀ ���p��̂b�bZ\ZeXZn]_�Wed]f�X̂�cebb_�̂jX�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xfg�XYZ�hìZb�[e_�dffjZ�e�ibdXXZ̀�̂bnZb�X̂�XYZ�k̂ X̀becX̂b�X̂�fX̂\�XYZ�w b̂xg�̂b�è_�\̂bXd̂̀ �XYZbẐWg�j̀Xd]�XYZ�cejfZ�Ŵb�fjcY�̂bnZb�Yef�lZZ̀�Z]d[d̀eXZn��ŶiZsZbg�XYZ�bdtYX�̂W�XYZ�hìZb�X̂�fX̂\�XYZ�w b̂x�fYe]]�̀̂X�tdsZ�bdfZ�X̂�e�njX_�̂̀�XYZ�\ebX�̂W�XYZ�hìZb�X̂�ZvZbcdfZ�XYdf�bdtYX�Ŵb�XYZ�lZ̀ZWdX�̂W�XYZ�k̂ X̀becX̂b�̂b�è_�̂XYZb�\Zbf̂ �̀̂b�Z̀XdX_g�ZvcZ\X�X̂�XYZ�ZvXZ̀X�bZzjdbZn�l_�~ZcXd̂̀ ��p�p�pR�STy������������������������������������VW�XYZ�k̂ X̀becX̂b�nZWej]Xf�̂b�̀Zt]ZcXf�X̂�cebb_�̂jX�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xf�èn�Wed]f�idXYd̀�e�XZ̀�ne_�\Zbd̂n�eWXZb�bZcZd\X�̂W�̀̂XdcZ�Wb̂[�XYZ�hìZb�X̂�ĉ[[Z̀cZ�èn�ĉ X̀d̀jZ�ĉbbZcXd̂̀ �̂W�fjcY�nZWej]X�̂b�Z̀t]ZcX�idXY�nd]dtZ̀cZ�èn�\b̂[\X̀Zffg�XYZ�hìZb�[e_g�idXŶjX�\bZmjndcZ�X̂�̂XYZb�bZ[ZndZf�XYZ�hìZb�[e_�YesZg�ĉbbZcX�fjcY�nZWej]X�̂b�̀Zt]ZcXp�~jcY�ecXd̂̀ �l_�XYZ�hìZb�èn�e[̂ j̀Xf�cYebtZn�X̂�XYZ�k̂ X̀becX̂b�ebZ�l̂XY�fjlmZcX�X̂�\bd̂b�e\\b̂se]�̂W�XYZ�abcYdXZcX�èn�XYZ�abcYdXZcX�[e_g�\jbfjèX�X̂�~ZcXd̂̀ ��p�p�g�idXYŶ]n�̂b�̀j]]dW_�e�kZbXdWdceXZ�Ŵb�ue_[Z̀X�d̀�iŶ]Z�̂b�d̀�\ebXg�X̂�XYZ�ZvXZ̀X�bZef̂ èl]_�̀ZcZffeb_�X̂�bZd[ljbfZ�XYZ�hìZb�Ŵb�XYZ�bZef̂ èl]Z�ĉfX�̂W�ĉbbZcXd̀t�fjcY�nZWdcdZ̀cdZfg�d̀c]jnd̀t�hìZb{f�Zv\Z̀fZf�èn�ĉ[\Z̀feXd̂̀ �Ŵb�XYZ�abcYdXZcX{f�enndXd̂̀ e]�fZbsdcZf�[enZ�̀ZcZffeb_�l_�fjcY�nZWej]Xg�̀Zt]ZcXg�̂b�Wed]jbZp�VW�cjbbZ̀X�èn�WjXjbZ�\e_[Z̀Xf�ebZ�̀̂ X�fjWWdcdZ̀X�X̂�ĉsZb�fjcY�e[̂ j̀Xfg�XYZ�k̂ X̀becX̂b�fYe]]�\e_�XYZ�ndWWZbZ̀cZ�X̂�XYZ�hìZbp�VW�XYZ�k̂ X̀becX̂b�ndfetbZZf�idXY�XYZ�ecXd̂̀ f�̂W�XYZ�hìZb�̂b�XYZ�abcYdXZcXg�̂b�XYZ�e[̂ j̀Xf�c]ed[Zn�ef�ĉfXf�X̂�XYZ�hìZbg�XYZ�k̂ X̀becX̂b�[e_�Wd]Z�e�k]ed[�\jbfjèX�X̂�abXdc]Z���p������ �U�����¡�������R�UT¢�£�����¤R�UT¢T¢�rYZ�k̂ X̀becX̂b�df�XYZ�\Zbf̂ �̀̂b�Z̀XdX_�dnZ̀XdWdZn�ef�fjcY�d̀�XYZ�atbZZ[Z̀X�èn�df�bZWZbbZn�X̂�XYb̂jtŶjX�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ef�dW�fd̀tj]eb�d̀�̀j[lZbp�rYZ�k̂ X̀becX̂b�fYe]]�lZ�]eiWj]]_�]dcZ̀fZng�dW�bZzjdbZn�d̀�XYZ�mjbdfndcXd̂̀ �iYZbZ�XYZ�ub̂mZcX�df�]̂ceXZnp�rYZ�k̂ X̀becX̂b�fYe]]�nZfdt̀eXZ�d̀�ibdXd̀t�e�bZ\bZfZ̀XeXdsZ�iŶ�fYe]]�YesZ�Zv\bZff�ejXŶbdX_�X̂�ld̀n�XYZ�k̂ X̀becX̂b�idXY�bZf\ZcX�X̂�e]]�[eXXZbf�j̀nZb�XYdf�k̂ X̀becXp�rYZ�XZb[�¥k̂ X̀becX̂b¥�[Zèf�XYZ�k̂ X̀becX̂b�̂b�XYZ�k̂ X̀becX̂b{f�ejXŶbd¦Zn�bZ\bZfZ̀XeXdsZpR�UT¢TS�rYZ�k̂ X̀becX̂b�fYe]]�\ZbŴb[�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀XfpR�UT¢TU�rYZ�k̂ X̀becX̂b�fYe]]�̀̂ X�lZ�bZ]dZsZn�̂W�dXf�̂l]dteXd̂̀ f�X̂�\ZbŴb[�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ZdXYZb�l_�ecXdsdXdZf�̂b�njXdZf�̂W�XYZ�abcYdXZcX�d̀�XYZ�abcYdXZcX{f�en[d̀dfXbeXd̂̀ �̂W�XYZ�k̂ X̀becXg�̂b�l_�XZfXfg�d̀f\ZcXd̂̀ f�̂b�e\\b̂se]f�bZzjdbZn�̂b�\ZbŴb[Zn�l_�\Zbf̂ f̀�̂b�Z̀XdXdZf�̂XYZb�XYè�XYZ�k̂ X̀becX̂bpR�UTS���§�����̈�������©��ª�©�«�������¬���¤¬����¬�������®��������©���R�UTST¢�̄vZcjXd̂̀ �̂W�XYZ�k̂ X̀becX�l_�XYZ�k̂ X̀becX̂b�df�e�bZ\bZfZ̀XeXd̂̀ �XYeX�XYZ�k̂ X̀becX̂b�Yef�sdfdXZn�XYZ�fdXZg�lZĉ[Z�tZ̀Zbe]]_�We[d]deb�idXY�]̂ce]�ĉ ǹdXd̂̀ f�j̀nZb�iYdcY�XYZ�w b̂x�df�X̂�lZ�\ZbŴb[Zng�èn�ĉbbZ]eXZn�\Zbf̂ è]�l̂fZbseXd̂̀ f�idXY�bZzjdbZ[Z̀Xf�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xfp
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S�TUVUV�WXYZ[\X�]̂X�_̀a]bZY]�c̀Y[dXa]\�ZbX�ỲdefXdXa]Zbgh�]̂X�_̀a]bZY]̀b�\̂Zffh�iXj̀bX�\]Zb]kal�XZŶ�èb]k̀a�̀j�]̂X�m b̀nh�YZbXj[ffg�\][og�Zao�ỲdeZbX�]̂X�pZbk̀[\�_̀a]bZY]�c̀Y[dXa]\�bXfZ]kpX�]̀�]̂Z]�èb]k̀a�̀j�]̂X�m b̀nh�Z\�qXff�Z\�]̂X�kaj̀bdZ]k̀a�j[bak\̂Xo�ig�]̂X�rqaXb�e[b\[Za]�]̀�sXY]k̀a�tuvuwh�\̂Zff�]ZnX�jkXfo�dXZ\[bXdXa]\�̀j�Zag�Xxk\]kal�Ỳaok]k̀a\�bXfZ]Xo�]̀�]̂Z]�èb]k̀a�̀j�]̂X�m b̀nh�Zao�\̂Zff�̀i\XbpX�Zag�Ỳaok]k̀a\�Z]�]̂X�\k]X�ZjjXY]kal�k]u�ŷX\X�ìfklZ]k̀a\�ZbX�j̀b�]̂X�e[bè\X�̀j�jZYkfk]Z]kal�Ỳ b̀okaZ]k̀a�Zao�Ỳa\]b[Y]k̀a�ig�]̂X�_̀a]bZY]̀b�Zao�ZbX�à]�j̀b�]̂X�e[bè\X�̀j�ok\ỲpXbkal�Xbb̀b\h�̀dk\\k̀a\h�̀b�kaỲa\k\]XaYkX\�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\z�̂̀qXpXbh�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀de]fg�bXèb]�]̀�]̂X�{bŶk]XY]�Zag�Xbb̀b\h�kaỲa\k\]XaYkX\�̀b�̀dk\\k̀a\�ok\ỲpXbXo�ig�̀b�dZoX�nàqa�]̀�]̂X�_̀a]bZY]̀b�Z\�Z�bX|[X\]�j̀b�kaj̀bdZ]k̀a�ka�\[Ŷ�j̀bd�Z\�]̂X�{bŶk]XY]�dZg�bX|[kbXu�}]�k\�bXỲlak~Xo�]̂Z]�]̂X�_̀a]bZY]̀b�\�bXpkXq�k\�dZoX�ka�]̂X�_̀a]bZY]̀b�\�YZeZYk]g�Z\�Z�Ỳa]bZY]̀b�Zao�à]�Z\�Z�fkYXa\Xo�oX\kla�eb̀jX\\k̀aZfh�[afX\\�̀]̂Xbqk\X�\eXYkjkYZffg�eb̀pkoXo�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\uS�TUVUT�ŷX�_̀a]bZY]̀b�k\�à]�bX|[kbXo�]̀�Z\YXb]Zka�]̂Z]�]̂X�_̀a]bZY]�c̀Y[dXa]\�ZbX�ka�ZYỲboZaYX�qk]̂�ZeefkYZifX�fZq\h�\]Z][]X\h�̀bokaZaYX\h�ỲoX\h�b[fX\�Zao�bXl[fZ]k̀a\h�̀b�fZqj[f�̀boXb\�̀j�e[ifkY�Z[]̂̀ bk]kX\h�i[]�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀de]fg�bXèb]�]̀�]̂X�{bŶk]XY]�Zag�àaỲaj̀bdk]g�ok\ỲpXbXo�ig�̀b�dZoX�nàqa�]̀�]̂X�_̀a]bZY]̀b�Z\�Z�bX|[X\]�j̀b�kaj̀bdZ]k̀a�ka�\[Ŷ�j̀bd�Z\�]̂X�{bŶk]XY]�dZg�bX|[kbXuS�TUVU��}j�]̂X�_̀a]bZY]̀b�iXfkXpX\�]̂Z]�Zook]k̀aZf�Ỳ\]�̀b�]kdX�k\�kap̀fpXo�iXYZ[\X�̀j�YfZbkjkYZ]k̀a\�̀b�ka\]b[Y]k̀a\�]̂X�{bŶk]XY]�k\\[X\�ka�bX\èa\X�]̀�]̂X�_̀a]bZY]̀b�\�à]kYX\�̀b�bX|[X\]\�j̀b�kaj̀bdZ]k̀a�e[b\[Za]�]̀�sXY]k̀a\�vutut�̀b�vutuvh�]̂X�_̀a]bZY]̀b�\̂Zff�\[idk]�_fZkd\�Z\�eb̀pkoXo�ka�{b]kYfX���u�}j�]̂X�_̀a]bZY]̀b�jZkf\�]̀�eXbj̀bd�]̂X�̀ifklZ]k̀a\�̀j�sXY]k̀a\�vutut�̀b�vutuvh�]̂X�_̀a]bZY]̀b�\̂Zff�eZg�\[Ŷ�Ỳ\]\�Zao�oZdZlX\�]̀�]̂X�rqaXbh�\[i�XY]�]̀�sXY]k̀a���u�u�h�Z\�q̀[fo�̂ZpX�iXXa�Zp̀koXo�kj�]̂X�_̀a]bZY]̀b�̂Zo�eXbj̀bdXo�\[Ŷ�̀ifklZ]k̀a\u�}j�]̂X�_̀a]bZY]̀b�eXbj̀bd\�]̂̀ \X�ìfklZ]k̀a\h�]̂X�_̀a]bZY]̀b�\̂Zff�à]�iX�fkZifX�]̀�]̂X�rqaXb�̀b�{bŶk]XY]�j̀b�oZdZlX\�bX\[f]kal�jb̀d�Xbb̀b\h�kaỲa\k\]XaYkX\�̀b�̀dk\\k̀a\�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\h�j̀b�okjjXbXaYX\�iX]qXXa�jkXfo�dXZ\[bXdXa]\�̀b�Ỳaok]k̀a\�Zao�]̂X�_̀a]bZY]�c̀Y[dXa]\h�̀b�j̀b�àaỲaj̀bdk]kX\�̀j�]̂X�_̀a]bZY]�c̀Y[dXa]\�]̀�ZeefkYZifX�fZq\h�\]Z][]X\h�b̀okaZaYX\h�ỲoX\h�b[fX\�Zao�bXl[fZ]k̀a\h�Zao�fZqj[f�̀boXb\�̀j�e[ifkY�Z[]̂̀ bk]kX\uS�TUT����������������������������������������S�TUTU��ŷX�_̀a]bZY]̀b�\̂Zff�\[eXbpk\X�Zao�okbXY]�]̂X�m b̀nh�[\kal�]̂X�_̀a]bZY]̀b�\�iX\]�\nkff�Zao�Z]]Xa]k̀au�ŷX�_̀a]bZY]̀b�\̂Zff�iX�\̀fXfg�bX\èa\kifX�j̀bh�Zao�̂ZpX�Ỳa]b̀f�̀pXbh�Ỳa\]b[Y]k̀a�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�Zao�eb̀YXo[bX\h�Zao�j̀b�Ỳ b̀okaZ]kal�Zff�èb]k̀a\�̀j�]̂X�m b̀n�[aoXb�]̂X�_̀a]bZY]u�}j�]̂X�_̀a]bZY]�c̀Y[dXa]\�lkpX�\eXYkjkY�ka\]b[Y]k̀a\�ỲaYXbakal�Ỳa\]b[Y]k̀a�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\h�]̂X�_̀a]bZY]̀b�\̂Zff�XpZf[Z]X�]̂X��̀i\k]X�\ZjX]g�]̂XbX̀j�Zao�\̂Zff�iX�\̀fXfg�bX\èa\kifX�j̀b�]̂X��̀i\k]X�\ZjX]g�̀j�\[Ŷ�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�}j�]̂X�_̀a]bZY]̀b�oX]XbdkaX\�]̂Z]�\[Ŷ�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\�b̀�eb̀YXo[bX\�dZg�à]�iX�\ZjXh�]̂X�_̀a]bZY]̀b�\̂Zff�lkpX�]kdXfg�à]kYX�]̀�]̂X�rqaXb�Zao�{bŶk]XY]h�Zao�\̂Zff�eb̀è\X�Zf]XbaZ]kpX�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�ŷX�{bŶk]XY]�\̂Zff�XpZf[Z]X�]̂X�eb̀è\Xo�Zf]XbaZ]kpX�\̀fXfg�j̀b�Ỳaj̀bdZaYX�qk]̂�]̂X�oX\kla�ka]Xa]�j̀b�]̂X�ỲdefX]Xo�Ỳa\]b[Y]k̀au��afX\\�]̂X�{bŶk]XY]�̀i�XY]\�]̀�]̂X�_̀a]bZY]̀b�\�eb̀è\Xo�Zf]XbaZ]kpXh�]̂X�_̀a]bZY]̀b�\̂Zff�eXbj̀bd�]̂X�m b̀n�[\kal�k]\�Zf]XbaZ]kpX�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�S�TUTUV�ŷX�_̀a]bZY]̀b�\̂Zff�iX�bX\èa\kifX�]̀�]̂X�rqaXb�j̀b�ZY]\�Zao�̀dk\\k̀a\�̀j�]̂X�_̀a]bZY]̀b�\�Xdef̀gXX\h�s[iỲa]bZY]̀b\�Zao�]̂Xkb�ZlXa]\�Zao�Xdef̀gXX\h�Zao�̀]̂Xb�eXb\̀a\�̀b�Xa]k]kX\�eXbj̀bdkal�èb]k̀a\�̀j�]̂X�m b̀n�j̀bh�̀b�à�iX̂Zfj�̀jh�]̂X�_̀a]bZY]̀b�̀b�Zag�̀j�k]\�s[iỲa]bZY]̀b\uS�TUTUT�ŷX�_̀a]bZY]̀b�\̂Zff�iX�bX\èa\kifX�j̀b�ka\eXY]k̀a�̀j�èb]k̀a\�̀j�m b̀n�ZfbXZog�eXbj̀bdXo�]̀�oX]XbdkaX�]̂Z]�\[Ŷ�èb]k̀a\�ZbX�ka�eb̀eXb�Ỳaok]k̀a�]̀�bXYXkpX�\[i\X|[Xa]�m b̀nuS�TU���������������������S�TU�U���afX\\�̀]̂Xbqk\X�eb̀pkoXo�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\h�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀pkoX�Zao�eZg�j̀b�fZìbh�dZ]XbkZf\h�X|[kedXa]h�]̀̀ f\h�Ỳa\]b[Y]k̀a�X|[kedXa]�Zao�dZŶkaXbgh�qZ]Xbh�̂XZ]h�[]kfk]kX\h�]bZa\èb]Z]k̀ah�Zao�̀]̂Xb�jZYkfk]kX\�Zao�\XbpkYX\�aXYX\\Zbg�j̀b�eb̀eXb�XxXY[]k̀a�Zao�ỲdefX]k̀a�̀j�]̂X�m b̀nh�q̂X]̂Xb�]XdèbZbg�̀b�eXbdZaXa]�Zao�q̂X]̂Xb�̀b�à]�kaỲbèbZ]Xo�̀b�]̀�iX�kaỲbèbZ]Xo�ka�]̂X�m b̀nuS�TU�UV��xYXe]�ka�]̂X�YZ\X�̀j�dkàb�ŶZalX\�ka�]̂X�m b̀n�Zeeb̀pXo�ig�]̂X�{bŶk]XY]�ka�ZYỲboZaYX�qk]̂�sXY]k̀a�vu�tu��b̀�̀boXbXo�ig�]̂X�{bŶk]XY]�ka�ZYỲboZaYX�qk]̂�sXY]k̀a��uwh�]̂X�_̀a]bZY]̀b�dZg�dZnX�\[i\]k][]k̀a\�̀afg�qk]̂�]̂X�Ỳa\Xa]�̀j�]̂X�rqaXbh�Zj]Xb�XpZf[Z]k̀a�ig�]̂X�{bŶk]XY]�Zao�ka�ZYỲboZaYX�qk]̂�Z�_̂ZalX�rboXb�̀b�_̀a\]b[Y]k̀a�_̂ZalX�ckbXY]kpXu
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S�TUVUT�WXY�Z[\]̂_̀][̂�aX_bb�Y\c[̂̀ Y�a]̂d̀]�edàdfbd\Y�_\e�g[[e�[̂eŶ�_h[\g�]XY�Z[\]̂_̀][̂ia�Yhfb[jYYa�_\e�[]XŶ�fŶa[\a�̀_̂̂jd\g�[k]�]XY�l[̂mn�WXY�Z[\]̂_̀][̂�aX_bb�\[]�fŶhd]�Yhfb[jhY\]�[c�k\cd]�fŶa[\a�[̂�fŶa[\a�\[]�f̂[fŶbj�amdbbYe�d\�]_ama�_aadg\Ye�][�]XYhnS�TUo�pqrrqstuS�TUoUv�WXY�Z[\]̂_̀][̂�w_̂̂_\]a�][�]XY�xw\Ŷ�_\e�ŷ X̀d]Ỳ]�]X_]�h_]Ŷd_ba�_\e�YzkdfhY\]�ck̂\daXYe�k\eŶ�]XY�Z[\]̂_̀]�wdbb�{Y�[c�g[[e�zk_bd]j�_\e�\Yw�k\bYaa�]XY�Z[\]̂_̀]�|[̀khY\]a�̂Yzkd̂Y�[̂�fŶhd]�[]XŶwdaYn�WXY�Z[\]̂_̀][̂�ck̂]XŶ�w_̂̂_\]a�]X_]�]XY�l[̂m�wdbb�̀[\c[̂h�][�]XY�̂Yzkd̂YhY\]a�[c�]XY�Z[\]̂_̀]�|[̀khY\]a�_\e�wdbb�{Y�ĉYY�ĉ[h�eYcỲ]a}�Y~̀Yf]�c[̂�]X[aY�d\XŶY\]�d\�]XY�zk_bd]j�[c�]XY�l[̂m�]XY�Z[\]̂_̀]�|[̀khY\]a�̂Yzkd̂Y�[̂�fŶhd]n�l[̂m}�h_]Ŷd_ba}�[̂�YzkdfhY\]�\[]�̀[\c[̂hd\g�][�]XYaY�̂Yzkd̂YhY\]a�h_j�{Y�̀[\adeŶYe�eYcỲ]d�Yn�WXY�Z[\]̂_̀][̂ia�w_̂̂_\]j�Y~̀bkeYa�ŶhYej�c[̂�e_h_gY�[̂�eYcỲ]�̀_kaYe�{j�_{kaY}�_b]Ŷ_]d[\a�][�]XY�l[̂m�\[]�Y~Ỳk]Ye�{j�]XY�Z[\]̂_̀][̂}�dhf̂[fŶ�[̂�d\akccd̀dY\]�h_d\]Y\_\̀Y}�dhf̂[fŶ�[fŶ_]d[\}�[̂�\[̂h_b�wY_̂�_\e�]Y_̂�_\e�\[̂h_b�ka_gYn��c�̂Yzkd̂Ye�{j�]XY�ŷ X̀d]Ỳ]}�]XY�Z[\]̂_̀][̂�aX_bb�ck̂\daX�a_]dac_̀][̂j�Y�deY\̀Y�_a�][�]XY�md\e�_\e�zk_bd]j�[c�h_]Ŷd_ba�_\e�YzkdfhY\]nS�TUoU��ybb�h_]Ŷd_b}�YzkdfhY\]}�[̂�[]XŶ�afỲd_b�w_̂̂_\]dYa�̂Yzkd̂Ye�{j�]XY�Z[\]̂_̀]�|[̀khY\]a�aX_bb�{Y�daakYe�d\�]XY�\_hY�[c�]XY�xw\Ŷ}�[̂�aX_bb�{Y�]̂_\acŶ_{bY�][�]XY�xw\Ŷ}�_\e�aX_bb�̀[hhY\̀Y�d\�_̀ [̀̂e_\̀Y�wd]X��Ỳ]d[\��n�n�nS�TU���q���WXY�Z[\]̂_̀][̂�aX_bb�f_j�a_bYa}�̀[\akhŶ}�kaY�_\e�adhdb_̂�]_~Ya�c[̂�]XY�l[̂m�f̂[�deYe�{j�]XY�Z[\]̂_̀][̂�]X_]�_̂Y�bYg_bbj�Y\_̀]Ye�wXY\�{dea�_̂Y�̂ỲYd�Ye�[̂�\Yg[]d_]d[\a�̀[\̀bkeYe}�wXY]XŶ�[̂�\[]�jY]�YccỲ]d�Y�[̂�hŶYbj�àXYekbYe�][�g[�d\][�YccỲ]nS�TU����r��t�����������t�����qs��������qs�����t���q��S�TU�Uv��\bYaa�[]XŶwdaY�f̂[�deYe�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�aỲk̂Y�_\e�f_j�c[̂�]XY�{kdbed\g�fŶhd]�_a�wYbb�_a�c[̂�[]XŶ�fŶhd]a}�cYYa}�bd̀Y\aYa}�_\e�d\afỲ]d[\a�{j�g[�Ŷ\hY\]�_gY\̀dYa�\ỲYaa_̂j�c[̂�f̂[fŶ�Y~Ỳk]d[\�_\e�̀[hfbY]d[\�[c�]XY�l[̂m�]X_]�_̂Y�̀ka][h_̂dbj�aỲk̂Ye�_c]Ŷ�Y~Ỳk]d[\�[c�]XY�Z[\]̂_̀]�_\e�bYg_bbj�̂Yzkd̂Ye�_]�]XY�]dhY�{dea�_̂Y�̂ỲYd�Ye�[̂�\Yg[]d_]d[\a�̀[\̀bkeYenS�TU�U��WXY�Z[\]̂_̀][̂�aX_bb�̀[hfbj�wd]X�_\e�gd�Y�\[]d̀Ya�̂Yzkd̂Ye�{j�_ffbd̀_{bY�b_wa}�a]_]k]Ya}�[̂ed\_\̀Ya}�̀[eYa}�k̂bYa�_\e�̂Ygkb_]d[\a}�_\e�b_wckb�[̂eŶa�[c�fk{bd̀�_k]X[̂d]dYa�_ffbd̀_{bY�][�fŶc[̂h_\̀Y�[c�]XY�l[̂mnS�TU�UT��c�]XY�Z[\]̂_̀][̂�fŶc[̂ha�l[̂m�m\[wd\g�d]�][�{Y�̀[\]̂_̂j�][�_ffbd̀_{bY�b_wa}�a]_]k]Ya}�[̂ed\_\̀Ya}�̀[eYa}�̂kbYa�_\e�̂Ygkb_]d[\a}�[̂�b_wckb�[̂eŶa�[c�fk{bd̀�_k]X[̂d]dYa}�]XY�Z[\]̂_̀][̂�aX_bb�_aakhY�_ff̂[f̂d_]Y�̂Yaf[\ad{dbd]j�c[̂�ak̀X�l[̂m�_\e�aX_bb�{Y_̂�]XY�̀[a]a�_]]̂d{k]_{bY�][�̀[̂̂ Ỳ]d[\nS�TU�UV���s��q�����r��s�s��s���s��t��s��c�]XY�Z[\]̂_̀][̂�Y\̀[k\]Ŷa�̀[\ed]d[\a�_]�]XY�ad]Y�]X_]�_̂Y��� �ak{ak̂c_̀Y�[̂�[]XŶwdaY�̀[\̀Y_bYe�fXjad̀_b�̀[\ed]d[\a�]X_]�edccŶ�h_]Ŷd_bbj�ĉ[h�]X[aY�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a�[̂��¡ �k\m\[w\�fXjad̀_b�̀[\ed]d[\a�[c�_\�k\kak_b�\_]k̂Y�]X_]�edccŶ�h_]Ŷd_bbj�ĉ[h�]X[aY�[̂ed\_̂dbj�c[k\e�][�Y~da]�_\e�gY\Ŷ_bbj�̂Ỳ[g\d¢Ye�_a�d\XŶY\]�d\�[̀\a]̂k̀]d[\�_̀]d�d]dYa�[c�]XY�̀X_̂_̀]Ŷ�f̂[�deYe�c[̂�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�f̂[hf]bj�f̂[�deY�\[]d̀Y�][�]XY�xw\Ŷ�_\e�]XY�ŷ X̀d]Ỳ]�{Yc[̂Y�̀[\ed]d[\a�_̂Y�eda]k̂{Ye�_\e�d\�\[�Y�Y\]�b_]Ŷ�]X_\����e_ja�_c]Ŷ�cd̂a]�[{aŶ�_\̀Y�[c�]XY�̀[\ed]d[\an�WXY�ŷ X̀d]Ỳ]�wdbb�f̂[hf]bj�d\�Ya]dg_]Y�ak̀X�̀[\ed]d[\a�_\e}�dc�]XY�ŷ X̀d]Ỳ]�eY]Ŷhd\Ya�]X_]�]XYj�edccŶ�h_]Ŷd_bbj�_\e�̀_kaY�_\�d\̀ Ŷ_aY�[̂�eỲ Ŷ_aY�d\�]XY�Z[\]̂_̀][̂ia�̀[a]�[c}�[̂�]dhY�̂Yzkd̂Ye�c[̂}�fŶc[̂h_\̀Y�[c�_\j�f_̂]�[c�]XY�l[̂m}�wdbb�̂Ỳ[hhY\e�]X_]�_\�Yzkd]_{bY�_e£ka]hY\]�{Y�h_eY�d\�]XY�Z[\]̂_̀]��kh�[̂�Z[\]̂_̀]�WdhY}�[̂�{[]Xn��c�]XY�ŷ X̀d]Ỳ]�eY]Ŷhd\Ya�]X_]�]XY�̀[\ed]d[\a�_]�]XY�ad]Y�_̂Y�\[]�h_]Ŷd_bbj�edccŶY\]�ĉ[h�]X[aY�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a�_\e�]X_]�\[�̀X_\gY�d\�]XY�]Ŷha�[c�]XY�Z[\]̂_̀]�da�£ka]dcdYe}�]XY�ŷ X̀d]Ỳ]�aX_bb�f̂[hf]bj�\[]dcj�]XY�xw\Ŷ�_\e�Z[\]̂_̀][̂}�a]_]d\g�]XY�̂Y_a[\an��c�Yd]XŶ�f_̂]j�edafk]Ya�]XY�ŷ X̀d]Ỳ]ia�eY]Ŷhd\_]d[\�[̂�Ŷ̀[hhY\e_]d[\}�]X_]�f_̂]j�h_j�ak{hd]�_�Zb_dh�_a�f̂[�deYe�d\�ŷ]d̀bY��¤nS�TU�Uo��c}�d\�]XY�̀[k̂aY�[c�]XY�l[̂m}�]XY�Z[\]̂_̀][̂�Y\̀[k\]Ŷa�Xkh_\�̂Yh_d\a�[̂�̂Ỳ[g\d¢Ya�]XY�Y~da]Y\̀Y�[c�{k̂d_b�h_̂mŶa}�_̂̀X_Y[b[gd̀_b�ad]Ya�[̂�wY]b_\ea�\[]�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�dhhYed_]Ybj�akafY\e�_\j�[fŶ_]d[\a�]X_]�w[kbe�_ccỲ]�]XYh�_\e�aX_bb�\[]dcj�]XY�xw\Ŷ�_\e�ŷ X̀d]Ỳ]n��f[\�̂ỲYdf]�[c�ak̀X�\[]d̀Y}�]XY�xw\Ŷ�aX_bb�f̂[hf]bj�]_mY�_\j�_̀]d[\�\ỲYaa_̂j�][�[{]_d\�g[�Ŷ\hY\]_b�_k]X[̂d¢_]d[\�̂Yzkd̂Ye�][�̂YakhY�]XY�[fŶ_]d[\an�WXY�Z[\]̂_̀][̂�aX_bb�̀[\]d\kY�][�akafY\e�ak̀X�[fŶ_]d[\a�k\]db�[]XŶwdaY�d\a]̂k̀]Ye�{j�]XY�xw\Ŷ�{k]�aX_bb�[̀\]d\kY�wd]X�_bb�[]XŶ�[fŶ_]d[\a�]X_]�e[�\[]�_ccỲ]�]X[aY�̂Yh_d\a�[̂�cY_]k̂Yan�¥YzkYa]a�c[̂�_e£ka]hY\]a�d\�]XY�Z[\]̂_̀]��kh�_\e�Z[\]̂_̀]�WdhY�_̂dad\g�ĉ[h�]XY�Y~da]Y\̀Y�[c�ak̀X�̂Yh_d\a�[̂�cY_]k̂Ya�h_j�{Y�h_eY�_a�f̂[�deYe�d\�ŷ]d̀bY��¤n
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STUVWTXTS�YZ�Y[T�\X][VYT]Y�̂ZX�_̀abVYYcU�YZ�Y[T�defTX�̀gZf�]ZbgUTYVZf�Ẑ�Y[T�hZXi�c_�c�XT]ZXS�Ẑ�Y[T�hZXi�c_�]Zf_YX̀]YTSjk�lmno�pqrs�tuvwxyz{|�}ur~����tv�v�vy~�pv�s��{k�lmnomn��[Zg��XceVf�_�cXT�SXceVf�_��SVc�Xcb_��_][TS̀UT_��cfS�ZY[TX�ScYc�_gT]VcUU��gXTgcXTS�̂ZX�Y[T�hZXi�a��Y[T��ZfYXc]YZX�ZX�c��̀a]ZfYXc]YZX���̀a�_̀a]ZfYXc]YZX��bcf̀ ĉ]ỲXTX��_̀ggUVTX��ZX�SV_YXVàYZX�YZ�VUÙ_YXcYT�_ZbT�gZXYVZf�Ẑ�Y[T�hZXijk�lmnomo��XZS̀]Y��cYc�cXT�VUÙ_YXcYVZf_��_YcfScXS�_][TS̀UT_��gTX̂ZXbcf]T�][cXY_��Vf_YX̀]YVZf_��aXZ][̀XT_��SVc�Xcb_��cfS�ZY[TX�Vf̂ZXbcYVZf�̂̀XfV_[TS�a��Y[T��ZfYXc]YZX�YZ�VUÙ_YXcYT�bcYTXVcU_�ZX�T�̀VgbTfY�̂ZX�_ZbT�gZXYVZf�Ẑ�Y[T�hZXijk�lmnoml��cbgUT_�cXT�g[�_V]cU�T�cbgUT_�Y[cY�VUÙ_YXcYT�bcYTXVcU_��T�̀VgbTfY��ZX�eZXibcf_[Vg��cfS�T_YcaUV_[�_YcfScXS_�a��e[V][�Y[T�hZXi�eVUU�aT��̀S�TSjk�lmnom���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_�cXT�fZY��ZfYXc]Y��Z]̀bTfY_j��[TVX�g̀XgZ_T�V_�YZ�STbZf_YXcYT�[Ze�Y[T��ZfYXc]YZX�gXZgZ_T_�YZ�]Zf̂ZXb�YZ�Y[T�Vf̂ZXbcYVZf��VWTf�cfS�Y[T�ST_V�f�]Zf]TgY�T�gXT__TS�Vf�Y[T��ZfYXc]Y��Z]̀bTfY_�̂ZX�Y[Z_T�gZXYVZf_�Ẑ�Y[T�hZXi�̂ZX�e[V][�Y[T��ZfYXc]Y��Z]̀bTfY_�XT�̀VXT�_̀abVYYcU_j��TWVTe�a��Y[T�\X][VYT]Y�V_�_̀a�T]Y�YZ�Y[T�UVbVYcYVZf_�Ẑ��T]YVZf��j�j�j��f̂ZXbcYVZfcU�_̀abVYYcU_�̀gZf�e[V][�Y[T�\X][VYT]Y�V_�fZY�T�gT]YTS�YZ�YciT�XT_gZf_VWT�c]YVZf�bc��aT�_Z�VSTfYV̂VTS�Vf�Y[T��ZfYXc]Y��Z]̀bTfY_j��̀abVYYcU_�Y[cY�cXT�fZY�XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_�bc��aT�XTỲXfTS�a��Y[T�\X][VYT]Y�eVY[Z̀Y�c]YVZfjk�lmnom���[T��ZfYXc]YZX�_[cUU�XTWVTe�̂ZX�]ZbgUVcf]T�eVY[�Y[T��ZfYXc]Y��Z]̀bTfY_��cggXZWT��cfS�_̀abVY�YZ�Y[T�\X][VYT]Y���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_�XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_��Vf�c]]ZXScf]T�eVY[�Y[T�_̀abVYYcU�_][TS̀UT�cggXZWTS�a��Y[T�\X][VYT]Y�ZX��Vf�Y[T�ca_Tf]T�Ẑ�cf�cggXZWTS�_̀abVYYcU�_][TS̀UT��eVY[�XTc_ZfcaUT�gXZbgYfT__�cfS�Vf�_̀][�_T�̀Tf]T�c_�YZ�]c̀_T�fZ�STUc��Vf�Y[T�hZXi�ZX�Vf�Y[T�c]YVWVYVT_�Ẑ�Y[T�defTX�ZX�Ẑ��TgcXcYT��ZfYXc]YZX_jk�lmnom�����_̀abVYYVf���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_��Y[T��ZfYXc]YZX�XTgXT_TfY_�YZ�Y[T�defTX�cfS�\X][VYT]Y�Y[cY�Y[T��ZfYXc]YZX�[c_�����XTWVTeTS�cfS�cggXZWTS�Y[Tb������STYTXbVfTS�cfS�WTXV̂VTS�bcYTXVcU_��̂VTUS�bTc_̀XTbTfY_�cfS�̂VTUS�]Zf_YX̀]YVZf�]XVYTXVc�XTUcYTS�Y[TXTYZ��ZX�eVUU�SZ�_Z��cfS�����][T]iTS�cfS�]ZZXSVfcYTS�Y[T�Vf̂ZXbcYVZf�]ZfYcVfTS�eVY[Vf�_̀][�_̀abVYYcU_�eVY[�Y[T�XT�̀VXTbTfY_�Ẑ�Y[T�hZXi�cfS�Ẑ�Y[T��ZfYXc]Y��Z]̀bTfY_jk�lmnom���[T��ZfYXc]YZX�_[cUU�gTX̂ZXb�fZ�gZXYVZf�Ẑ�Y[T�hZXi�̂ZX�e[V][�Y[T��ZfYXc]Y��Z]̀bTfY_�XT�̀VXT�_̀abVYYcU�cfS�XTWVTe�Ẑ��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��̀fYVU�Y[T�XT_gT]YVWT�_̀abVYYcU�[c_�aTTf�cggXZWTS�a��Y[T�\X][VYT]Yjk�lmnom���[T�hZXi�_[cUU�aT�Vf�c]]ZXScf]T�eVY[�cggXZWTS�_̀abVYYcU_�T�]TgY�Y[cY�Y[T��ZfYXc]YZX�_[cUU�fZY�aT�XTUVTWTS�Ẑ�XT_gZf_VaVUVY��̂ZX�STWVcYVZf_�̂XZb�Y[T�XT�̀VXTbTfY_�Ẑ�Y[T��ZfYXc]Y��Z]̀bTfY_�a��Y[T�\X][VYT]Y _�cggXZWcU�Ẑ��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��̀fUT__�Y[T��ZfYXc]YZX�[c_�_gT]V̂V]cUU��fZYV̂VTS�Y[T�\X][VYT]Y�Ẑ�_̀][�STWVcYVZf�cY�Y[T�YVbT�Ẑ�_̀abVYYcU�cfS�����Y[T�\X][VYT]Y�[c_��VWTf�eXVYYTf�cggXZWcU�YZ�Y[T�_gT]V̂V]�STWVcYVZf�c_�c�bVfZX�][cf�T�Vf�Y[T�hZXi��ZX�����c��[cf�T�dXSTX�ZX��Zf_YX̀]YVZf��[cf�T��VXT]YVWT�[c_�aTTf�V__̀TS�c̀Y[ZXV¡Vf��Y[T�STWVcYVZfj��[T��ZfYXc]YZX�_[cUU�fZY�aT�XTUVTWTS�Ẑ�XT_gZf_VaVUVY��̂ZX�TXXZX_�ZX�ZbV__VZf_�Vf��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��a��Y[T�\X][VYT]Y _�cggXZWcU�Y[TXTẐjk�lmnom¢��[T��ZfYXc]YZX�_[cUU�SVXT]Y�_gT]V̂V]�cYYTfYVZf��Vf�eXVYVf��ZX�Zf�XT_̀abVYYTS��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��YZ�XTWV_VZf_�ZY[TX�Y[cf�Y[Z_T�XT�̀T_YTS�a��Y[T�\X][VYT]Y�Zf�gXTWVZ̀_�_̀abVYYcU_j��f�Y[T�ca_Tf]T�Ẑ�_̀][�fZYV]T��Y[T�\X][VYT]Y _�cggXZWcU�Ẑ�c�XT_̀abV__VZf�_[cUU�fZY�cggU��YZ�_̀][�XTWV_VZf_jk�lmnomn£��[T��ZfYXc]YZX�_[cUU�fZY�aT�XT�̀VXTS�YZ�gXZWVST�gXẐT__VZfcU�_TXWV]T_�Y[cY�]Zf_YVỲYT�Y[T�gXc]YV]T�Ẑ�cX][VYT]ỲXT�ZX�Tf�VfTTXVf��̀fUT__�_̀][�_TXWV]T_�cXT�_gT]V̂V]cUU��XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_�̂ZX�c�gZXYVZf�Ẑ�Y[T�hZXi�ZX�̀fUT__�Y[T��ZfYXc]YZX�fTTS_�YZ�gXZWVST�_̀][�_TXWV]T_�Vf�ZXSTX�YZ�]cXX��Z̀Y�Y[T��ZfYXc]YZX _�XT_gZf_VaVUVYVT_�ẐX�]Zf_YX̀]YVZf�bTcf_��bTY[ZS_��YT][fV�̀T_��_T�̀Tf]T_��cfS�gXZ]TS̀XT_j��[T��ZfYXc]YZX�_[cUU�fZY�aT�XT�̀VXTS�YZ�gXZWVST�gXẐT__VZfcU�_TXWV]T_�Vf�WVZUcYVZf�Ẑ�cggUV]caUT�Ucejk�lmnomn£mn��̂�gXẐT__VZfcU�ST_V�f�_TXWV]T_�ZX�]TXYV̂V]cYVZf_�a��c�ST_V�f�gXẐT__VZfcU�XTUcYTS�YZ�_�_YTb_��bcYTXVcU_��ZX�T�̀VgbTfY�cXT�_gT]V̂V]cUU��XT�̀VXTS�Ẑ�Y[T��ZfYXc]YZX�a��Y[T��ZfYXc]Y��Z]̀bTfY_��Y[T�defTX�cfS�Y[T�\X][VYT]Y�eVUU�
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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&@�A�B-��*�('C$%C$($��4*+.��D�+.��E�6 &' �&$& ��?��1��.F���.3��*�("C�'C$($$!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P��#(&&"A (Q ��
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������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���(@A&@�A�B-��*�('C$%C$($��4*+.��D�+.��E�6 &' �&$& ��?��1��.F���.3��*�("C�'C$($$!��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��#(&&"A (Q �R
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S�TUVUW�XYZ�[\\]̂_̀Z�ab�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�i[jj�̀a_\e[e]eZ�̂�dZkdZ\Z_êe[a_�lg�eYZ�md̀Y[eZ̀e�ea�eYZ�ni_Zd�eŶe�eYZ�oadp�Ŷ\�kdaqdZ\\Zr�ea�eYZ�ka[_e�[_r[̀̂eZrs�t]̀Y�cZde[b[̀̂e[a_�\Ŷjj�lZ�l̂\Zr�a_�eYZ�md̀Y[eZ̀eu\�j[h[eZr�al\Zdv̂e[a_\�̂e�eYZ�\[eZ�̂_r�a_�eYZ�r̂ê�̀ahkd[\[_q�eYZ�ca_ed̂̀eadu\�mkkj[̀̂e[a_�bad�f̂ghZ_es�XYZ�[\\]̂_̀Z�ab�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�i[jj�b]deYZd�̀a_\e[e]eZ�̂�dZkdZ\Z_êe[a_�eŶe�eYZ�ca_ed̂̀ead�[\�Z_e[ejZr�ea�k̂ghZ_e�[_�eYZ�̂ha]_e�̀Zde[b[Zrs�waiZvZdx�eYZ�[\\]̂_̀Z�ab�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�i[jj�_ae�lZ�̂�dZkdZ\Z_êe[a_�eŶe�eYZ�md̀Y[eZ̀e�Ŷ\�yz{�ĥrZ�̂_g�[_\kZ̀e[a_\�lZga_r�eYZ�ha_eYjg�[_\kZ̀e[a_x�y|{�dZv[ZiZr�̀a_\ed]̀e[a_�hẐ_\x�hZeYar\x�eZ̀Y_[}]Z\x�\Z}]Z_̀Z\�ad�kdàZr]dZ\x�y~{�dZv[ZiZr�̀ak[Z\�ab�dZ}][\[e[a_\�dZ̀Z[vZr�bdah�t]l̀a_ed̂̀ead\�̂_r�ĥeZd[̂j�\]kkj[Zd\�̂_r�aeYZd�r̂ê�dZ}]Z\eZr�lg�eYZ�ni_Zd�ea�\]l\ê_e[̂eZ�eYZ�ca_ed̂̀eadu\�d[qYe�ea�k̂ghZ_ex�ad�y�{�ĥrZ�Z�̂h[_̂e[a_�ea�̂\̀Zdê[_�Yai�ad�bad�iŶe�k]dka\Z�eYZ�ca_ed̂̀ead�Ŷ\�]\Zr�ha_Zg�kdZv[a]\jg�k̂[r�a_�̂̀ à]_e�ab�eYZ�ca_ed̂̀e�t]hsS�TU�������������������������������������S�TU�U��XYZ�md̀Y[eZ̀e�ĥg�i[eYYajr�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�[_�iYajZ�ad�[_�k̂dex�ea�eYZ�Z�eZ_e�dẐ\a_̂ljg�_Z̀Z\\̂dg�ea�kdaeZ̀e�eYZ�ni_Zdx�[b�[_�eYZ�md̀Y[eZ̀eu\�ak[_[a_�eYZ�dZkdZ\Z_êe[a_\�ea�eYZ�ni_Zd�dZ}][dZr�lg�tZ̀e[a_��s�s|�̀̂__ae�lZ�ĥrZs��b�eYZ�md̀Y[eZ̀e�[\�]_̂ljZ�ea�̀Zde[bg�k̂ghZ_e�[_�eYZ�̂ha]_e�ab�eYZ�mkkj[̀̂e[a_x�eYZ�md̀Y[eZ̀e�i[jj�_ae[bg�eYZ�ca_ed̂̀ead�̂_r�ni_Zd�̂\�kdav[rZr�[_�tZ̀e[a_��s�szs��b�eYZ�ca_ed̂̀ead�̂_r�md̀Y[eZ̀e�̀̂__ae�̂qdZZ�a_�̂�dZv[\Zr�̂ha]_ex�eYZ�md̀Y[eZ̀e�i[jj�kdahkejg�[\\]Z�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�bad�eYZ�̂ha]_e�bad�iY[̀Y�eYZ�md̀Y[eZ̀e�[\�̂ljZ�ea�ĥpZ�\]̀Y�dZkdZ\Z_êe[a_\�ea�eYZ�ni_Zds�XYZ�md̀Y[eZ̀e�ĥg�̂j\a�i[eYYajr�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�adx�lZ̀ ]̂\Z�ab�\]l\Z}]Z_ejg�r[\̀avZdZr�Zv[rZ_̀Zx�ĥg�_]jj[bg�eYZ�iYajZ�ad�̂�k̂de�ab�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�kdZv[a]\jg�[\\]Zrx�ea�\]̀Y�Z�eZ_e�̂\�ĥg�lZ�_Z̀Z\\̂dg�[_�eYZ�md̀Y[eZ̀eu\�ak[_[a_�ea�kdaeZ̀e�eYZ�ni_Zd�bdah�ja\\�bad�iY[̀Y�eYZ�ca_ed̂̀ead�[\�dZ\ka_\[ljZx�[_̀j]r[_q�ja\\�dZ\]je[_q�bdah�̂̀e\�̂_r�ah[\\[a_\�rZ\̀d[lZr�[_�tZ̀e[a_�~s~s|x�lZ̀ ]̂\Z�abU� rZbZ̀e[vZ�oadp�_ae�dZhZr[Zr�UW eY[dr�k̂deg�̀ĵ[h\�b[jZr�ad�dẐ\a_̂ljZ�Zv[rZ_̀Z�[_r[̀̂e[_q�kdal̂ljZ�b[j[_q�ab�\]̀Y�̀ĵ[h\x�]_jZ\\�\Z̀]d[eg�^̀ Z̀kêljZ�ea�eYZ�ni_Zd�[\�kdav[rZr�lg�eYZ�ca_ed̂̀ead�U� b̂[j]dZ�ab�eYZ�ca_ed̂̀ead�ea�ĥpZ�k̂ghZ_e\�kdakZdjg�ea�t]l̀a_ed̂̀ead\�ad�\]kkj[Zd\�bad�ĵladx�ĥeZd[̂j\�ad�Z}][khZ_e�UV dẐ\a_̂ljZ�Zv[rZ_̀Z�eŶe�eYZ�oadp�̀̂__ae�lZ�̀ahkjZeZr�bad�eYZ�]_k̂[r�l̂ĵ_̀Z�ab�eYZ�ca_ed̂̀e�t]h�U� r̂ĥqZ�ea�eYZ�ni_Zd�ad�̂�tZk̂d̂eZ�ca_ed̂̀ead�U� dẐ\a_̂ljZ�Zv[rZ_̀Z�eŶe�eYZ�oadp�i[jj�_ae�lZ�̀ahkjZeZr�i[eY[_�eYZ�ca_ed̂̀e�X[hZx�̂_r�eŶe�eYZ�]_k̂[r�l̂ĵ_̀Z�ia]jr�_ae�lZ�̂rZ}]̂eZ�ea�̀avZd�̂̀e]̂j�ad�j[}][r̂eZr�r̂ĥqZ\�bad�eYZ�̂_e[̀[k̂eZr�rZĵg��adU� dZkẐeZr�b̂[j]dZ�ea�̀̂ddg�a]e�eYZ�oadp�[_�̂̀ àdr̂_̀Z�i[eY�eYZ�ca_ed̂̀e��à]hZ_e\s�S�TU�UW�oYZ_�Z[eYZd�k̂deg�r[\k]eZ\�eYZ�md̀Y[eZ̀eu\�rZ̀[\[a_�dZq̂dr[_q�̂�cZde[b[̀̂eZ�bad�f̂ghZ_e�]_rZd�tZ̀e[a_��s�szx�[_�iYajZ�ad�[_�k̂dex�eŶe�k̂deg�ĥg�\]lh[e�̂�cĵ[h�[_�̂̀ àdr̂_̀Z�i[eY�mde[̀jZ�z�sS�TU�U��oYZ_�eYZ�dẐ\a_\�bad�i[eYYajr[_q�̀Zde[b[̀̂e[a_�̂dZ�dZhavZrx�̀Zde[b[̀̂e[a_�i[jj�lZ�ĥrZ�bad�̂ha]_e\�kdZv[a]\jg�i[eYYZjrsS�TU�UV��b�eYZ�md̀Y[eZ̀e�i[eYYajr\�̀Zde[b[̀̂e[a_�bad�k̂ghZ_e�]_rZd�tZ̀e[a_��s�szs~x�eYZ�ni_Zd�ĥgx�̂e�[e\�\ajZ�ake[a_x�[\\]Z��a[_e�̀YZ̀p\�ea�eYZ�ca_ed̂̀ead�̂_r�ea�̂_g�t]l̀a_ed̂̀ead�ad�\]kkj[Zd�ea�iYah�eYZ�ca_ed̂̀ead�b̂[jZr�ea�ĥpZ�k̂ghZ_e�bad�oadp�kdakZdjg�kZdbadhZr�ad�ĥeZd[̂j�ad�Z}][khZ_e�\][êljg�rZj[vZdZrs��b�eYZ�ni_Zd�ĥpZ\�k̂ghZ_e\�lg��a[_e�̀YZ̀px�eYZ�ni_Zd�\Ŷjj�_ae[bg�eYZ�md̀Y[eZ̀e�̂_r�eYZ�ca_ed̂̀ead�\Ŷjj�dZbjZ̀e�\]̀Y�k̂ghZ_e�a_�[e\�_Z�e�mkkj[̀̂e[a_�bad�f̂ghZ_esS�TU�������������������S�TU�U��mbeZd�eYZ�md̀Y[eZ̀e�Ŷ\�[\\]Zr�̂�cZde[b[̀̂eZ�bad�f̂ghZ_ex�eYZ�ni_Zd�\Ŷjj�ĥpZ�k̂ghZ_e�[_�eYZ�ĥ__Zd�̂_r�i[eY[_�eYZ�e[hZ�kdav[rZr�[_�eYZ�ca_ed̂̀e��à]hZ_e\x�̂_r�\Ŷjj�\a�_ae[bg�eYZ�md̀Y[eZ̀esS�TU�UW�XYZ�ca_ed̂̀ead�\Ŷjj�k̂g�Ẑ Ỳ�t]l̀a_ed̂̀eadx�_a�ĵeZd�eŶ_�\ZvZ_�r̂g\�̂beZd�dZ̀Z[ke�ab�k̂ghZ_e�bdah�eYZ�ni_Zdx�eYZ�̂ha]_e�ea�iY[̀Y�eYZ�t]l̀a_ed̂̀ead�[\�Z_e[ejZrx�dZbjZ̀e[_q�kZd̀Z_êqZ\�̂̀e]̂jjg�dZê[_Zr�bdah�k̂ghZ_e\�ea�eYZ�ca_ed̂̀ead�a_�̂̀ à]_e�ab�eYZ�t]l̀a_ed̂̀eadu\�kade[a_�ab�eYZ�oadps�XYZ�ca_ed̂̀ead�\Ŷjjx�lg�̂kkdakd[̂eZ�̂qdZZhZ_e�i[eY�Ẑ Ỳ�t]l̀a_ed̂̀eadx�dZ}][dZ�Ẑ Ỳ�t]l̀a_ed̂̀ead�ea�ĥpZ�k̂ghZ_e\�ea�t]l \]l̀a_ed̂̀ead\�[_�̂�\[h[ĵd�ĥ__ZdsS�TU�U��XYZ�md̀Y[eZ̀e�i[jjx�a_�dZ}]Z\ex�b]d_[\Y�ea�̂�t]l̀a_ed̂̀eadx�[b�kd̂̀e[̀̂ljZx�[_badĥe[a_�dZq̂dr[_q�kZd̀Z_êqZ\�ab�àhkjZe[a_�ad�̂ha]_e\�̂kkj[Zr�bad�lg�eYZ�ca_ed̂̀ead�̂_r�̂̀e[a_�êpZ_�eYZdZa_�lg�eYZ�md̀Y[eZ̀e�̂_r�ni_Zd�a_�̂̀ à]_e�ab�kade[a_\�ab�eYZ�oadp�ra_Z�lg�\]̀Y�t]l̀a_ed̂̀eads
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S�TUVUW�XYZ�[\]Ẑ�Y_̀�aYZ�̂bcYa�ad�̂ZefZ̀a�\̂baaZ]�ZgbhZ]iZ�ĵdk�aYZ�ld]â_iad̂�aY_a�aYZ�ld]â_iad̂�Y_̀�m̂dmẐno�m_bh�pfqid]â_iad̂̀�_]h�̀fmmnbẐ̀�_kdf]à�m_bh�qo�aYZ�[\]Ẑ�ad�aYZ�ld]â_iad̂�jd̂�̀fqid]â_iaZh�rd̂st�uj�aYZ�ld]â_iad̂�j_bǹ�ad�jf̂]b̀Y�̀fiY�ZgbhZ]iZ�\baYb]�̀ZgZ]�h_òv�aYZ�[\]Ẑ�̀Y_nn�Y_gZ�aYZ�̂bcYa�ad�id]a_ia�pfqid]â_iad̂̀�_]h�̀fmmnbẐ̀�ad�_̀iẐa_b]�\YZaYẐ�aYZo�Y_gZ�qZZ]�m̂dmẐno�m_bht�wZbaYẐ�aYZ�[\]Ẑ�]d̂�x̂iYbaZia�̀Y_nn�Y_gZ�_]�dqnbc_abd]�ad�m_ov�d̂�ad�̀ZZ�ad�aYZ�m_okZ]a�dj�kd]Zo�adv�_�pfqid]â_iad̂�d̂�̀fmmnbẐv�ZyiZma�_̀�k_o�daYẐ\b̀Z�qZ�̂Zefb̂Zh�qo�n_\tS�TUVUz�XYZ�ld]â_iad̂{̀�m_okZ]à�ad�̀fmmnbẐ̀�̀Y_nn�qZ�âZ_aZh�b]�_�k_]]Ẑ�̀bkbn_̂�ad�aY_a�m̂dgbhZh�b]�pZiabd]̀�|t}t~v�|t}t��_]h�|t}t�tS�TUVUV�x�lẐabjbi_aZ�jd̂��_okZ]av�_�m̂dĉZ̀̀�m_okZ]av�d̂�m_̂ab_n�d̂�Z]ab̂Z�f̀Z�d̂�diifm_]io�dj�aYZ��̂d�Zia�qo�aYZ�[\]Ẑ�̀Y_nn�]da�id]̀abafaZ�_iiZma_]iZ�dj�rd̂s�]da�b]�_iid̂h_]iZ�\baY�aYZ�ld]â_ia��difkZ]àtS�TUVU���]nZ̀̀�aYZ�ld]â_iad̂�m̂dgbhZ̀�aYZ�[\]Ẑ�\baY�_�m_okZ]a�qd]h�b]�aYZ�jfnn�mZ]_n�̀fk�dj�aYZ�ld]â_ia�pfkv�m_okZ]à�̂ZiZbgZh�qo�aYZ�ld]â_iad̂�jd̂�rd̂s�m̂dmẐno�mẐjd̂kZh�qo�pfqid]â_iad̂̀�d̂�m̂dgbhZh�qo�̀fmmnbẐ̀�̀Y_nn�qZ�YZnh�qo�aYZ�ld]â_iad̂�jd̂�aYd̀Z�pfqid]â_iad̂̀�d̂�̀fmmnbẐ̀�\Yd�mẐjd̂kZh�rd̂s�d̂�jf̂]b̀YZh�k_aẐb_ǹv�d̂�qdaYv�f]hẐ�id]â_ia�\baY�aYZ�ld]â_iad̂�jd̂�\YbiY�m_okZ]a�\_̀�k_hZ�qo�aYZ�[\]Ẑt�wdaYb]c�id]a_b]Zh�YẐZb]�̀Y_nn�̂Zefb̂Z�kd]Zo�ad�qZ�mn_iZh�b]�_�̀Zm_̂_aZ�_iidf]a�_]h�]da�idkkb]cnZh�\baY�kd]Zo�dj�aYZ�ld]â_iad̂v�îZ_aZ�_]o�jbhfib_̂o�nb_qbnbao�d̂�ad̂a�nb_qbnbao�d]�aYZ�m_̂a�dj�aYZ�ld]â_iad̂�jd̂�q̂Z_iY�dj�âf̀av�d̂�Z]abanZ�_]o�mẐ̀d]�d̂�Z]abao�ad�_]�_\_̂h�dj�mf]babgZ�h_k_cZ̀�_c_b]̀a�aYZ�ld]â_iad̂�jd̂�q̂Z_iY�dj�aYZ�̂Zefb̂ZkZ]à�dj�aYb̀�m̂dgb̀bd]tS�TUVU���̂dgbhZh�aYZ�[\]Ẑ�Y_̀�jfnjbnnZh�bà�m_okZ]a�dqnbc_abd]̀�f]hẐ�aYZ�ld]â_ia��difkZ]àv�aYZ�ld]â_iad̂�̀Y_nn�hZjZ]h�_]h�b]hZk]bjo�aYZ�[\]Ẑ�ĵdk�_nn�nd̀ v̀�nb_qbnbaov�h_k_cZ�d̂�ZymZ]̀Zv�b]infhb]c�̂Z_̀d]_qnZ�_aad̂]Zo{̀�jZZ̀�_]h�nbabc_abd]�ZymZ]̀Z̀v�_̂b̀b]c�dfa�dj�_]o�nbZ]�in_bk�d̂�daYẐ�in_bk�jd̂�m_okZ]a�qo�_]o�pfqid]â_iad̂�d̂�̀fmmnbẐ�dj�_]o�abẐt��md]�̂ZiZbma�dj�]dabiZ�dj�_�nbZ]�in_bk�d̂�daYẐ�in_bk�jd̂�m_okZ]av�aYZ�[\]Ẑ�̀Y_nn�]dabjo�aYZ�ld]â_iad̂t�uj�_mm̂dgZh�qo�aYZ�_mmnbi_qnZ�idf̂av�\YZ]�̂Zefb̂Zhv�aYZ�ld]â_iad̂�k_o�̀fq̀abafaZ�_�̀f̂Zao�qd]h�jd̂�aYZ�m̂dmẐao�_c_b]̀a�\YbiY�aYZ�nbZ]�d̂�daYẐ�in_bk�jd̂�m_okZ]a�Y_̀�qZZ]�_̀̀ ẐaZhtS�TU��������������������uj�aYZ�x̂iYbaZia�hdZ̀�]da�b̀̀fZ�_�lẐabjbi_aZ�jd̂��_okZ]av�aŶdfcY�]d�j_fna�dj�aYZ�ld]â_iad̂v�\baYb]�̀ZgZ]�h_ò�_jaẐ�ẐiZbma�dj�aYZ�ld]â_iad̂{̀�xmmnbi_abd]�jd̂��_okZ]av�d̂�bj�aYZ�[\]Ẑ�hdZ̀�]da�m_o�aYZ�ld]â_iad̂�\baYb]�̀ZgZ]�h_ò�_jaẐ�aYZ�h_aZ�Z̀a_qnb̀YZh�b]�aYZ�ld]â_ia��difkZ]àv�aYZ�_kdf]a�iẐabjbZh�qo�aYZ�x̂iYbaZia�d̂�_\_̂hZh�qo�qb]hb]c�hb̀mfaZ�̂Z̀dnfabd]v�aYZ]�aYZ�ld]â_iad̂�k_ov�fmd]�̀ZgZ]�_hhbabd]_n�h_ò{�]dabiZ�ad�aYZ�[\]Ẑ�_]h�x̂iYbaZiav�̀adm�aYZ�rd̂s�f]abn�m_okZ]a�dj�aYZ�_kdf]a�d\b]c�Y_̀�qZZ]�̂ZiZbgZht�XYZ�ld]â_ia�XbkZ�̀Y_nn�qZ�ZyaZ]hZh�_mm̂dm̂b_aZno�_]h�aYZ�ld]â_ia�pfk�̀Y_nn�qZ�b]îZ_̀Zh�qo�aYZ�_kdf]a�dj�aYZ�ld]â_iad̂{̀�̂Z_̀d]_qnZ�id̀à�dj�̀Yfahd\]v�hZn_o�_]h�à_̂a�fmv�mnf̀�b]aẐZ̀a�_̀�m̂dgbhZh�jd̂�b]�aYZ�ld]â_ia��difkZ]àtS�TU������������������������S�TU�U��pfq̀a_]ab_n�ldkmnZabd]�b̀�aYZ�̀a_cZ�b]�aYZ�m̂dĉZ̀̀�dj�aYZ�rd̂s�\YZ]�aYZ�rd̂s�d̂�hZ̀bc]_aZh�md̂abd]�aYẐZdj�b̀�f̀jjbibZ]ano�idkmnZaZ�b]�_iid̂h_]iZ�\baY�aYZ�ld]â_ia��difkZ]à�̀d�aY_a�aYZ�[\]Ẑ�i_]�diifmo�d̂�fabnb�Z�aYZ�rd̂s�jd̂�bà�b]aZ]hZh�f̀ZtS�TU�U��rYZ]�aYZ�ld]â_iad̂�id]̀bhẐ̀�aY_a�aYZ�rd̂sv�d̂�_�md̂abd]�aYẐZdj�\YbiY�aYZ�[\]Ẑ�_ĉZZ̀�ad�_iiZma�Z̀m_̂_aZnov�b̀�̀fq̀a_]ab_nno�idkmnZaZv�aYZ�ld]â_iad̂�̀Y_nn�m̂Zm_̂Z�_]h�̀fqkba�ad�aYZ�x̂iYbaZia�_�idkm̂ZYZ]̀bgZ�nb̀a�dj�baZk̀�ad�qZ�idkmnZaZh�d̂�id̂̂ZiaZh�m̂bd̂�ad�jb]_n�m_okZ]at��_bnf̂Z�ad�b]infhZ�_]�baZk�d]�̀fiY�nb̀a�hdZ̀�]da�_naẐ�aYZ�Ẑ̀md]̀bqbnbao�dj�aYZ�ld]â_iad̂�ad�idkmnZaZ�_nn�rd̂s�b]�_iid̂h_]iZ�\baY�aYZ�ld]â_ia��difkZ]àtS�TU�U���md]�̂ZiZbma�dj�aYZ�ld]â_iad̂{̀�nb̀av�aYZ�x̂iYbaZia�\bnn�̂ZgbZ\�aYZ�rd̂s�ad�hZaẐkb]Z�\YZaYẐ�aYZ�rd̂s�d̂�hZ̀bc]_aZh�md̂abd]�aYẐZdj�b̀�̀fq̀a_]ab_nno�idkmnZaZt�uj�aYZ�x̂iYbaZia{̀�b]̀mZiabd]�hb̀ind̀Z̀�_]o�baZkv�\YZaYẐ�d̂�]da�b]infhZh�d]�aYZ�ld]â_iad̂{̀�nb̀av�\YbiY�b̀�]da�̀fjjbibZ]ano�idkmnZaZ�b]�_iid̂h_]iZ�\baY�aYZ�ld]â_ia��difkZ]à�̀d�aY_a�aYZ�[\]Ẑ�i_]�diifmo�d̂�fabnb�Z�aYZ�rd̂s�d̂�hZ̀bc]_aZh�md̂abd]�aYẐZdj�jd̂�bà�b]aZ]hZh�f̀Zv�aYZ�ld]â_iad̂�̀Y_nnv�qZjd̂Z�b̀̀f_]iZ�dj�aYZ�lẐabjbi_aZ�dj�pfq̀a_]ab_n�ldkmnZabd]v�idkmnZaZ�d̂�id̂̂Zia�̀fiY�baZk�fmd]�]dabjbi_abd]�qo�aYZ�x̂iYbaZiat�u]�̀fiY�i_̀Zv�aYZ�ld]â_iad̂�̀Y_nn�aYZ]�̀fqkba�_�̂ZefZ̀a�jd̂�_]daYẐ�̂ZgbZ\�qo�aYZ�x̂iYbaZia�ad�hZaẐkb]Z�pfq̀a_]ab_n�ldkmnZabd]tS�TU�UW�rYZ]�aYZ�rd̂s�d̂�hZ̀bc]_aZh�md̂abd]�aYẐZdj�b̀�̀fq̀a_]ab_nno�idkmnZaZv�aYZ�x̂iYbaZia�\bnn�m̂Zm_̂Z�_�lẐabjbi_aZ�dj�pfq̀a_]ab_n�ldkmnZabd]�aY_a�̀Y_nn�Z̀a_qnb̀Y�aYZ�h_aZ�dj�pfq̀a_]ab_n�ldkmnZabd] �Z̀a_qnb̀Y�̂Z̀md]̀bqbnbabZ̀�dj�aYZ�[\]Ẑ�_]h�ld]â_iad̂�jd̂�̀Zif̂baov�k_b]aZ]_]iZv�YZ_av�fabnbabZ̀v�h_k_cZ�ad�aYZ�rd̂s�_]h�b]̀f̂_]iZ �_]h�jby�aYZ�abkZ�
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RSTUSV�RUSWU�TUX�YZVT[\WTZ[�]U\̂̂�_SVS]U�\̂̂�STX̀]�ZV�TUX�̂S]T�\WWZ̀ a\VbSVc�TUX�YX[TS_SW\TXd�e\[[\VTSX]�[XfgS[Xh�ib�TUX�YZVT[\WT�jZWg̀ XVT]�]U\̂̂�WZ̀ X̀VWX�ZV�TUX�h\TX�Z_�kgi]T\VTS\̂�YZ̀ âXTSZV�Z_�TUX�eZ[l�Z[�hX]ScV\TXh�aZ[TSZV�TUX[XZ_�gV̂X]]�ZTUX[RS]X�a[ZmShXh�SV�TUX�YX[TS_SW\TX�Z_�kgi]T\VTS\̂�YZ̀ âXTSZVdn�opqpr�sUX�YX[TS_SW\TX�Z_�kgi]T\VTS\̂�YZ̀ âXTSZV�]U\̂̂�iX�]gì STTXh�TZ�TUX�tRVX[�\Vh�YZVT[\WTZ[�_Z[�TUXS[�R[STTXV�\WWXaT\VWX�Z_�[X]aZV]SiŜSTSX]�\]]ScVXh�TZ�TUX̀�SV�TUX�YX[TS_SW\TXd�uaZV�]gWU�\WWXaT\VWXv�\Vh�WZV]XVT�Z_�]g[XTb�S_�\Vbv�TUX�tRVX[�]U\̂̂�̀\lX�a\b̀ XVT�Z_�[XT\SV\cX�\aâbSVc�TZ�TUX�eZ[l�Z[�hX]ScV\TXh�aZ[TSZV�TUX[XZ_d�kgWU�a\b̀ XVT�]U\̂̂�iX�\hwg]TXh�_Z[�eZ[l�TU\T�S]�SVWZ̀ âXTX�Z[�VZT�SV�\WWZ[h\VWX�RSTU�TUX�[XfgS[X̀XVT]�Z_�TUX�YZVT[\WT�jZWg̀ XVT]dn�opo�xyz{|y}�~����y�����z����n�opop��sUX�tRVX[�̀\b�ZWWgab�Z[�g]X�\Vb�WZ̀ âXTXh�Z[�a\[TS\̂̂b�WZ̀ âXTXh�aZ[TSZV�Z_�TUX�eZ[l�\T�\Vb�]T\cX�RUXV�]gWU�aZ[TSZV�S]�hX]ScV\TXh�ib�]Xa\[\TX�\c[XX̀XVT�RSTU�TUX�YZVT[\WTZ[v�a[ZmShXh�]gWU�ZWWga\VWb�Z[�g]X�S]�WZV]XVTXh�TZ�ib�TUX�SV]g[X[�\Vh�\gTUZ[S�Xh�ib�agîSW�\gTUZ[STSX]�U\mSVc�wg[S]hSWTSZV�ZmX[�TUX��[ZwXWTd�kgWU�a\[TS\̂�ZWWga\VWb�Z[�g]X�\̀b�WZ̀ X̀VWX�RUXTUX[�Z[�VZT�TUX�aZ[TSZV�S]�]gi]T\VTS\̂̂b�WZ̀ âXTXv�a[ZmShXh�TUX�tRVX[�\Vh�YZVT[\WTZ[�U\mX�\WWXaTXh�SV�R[STSVc�TUX�[X]aZV]SiŜSTSX]�\]]ScVXh�TZ�X\WU�Z_�TUX̀�_Z[�a\b̀ XVT]v�[XT\SV\cXv�S_�\Vbv�]XWg[STbv�̀\SVTXV\VWXv�UX\Tv�gTŜSTSX]v�h\̀\cX�TZ�TUX�eZ[l�\Vh�SV]g[\VWXv�\Vh�U\mX�\c[XXh�SV�R[STSVc�WZVWX[VSVc�TUX�aX[SZh�_Z[�WZ[[XWTSZV�Z_�TUX�eZ[l�\Vh�WZ̀ X̀VWX̀XVT�Z_�R\[[\VTSX]�[XfgS[Xh�ib�TUX�YZVT[\WT�jZWg̀ XVT]d�eUXV�TUX�YZVT[\WTZ[�WZV]ShX[]�\�aZ[TSZV�]gi]T\VTS\̂̂b�WZ̀ âXTXv�TUX�YZVT[\WTZ[�]U\̂̂�a[Xa\[X�\Vh�]gì ST�\�̂S]T�TZ�TUX��[WUSTXWT�\]�a[ZmShXh�gVhX[�kXWTSZV��d�d�d�YZV]XVT�Z_�TUX�YZVT[\WTZ[�TZ�a\[TS\̂�ZWWga\VWb�Z[�g]X�]U\̂̂�VZT�iX�gV[X\]ZV\îb�RSTUUX̂hd�sUX�]T\cX�Z_�TUX�a[Zc[X]]�Z_�TUX�eZ[l�]U\̂̂�iX�hXTX[̀SVXh�ib�R[STTXV�\c[XX̀XVT�iXTRXXV�TUX�tRVX[�\Vh�YZVT[\WTZ[�Z[v�S_�VZ�\c[XX̀XVT�S]�[X\WUXhv�ib�hXWS]SZV�Z_�TUX��[WUSTXWTdn�opop���̀ X̀hS\TX̂b�a[SZ[�TZ�]gWU�a\[TS\̂�ZWWga\VWb�Z[�g]Xv�TUX�tRVX[v�YZVT[\WTZ[v�\Vh��[WUSTXWT�]U\̂̂�wZSVT̂b�SV]aXWT�TUX�\[X\�TZ�iX�ZWWgaSXh�Z[�aZ[TSZV�Z_�TUX�eZ[l�TZ�iX�g]Xh�SV�Z[hX[�TZ�hXTX[̀SVX�\Vh�[XWZ[h�TUX�WZVhSTSZV�Z_�TUX�eZ[ldn�opop��uV̂X]]�ZTUX[RS]X�\c[XXh�gaZVv�a\[TS\̂�ZWWga\VWb�Z[�g]X�Z_�\�aZ[TSZV�Z[�aZ[TSZV]�Z_�TUX�eZ[l�]U\̂̂�VZT�WZV]TSTgTX�\WWXaT\VWX�Z_�eZ[l�VZT�WZ̀ âbSVc�RSTU�TUX�[XfgS[X̀XVT]�Z_�TUX�YZVT[\WT�jZWg̀ XVT]dn�op����|�y}�����}�{|���y����|�y}�xy����{n�op��p��uaZV�[XWXSaT�Z_�TUX�YZVT[\WTZ[�]�R[STTXV�VZTSWX�TU\T�TUX�eZ[l�S]�[X\hb�_Z[�_SV\̂�[XmSXR�\Vh�\WWXaT\VWX�\Vh�gaZV�[XWXSaT�Z_�\�_SV\̂��aâSW\TSZV�_Z[��\b̀ XVTv�TUX��[WUSTXWT�RŜ̂�a[Z̀ aT̂b�̀\lX�]gWU�[XmSXR�\Vhv�RUXV�TUX��[WUSTXWT�_SVh]�TU\T�_SV\̂�a\b̀ XVT�S]�\aa[Za[S\TX�TZ�̀\lXv�TUX��[WUSTXWT�RŜ̂�a[Z̀ aT̂b�S]]gX�\�_SV\̂�YX[TS_SW\TX�_Z[��\b̀ XVT�]T\TSVc�TU\T�TZ�TUX�iX]T�Z_�TUX��[WUSTXWT�]�lVZR̂XhcXv�SV_Z[̀\TSZV�\Vh�iX̂SX_v�\Vh�ZV�TUX�i\]S]�Z_�TUX��[WUSTXWT�]�̂S̀STXh�ZV�]STX�mS]ST]�\Vh�̂S̀STXh�SV]aXWTSZV]v�TUX�eZ[l�U\]�iXXV�WZ̀ âXTXh�\Vh�TU\T�TUX�XVTS[X�i\̂\VWX�_ZgVh�TZ�iX�hgX�TUX�YZVT[\WTZ[�\Vh�VZTXh�SV�TUX�_SV\̂�YX[TS_SW\TX�S]�hgX�\Vh�a\b\îXd�sUX��[WUSTXWT�]�_SV\̂�YX[TS_SW\TX�_Z[��\b̀ XVT�RŜ̂�WZV]TSTgTX�\�_g[TUX[�[Xa[X]XVT\TSZV�TU\T�WZVhSTSZV]�̂S]TXh�SV�kXWTSZV��d��d��\]�a[XWXhXVT�TZ�TUX�YZVT[\WTZ[�]�iXSVc�XVTST̂Xh�TZ�_SV\̂�a\b̀ XVT�U\mX�iXXV�_ĝ_Ŝ̂Xhd��ZRXmX[v�TUX�S]]g\VWX�Z_�\�_SV\̂�YX[TS_SW\TX�_Z[��\b̀ XVT�RŜ̂�VZT�iX�\�[Xa[X]XVT\TSZV�TU\T�TUX��[WUSTXWT�U\]�����̀\hX�\Vb�SV]aXWTSZV]�iXbZVh�TUX�̀ZVTÛb�SV]aXWTSZVv�����[XmSXRXh�WZV]T[gWTSZV�̀X\V]v�̀XTUZh]v�TXWUVSfgX]v�]XfgXVWX]�Z[�a[ZWXhg[X]v�����[XmSXRXh�WZaSX]�Z_�[XfgS]STSZV]�[XWXSmXh�_[Z̀ �kgiWZVT[\WTZ[]�\Vh�̀\TX[S\̂�]gaâSX[]�\Vh�ZTUX[�h\T\�[XfgX]TXh�ib�TUX�tRVX[�TZ�]gi]T\VTS\TX�TUX�YZVT[\WTZ[�]�[ScUT�TZ�a\b̀ XVTv�Z[�����̀\hX�X \̀SV\TSZV�TZ�\]WX[T\SV�UZR�Z[�_Z[�RU\T�ag[aZ]X�TUX�YZVT[\WTZ[�U\]�g]Xh�̀ZVXb�a[XmSZg]̂b�a\Sh�ZV�\WWZgVT�Z_�TUX�YZVT[\WT�kg̀ dn�op��p��¡XSTUX[�_SV\̂�a\b̀ XVT�VZ[�\Vb�[X̀\SVSVc�[XT\SVXh�aX[WXVT\cX�]U\̂̂�iXWZ̀ X�hgX�gVTŜ�TUX�YZVT[\WTZ[�]gì ST]�TZ�TUX��[WUSTXWT�����\V�\__Sh\mST�TU\T�a\b[Ẑ̂]v�iŜ̂]�_Z[�̀\TX[S\̂]�\Vh�XfgSà XVTv�\Vh�ZTUX[�SVhXiTXhVX]]�WZVVXWTXh�RSTU�TUX�eZ[l�_Z[�RUSWU�TUX�tRVX[�Z[�TUX�tRVX[�]�a[ZaX[Tb�̀ScUT�iX�[X]aZV]SîX�Z[�XVWg̀ iX[Xh��̂X]]�\̀ZgVT]�RSTUUX̂h�ib�tRVX[��U\mX�iXXV�a\Sh�Z[�ZTUX[RS]X�]\TS]_SXhv�����\�WX[TS_SW\TX�XmShXVWSVc�TU\T�SV]g[\VWX�[XfgS[Xh�ib�TUX�YZVT[\WT�jZWg̀ XVT]�TZ�[X̀\SV�SV�_Z[WX�\_TX[�_SV\̂�a\b̀ XVT�S]�Wg[[XVT̂b�SV�X__XWTv�����\�R[STTXV�]T\TX̀XVT�TU\T�TUX�YZVT[\WTZ[�lVZR]�Z_�VZ�[X\]ZV�TU\T�TUX�SV]g[\VWX�RŜ̂�VZT�iX�[XVXR\îX�TZ�WZmX[�TUX�aX[SZh�[XfgS[Xh�ib�TUX�YZVT[\WT�jZWg̀ XVT]v�����WZV]XVT�Z_�]g[XTbv�S_�\Vbv�TZ�_SV\̂�a\b̀ XVTv��¢��hZWg̀ XVT\TSZV�Z_�\Vb�]aXWS\̂�R\[[\VTSX]v�]gWU�\]�̀\Vg_\WTg[X[]��R\[[\VTSX]�Z[�]aXWS_SW�kgiWZVT[\WTZ[�R\[[\VTSX]v�\Vh��£��S_�[XfgS[Xh�ib�TUX�tRVX[v�ZTUX[�h\T\�X]T\îS]USVc�a\b̀ XVT�Z[�]\TS]_\WTSZV�Z_�ZîSc\TSZV]v�]gWU�\]�[XWXSaT]�\Vh�[X̂X\]X]�\Vh�R\SmX[]�Z_�̂SXV]v�Ŵ\S̀]v�]XWg[STb�SVTX[X]T]v�Z[�XVWg̀ i[\VWX]�\[S]SVc�ZgT�Z_�TUX�YZVT[\WTv�TZ�TUX�X TXVT�\Vh�SV�]gWU�_Z[̀�\]�̀\b�iX�hX]ScV\TXh�ib�TUX�tRVX[d��_�\�kgiWZVT[\WTZ[�[X_g]X]�TZ�_g[VS]U�\�[X̂X\]X�Z[�R\SmX[�[XfgS[Xh�ib�TUX�tRVX[v�TUX�YZVT[\WTZ[�̀\b�_g[VS]U�\�iZVh�]\TS]_\WTZ[b�TZ�TUX�tRVX[�TZ�SVhX̀VS_b�TUX�tRVX[�\c\SV]T�]gWU�̂SXVv�Ŵ\S̀v�]XWg[STb�SVTX[X]Tv�Z[�XVWg̀ i[\VWXd��_�\�̂SXVv�Ŵ\S̀v�]XWg[STb�SVTX[X]Tv�Z[�XVWg̀ i[\VWX�[X̀\SV]�gV]\TS]_SXh�\_TX[�a\b̀ XVT]�\[X�̀\hXv�TUX�YZVT[\WTZ[�]U\̂̂�[X_gVh�TZ�
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STUSVWXYZ[�W\]Ẑ[WU�_[�WSỲWV�̂a�ỲW\b�̂V�_[�cT[̂TW�âV�d̀ êW�cXYe�WSỲWV�̂a�ỲW\�\c[�_W�ZSc_ZWb�cTU�T̂Y�cYYVS_fYc_ZW�Ŷ�ỲW�acfZY�̂V�TWgZSgWTXW�̂a�ỲW�ĥTYVcXŶVi�j̀W�âVWĝSTg�̂_ZSgcYŜTe�̂a�ỲW�ĥTYVcXŶV�cVW�ST�cUUSYŜT�Ŷ�ỲW�ĥTYVcXŶVke�̂_ZSgcYŜTe�fTUWV�lWXYŜT�minoip�qrstsu�j̀W�ĥTYVcXŶV�ècZZ�UWeSgTcYW�c�VWe]̂TeS_ZW�\W\_WV�̂a�ỲW�ĥTYVcXŶVke�̂VgcTSvcYŜT�cY�ỲW�eSYW�d̀ êW�UfY[�ècZZ�_W�ỲW�]VWwWTYŜT�̂a�cXXSUWTYei�j̀Se�]WVêT�ècZZ�_W�ỲW�ĥTYVcXŶVke�ef]WVSTYWTUWTY�fTZWee�̂ỲWVdSeW�UWeSgTcYWU�_[�ỲW�ĥTYVcXŶV�ST�dVSYSTg�Ŷ�ỲW�xdTWV�cTU�yVX̀SYWXYip�qrstsz�j̀W�ĥTYVcXŶV�ècZZ�T̂Y�]WV\SY�cT[�]cVY�̂a�ỲW�X̂TeYVfXYŜT�̂V�eSYW�Ŷ�_W�ẐcUWU�ê�ce�Ŷ�XcfeW�Uc\cgW�̂V�XVWcYW�cT�fTecaW�X̂TUSYŜTip�qrsts{�|}~����������������������}�������������a�WSỲWV�]cVY[�efaaWVe�ST�fV[�̂V�Uc\cgW�Ŷ�]WVêT�̂V�]V̂]WVY[�_WXcfeW�̂a�cT�cXY�̂V�̂\SeeŜT�̂a�ỲW�̂ỲWV�]cVY[b�̂V�̂a�Ŷ̀WVe�âV�d̀ êW�cXYe�efX̀�]cVY[�Se�ZWgcZZ[�VWe]̂TeS_ZWb�T̂YSXW�̂a�ỲW�ST�fV[�̂V�Uc\cgWb�d̀WỲWV�̂V�T̂Y�STefVWUb�ècZZ�_W�gSwWT�Ŷ�ỲW�̂ỲWV�]cVY[�dSỲST�c�VWcêTc_ZW�YS\W�T̂Y�W�XWWUSTg��n�Uc[e�caYWV�USeX̂wWV[i�j̀W�T̂YSXW�ècZZ�]V̂wSUW�efaaSXSWTY�UWYcSZ�Ŷ�WTc_ZW�ỲW�̂ỲWV�]cVY[�Ŷ�STwWeYSgcYW�ỲW�\cYYWVip�qrs�����������������������}��������}���p�qrs�sq�j̀W�ĥTYVcXŶV�Se�VWe]̂TeS_ZW�âV�X̂\]ZScTXW�dSỲ�cT[�VW�fSVW\WTYe�STXZfUWU�ST�ỲW�ĥTYVcXY��̂Xf\WTYe�VWgcVUSTg�̀cvcVÛfe�\cYWVScZe�̂V�ef_eYcTXWei��a�ỲW�ĥTYVcXŶV�WTX̂fTYWVe�c�̀cvcVÛfe�\cYWVScZ�̂V�ef_eYcTXW�T̂Y�cUUVWeeWU�ST�ỲW�ĥTYVcXY��̂Xf\WTYe�cTU�Sa�VWcêTc_ZW�]VWXcfYŜTe�dSZZ�_W�STcUW�fcYW�Ŷ�]VWwWTY�âVWeWWc_ZW�_̂USZ[�ST�fV[�̂V�UWcỲ�Ŷ�]WVêTe�VWefZYSTg�aV̂\�c�\cYWVScZ�̂V�ef_eYcTXWb�STXZfUSTg�_fY�T̂Y�ZS\SYWU�Ŷ�\̂ ZUb�ce_WeŶe�̂V�]̂Z[X̀ẐVSTcYWU�_S]̀WT[Z���h��b�̂V�̂ỲWV�Ŷ�SX�̂V�̀cvcVÛfe�\cYWVScZe�WTX̂fTYWVWU�̂T�ỲW�eSYW�_[�ỲW�ĥTYVcXŶVb�ỲW�ĥTYVcXŶV�ècZZb�f]̂T�VWX̂gTSvSTg�ỲW�X̂TUSYŜTb�S\\WUScYWZ[�eŶ]�  V̂¡�ST�ỲW�caaWXYWU�cVWc�cTU�T̂YSa[�ỲW�xdTWV�cTU�yVX̀SYWXY�̂a�ỲW�X̂TUSYŜTip�qrs�st�¢]̂T�VWXWS]Y�̂a�ỲW�ĥTYVcXŶVke�T̂YSXWb�ỲW�xdTWV�ècZZ�̂_YcST�ỲW�eWVwSXWe�̂a�c�ZSXWTeWU�Zc_̂VcŶV[�Ŷ�wWVSa[�ỲW�]VWeWTXW�̂V�c_eWTXW�̂a�ỲW�\cYWVScZ�̂V�ef_eYcTXW�VW]̂VYWU�_[�ỲW�ĥTYVcXŶV�cTUb�ST�ỲW�WwWTY�efX̀�\cYWVScZ�̂V�ef_eYcTXW�Se�âfTU�Ŷ�_W�]VWeWTYb�Ŷ�XcfeW�SY�Ŷ�_W�VWTUWVWU�̀cV\ZWeei�¢TZWee�̂ỲWVdSeW�VW�fSVWU�_[�ỲW�ĥTYVcXY��̂Xf\WTYeb�ỲW�xdTWV�ècZZ�afVTSè�ST�dVSYSTg�Ŷ�ỲW�ĥTYVcXŶV�cTU�yVX̀SYWXY�ỲW�Tc\We�cTU��fcZSaSXcYŜTe�̂a�]WVêTe�V̂�WTYSYSWe�d̀ �̂cVW�Ŷ�]WVâV\�YWeYe�wWVSa[STg�ỲW�]VWeWTXW�̂V�c_eWTXW�̂a�ỲW�\cYWVScZ�̂V�ef_eYcTXW�̂V�d̀ �̂cVW�Ŷ�]WVâV\�ỲW�Yce¡�̂a�VW\̂ wcZ�̂V�ecaW�X̂TYcST\WTY�̂a�ỲW�\cYWVScZ�̂V�ef_eYcTXWi�j̀W�ĥTYVcXŶV�cTU�ỲW�yVX̀SYWXY�dSZZ�]V̂\]YZ[�VW]Z[�Ŷ�ỲW�xdTWV�ST�dVSYSTg�eYcYSTg�d̀WỲWV�̂V�T̂Y�WSỲWV�̀ce�VWcêTc_ZW�̂_�WXYŜT�Ŷ�ỲW�]WVêTe�̂V�WTYSYSWe�]V̂]̂eWU�_[�ỲW�xdTWVi��a�WSỲWV�ỲW�ĥTYVcXŶV�̂V�yVX̀SYWXY�̀ce�cT�̂_�WXYŜT�Ŷ�c�]WVêT�̂V�WTYSY[�]V̂]̂eWU�_[�ỲW�xdTWVb�ỲW�xdTWV�ècZZ�]V̂]̂eW�cT̂ỲWV�Ŷ�d̀ \̂�ỲW�ĥTYVcXŶV�cTU�ỲW�yVX̀SYWXY�̀cwW�T̂�VWcêTc_ZW�̂_�WXYŜTi�  ẀT�ỲW�\cYWVScZ�̂V�ef_eYcTXW�̀ce�_WWT�VWTUWVWU�̀cV\ZWeeb�  V̂¡�ST�ỲW�caaWXYWU�cVWc�ècZZ�VWef\W�f]̂T�dVSYYWT�cgVWW\WTY�̂a�ỲW�xdTWV�cTU�ĥTYVcXŶVi��[�h̀cTgW�xVUWVb�ỲW�ĥTYVcXY�jS\W�ècZZ�_W�W�YWTUWU�c]]V̂]VScYWZ[�cTU�ỲW�ĥTYVcXY�lf\�ècZZ�_W�STXVWceWU�_[�ỲW�c\̂ fTY�̂a�ỲW�ĥTYVcXŶVke�VWcêTc_ZW�cUUSYŜTcZ�X̂eYe�̂a�èfYÛdTb�UWZc[b�cTU�eYcVY£f]ip�qrs�s��ĵ�ỲW�afZZWeY�W�YWTY�]WV\SYYWU�_[�Zcdb�ỲW�xdTWV�ècZZ�STUW\TSa[�cTU�̀̂ZU�̀cV\ZWee�ỲW�ĥTYVcXŶVb�lf_X̂TYVcXŶVeb�yVX̀SYWXYb�yVX̀SYWXYke�X̂TefZYcTYeb�cTU�cgWTYe�cTU�W\]Ẑ[WWe�̂a�cT[�̂a�ỲW\�aV̂\�cTU�cgcSTeY�XZcS\eb�Uc\cgWeb�ẐeeWeb�cTU�W�]WTeWeb�STXZfUSTg�_fY�T̂Y�ZS\SYWU�Ŷ�cYŶVTW[ek�aWWeb�cVSeSTg�̂fY�̂a�̂V�VWefZYSTg�aV̂\�]WVâV\cTXW�̂a�ỲW�  V̂¡�ST�ỲW�caaWXYWU�cVWc�Sa�ST�acXY�ỲW�\cYWVScZ�̂V�ef_eYcTXW�]VWeWTYe�ỲW�VSe¡�̂a�_̂USZ[�ST�fV[�̂V�UWcỲ�ce�UWeXVS_WU�ST�lWXYŜT�n¤imin�cTU�̀ce�T̂Y�_WWT�VWTUWVWU�̀cV\ZWeeb�]V̂wSUWU�ỲcY�efX̀�XZcS\b�Uc\cgWb�Ẑeeb�̂V�W�]WTeW�Se�cYYVS_fYc_ZW�Ŷ�_̂USZ[�ST�fV[b�eSX¡TWeeb�USeWceW�̂V�UWcỲb�̂V�Ŷ�ST�fV[�Ŷ�̂V�UWeYVfXYŜT�̂a�YcTgS_ZW�]V̂]WVY[��̂ỲWV�ỲcT�ỲW�  V̂¡�SYeWZa�b�W�XW]Y�Ŷ�ỲW�W�YWTY�ỲcY�efX̀�Uc\cgWb�Ẑeeb�̂V�W�]WTeW�Se�UfW�Ŷ�ỲW�acfZY�̂V�TWgZSgWTXW�̂a�ỲW�]cVY[�eWW¡STg�STUW\TSY[ip�qrs�s¥�j̀W�xdTWV�ècZZ�T̂Y�_W�VWe]̂TeS_ZW�fTUWV�ỲSe�lWXYŜT�n¤im�âV�̀cvcVÛfe�\cYWVScZe�̂V�ef_eYcTXWe�ỲW�ĥTYVcXŶV�_VSTge�Ŷ�ỲW�eSYW�fTZWee�efX̀�\cYWVScZe�̂V�ef_eYcTXWe�cVW�VW�fSVWU�_[�ỲW�ĥTYVcXY��̂Xf\WTYei�j̀W�xdTWV�ècZZ�_W�VWe]̂TeS_ZW�âV�̀cvcVÛfe�\cYWVScZe�̂V�ef_eYcTXWe�VW�fSVWU�_[�ỲW�ĥTYVcXY��̂Xf\WTYeb�W�XW]Y�Ŷ�ỲW�W�YWTY�̂a�ỲW�ĥTYVcXŶVke�acfZY�̂V�TWgZSgWTXW�ST�ỲW�feW�cTU�̀cTUZSTg�̂a�efX̀�\cYWVScZe�̂V�ef_eYcTXWeip�qrs�s¦�j̀W�ĥTYVcXŶV�ècZZ�VWS\_fVeW�ỲW�xdTWV�âV�ỲW�X̂eY�cTU�W�]WTeW�ỲW�xdTWV�STXfVe��n��âV�VW\WUScYŜT�̂a�c̀vcVÛfe�\cYWVScZe�̂V�ef_eYcTXWe�ỲW�ĥTYVcXŶV�_VSTge�Ŷ�ỲW�eSYW�cTU�TWgZSgWTYZ[�̀cTUZWeb�̂V�����d̀WVW�ỲW�
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T�UVWXWY�Z[�\]̂�_̀a]b\̂a\�bc�\d�deĉ̀f̂�\̂c\cg�bhcîa\bdhcg�d̀�jiìdfjkc�̀̂lmb̀̂n�eo�\]̂�pdh\̀ja\�qdamr̂h\cg�\]̂�_̀a]b\̂a\�sbkk�nd�cd�ìdri\ko�jhng�s]̂`̂�ìja\bajek̂g�j\�\]̂�hd̀rjk�ikjâ�d[�\̂c\bhtuT�UVWXWv�ŵc\c�d̀�bhcîa\bdhc�adhnma\̂n�im̀cmjh\�\d�\]̂�pdh\̀ja\�qdamr̂h\c�c]jkk�ê�rjn̂�ìdri\ko�\d�jfdbn�mh̀̂ jcdhjek̂�n̂kjo�bh�\]̂�xd̀yuT�UVWY�z{|}~}�|�jor̂h\c�nm̂�jhn�mhijbn�mhn̂ �̀\]̂�pdh\̀ja\�qdamr̂h\c�c]jkk�êj̀�bh\̂̀ ĉ\�[̀dr�\]̂�nj\̂�ijor̂h\�bc�nm̂�j\�\]̂�̀j\̂�\]̂�ij̀\b̂c�jt̀̂ �̂midh�bh�s̀b\bht�d̀g�bh�\]̂�jeĉhâ�\]̂`̂d[g�j\�\]̂�k̂tjk�̀j\̂�ì̂ fjbkbht�[̀dr�\br̂�\d�\br̂�j\�\]̂�ikjâ�s]̂`̂�\]̂��̀d�̂a\�bc�kdaj\̂nu���z����UX�������z���z�������������z������������������T�UXWU��}~��{�|��{����|�}���{|~��|�~T�UXWUWU�w]̂�pdh\̀ja\d̀�rjo�\̂̀rbhj\̂�\]̂�pdh\̀ja\�b[�\]̂�xd̀y�bc�c\diîn�[d̀�j�î b̀dn�d[����adhĉam\bf̂�njoc�\]̀dmt]�hd�ja\�d̀�[jmk\�d[�\]̂�pdh\̀ja\d̀g�j��meadh\̀ja\d̀g�j��me�cmeadh\̀ja\d̀g�\]̂b̀�jt̂h\c�d̀�̂rikdô ĉg�d̀�jho�d\]̂ �̀î c̀dhc�d̀�̂h\b\b̂c�î [̀d̀rbht�id̀\bdhc�d[�\]̂�xd̀yg�[d̀�jho�d[�\]̂�[dkkdsbht�̀̂jcdhc�WU Zccmjhâ�d[�jh�d̀n̂ �̀d[�j�adm̀\�d̀�d\]̂ �̀imekba�jm\]d̀b\o�]jfbht��m̀bcnba\bdh�\]j\�̀̂lmb̀̂c�jkk�xd̀y�\d�ê�c\diîn�W� _h�ja\�d[�tdf̂ h̀r̂h\g�cma]�jc�j�n̂akj̀j\bdh�d[�hj\bdhjk�̂r̂ t̀̂haog�\]j\�̀̂lmb̀̂c�jkk�xd̀y�\d�ê�c\diîn�WV �̂ajmĉ�\]̂�_̀a]b\̂a\�]jc�hd\�bccm̂n�j�p̂ \̀b[baj\̂�[d̀��jor̂h\�jhn�]jc�hd\�hd\b[b̂n�\]̂�pdh\̀ja\d̀�d[�\]̂�`̂jcdh�[d̀�sb\]]dknbht�â \̀b[baj\bdh�jc�ìdfbn̂n�bh��̂a\bdh� u¡u¢g�d̀�êajmĉ�\]̂�£sĥ �̀]jc�hd\�rjn̂�ijor̂h\�dh�j�p̂ \̀b[baj\̂�[d̀��jor̂h\�sb\]bh�\]̂�\br̂�c\j\̂n�bh�\]̂�pdh\̀ja\�qdamr̂h\c��d̀WX w]̂�£sĥ �̀]jc�[jbk̂n�\d�[m̀hbc]�\d�\]̂�pdh\̀ja\d̀�̀̂jcdhjek̂�̂fbn̂hâ�jc�̀̂lmb̀̂n�eo��̂a\bdh�¤u¤uT�UXWUW��w]̂�pdh\̀ja\d̀�rjo�\̂̀rbhj\̂�\]̂�pdh\̀ja\�b[g�\]̀dmt]�hd�ja\�d̀�[jmk\�d[�\]̂�pdh\̀ja\d̀g�j��meadh\̀ja\d̀g�j��me�cmeadh\̀ja\d̀g�\]̂b̀�jt̂h\c�d̀�̂rikdô ĉg�d̀�jho�d\]̂ �̀î c̀dhc�d̀�̂h\b\b̂c�î [̀d̀rbht�id̀\bdhc�d[�\]̂�xd̀yg�`̂îj\̂n�cmcîhcbdhcg�n̂kjocg�d̀�bh\̂̀ m̀i\bdhc�d[�\]̂�̂h\b̀̂�xd̀y�eo�\]̂�£sĥ �̀jc�n̂càbên�bh��̂a\bdh�¢¡u�g�adhc\b\m\̂�bh�\]̂�jtt̀̂ tj\̂�rd̀̂ �\]jh�¢���î à̂h\�d[�\]̂�\d\jk�hmrê �̀d[�njoc�ca]̂nmk̂n�[d̀�adrik̂\bdhg�d̀�¢¤��njoc�bh�jho��¥¦�njo�î b̀dng�s]ba]̂f̂ �̀bc�k̂ccuT�UXWUWV�Z[�dĥ�d[�\]̂�̀̂jcdhc�n̂càbên�bh��̂a\bdh�¢¡u¢u¢�d̀�¢¡u¢u¤�̂§bc\cg�\]̂�pdh\̀ja\d̀�rjog�midh�ĉf̂h�njoc̈�hd\bâ�\d�\]̂�£sĥ �̀jhn�_̀a]b\̂a\g�\̂̀rbhj\̂�\]̂�pdh\̀ja\�jhn�̀̂adf̂ �̀[̀dr�\]̂�£sĥ �̀ijor̂h\�[d̀�xd̀y�̂§̂am\̂ng�jc�ŝkk�jc�`̂jcdhjek̂�df̂ ]̀̂jn�jhn�ìd[b\�dh�xd̀y�hd\�̂§̂am\̂ng�jhn�adc\c�bham̀̀ n̂�eo�̀̂jcdh�d[�cma]�\̂̀rbhj\bdhu�T�UXWUWX�Z[�\]̂�xd̀y�bc�c\diîn�[d̀�j�î b̀dn�d[�¥��adhĉam\bf̂�njoc�\]̀dmt]�hd�ja\�d̀�[jmk\�d[�\]̂�pdh\̀ja\d̀g�j��meadh\̀ja\d̀g�j��me�cmeadh\̀ja\d̀g�d̀�\]̂b̀�jt̂h\c�d̀�̂rikdô ĉ�d̀�jho�d\]̂ �̀î c̀dhc�d̀�̂h\b\b̂c�î [̀d̀rbht�id̀\bdhc�d[�\]̂�xd̀y�êajmĉ�\]̂�£sĥ �̀]jc�̀̂îj\̂nko�[jbk̂n�\d�[mk[bkk�\]̂�£sĥ`̈c�dekbtj\bdhc�mhn̂ �̀\]̂�pdh\̀ja\�qdamr̂h\c�sb\]�̀̂cîa\�\d�rj\\̂̀c�brid̀\jh\�\d�\]̂�ìdt̀̂ cc�d[�\]̂�xd̀yg�\]̂�pdh\̀ja\d̀�rjog�midh�ĉf̂h�jnnb\bdhjk�njoc̈�hd\bâ�\d�\]̂�£sĥ �̀jhn�\]̂�_̀a]b\̂a\g�\̂̀rbhj\̂�\]̂�pdh\̀ja\�jhn�̀̂adf̂ �̀[̀dr�\]̂�£sĥ �̀jc�ìdfbn̂n�bh��̂a\bdh�¢¡u¢u�uT�UXW���}~��{�|��{����|�}��©{}~�ª�~���«�}T�UXW�WU�w]̂�£sĥ �̀rjo�\̂̀rbhj\̂�\]̂�pdh\̀ja\�b[�\]̂�pdh\̀ja\d̀WU `̂îj\̂nko�̀̂[mĉc�d̀�[jbkc�\d�cmiiko�̂hdmt]�ìdî k̀o�cybkk̂n�sd̀ŷ c̀�d̀�ìdî �̀rj\̂̀bjkc�W� [jbkc�\d�rjŷ�ijor̂h\�\d��meadh\̀ja\d̀c�d̀�cmiikb̂̀c�bh�jaad̀njhâ�sb\]�\]̂�̀̂cîa\bf̂�jt̀̂ r̂̂h\c�ê\ŝ ĥ�\]̂�pdh\̀ja\d̀�jhn�\]̂��meadh\̀ja\d̀c�d̀�cmiikb̂̀c�WV `̂îj\̂nko�nbc̀̂tj̀nc�jiikbajek̂�kjscg�c\j\m\̂cg�d̀nbhjhâcg�adn̂cg�̀mk̂c�jhn�̀̂tmkj\bdhcg�d̀�kjs[mk�d̀n̂ c̀�d[�j�imekba�jm\]d̀b\o��d̀WX d\]̂ s̀bĉ�bc�tmbk\o�d[�cmec\jh\bjk�è̂ ja]�d[�j�ìdfbcbdh�d[�\]̂�pdh\̀ja\�qdamr̂h\cuT�UXW�W��x]̂h�jho�d[�\]̂�̀̂jcdhc�n̂càbên�bh��̂a\bdh�¢¡u¤u¢�̂§bc\g�jhn�midh�â \̀b[baj\bdh�eo�\]̂�_̀a]b\̂a\�\]j\�cm[[bab̂h\�ajmĉ�̂§bc\c�\d��mc\b[o�cma]�ja\bdhg�\]̂�£sĥ �̀rjog�sb\]dm\�ì̂ �mnbâ�\d�jho�d\]̂ �̀̀bt]\c�d̀�̀̂r̂nb̂c�d[�\]̂�£sĥ �̀jhn�j[\̂̀�tbfbht�\]̂�pdh\̀ja\d̀�jhn�\]̂�pdh\̀ja\d̀̈c�cm̀̂ \og�b[�jhog�ĉf̂h�njoc̈�hd\bâg�\̂̀rbhj\̂�̂rikdor̂h\�d[�\]̂�pdh\̀ja\d̀�jhn�rjog�cme�̂a\�\d�jho�ìbd̀�̀bt]\c�d[�\]̂�cm̀̂ \o�WU ¬§akmn̂�\]̂�pdh\̀ja\d̀�[̀dr�\]̂�cb\̂�jhn�\jŷ�idcĉccbdh�d[�jkk�rj\̂̀bjkcg�̂lmbir̂h\g�\ddkcg�jhn�adhc\̀ma\bdh�̂lmbir̂h\�jhn�rja]bĥ ò�\]̂`̂dh�dsĥn�eo�\]̂�pdh\̀ja\d̀�W� _aâi\�jccbthr̂h\�d[�cmeadh\̀ja\c�im̀cmjh\�\d��̂a\bdh�¦u¡��jhn
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TU VWXWYZ�[Z\�] _̂̀�ab�cZd[\e\_�_\dŶXdaf\�g\[Ẑh�[Z\�icX\_�gdb�h\\g�\jk\hW\X[l�mk̂X�c_W[[\X�_\no\Y[�p̂�[Z\�q̂X[_dr[̂_s�[Z\�icX\_�YZdff�po_XWYZ�[̂�[Z\�q̂X[_dr[̂_�d�h\[dWf\h�drr̂oX[WXt�̂p�[Z\�r̂Y[Y�WXro__\h�ab�[Z\�icX\_�WX�pWXWYZWXt�[Z\�] _̂̀lu�vwTxTU�]Z\X�[Z\�icX\_�[\_gWXd[\Y�[Z\�q̂X[_dr[�p̂_�̂X\�̂p�[Z\�_\dŶXY�Y[d[\h�WX�y\r[ŴX�z{l|lzs�[Z\�q̂X[_dr[̂_�YZdff�X̂[�a\�\X[W[f\h�[̂�_\r\We\�po_[Z\_�kdbg\X[�oX[Wf�[Z\�] _̂̀�WY�pWXWYZ\hlu�vwTxTw�}p�[Z\�oXkdWh�adfdXr\�̂p�[Z\�q̂X[_dr[�yog�\jr\\hY�r̂Y[Y�̂p�pWXWYZWXt�[Z\�] _̂̀s�WXrfohWXt�r̂gk\XYd[ŴX�p̂_�[Z\�~_rZW[\r[�Y�Y\_eWr\Y�dXh�\jk\XY\Y�gdh\�X\r\YYd_b�[Z\_\abs�dXh�̂[Z\_�hdgdt\Y�WXro__\h�ab�[Z\�icX\_�dXh�X̂[�\jk_\YYfb�cdWe\hs�YorZ�\jr\YY�YZdff�a\�kdWh�[̂�[Z\�q̂X[_dr[̂_l�}p�YorZ�r̂Y[Y�dXh�hdgdt\Y�\jr\\h�[Z\�oXkdWh�adfdXr\s�[Z\�q̂X[_dr[̂_�YZdff�kdb�[Z\�hWpp\_\Xr\�[̂�[Z\�icX\_l��Z\�dĝ oX[�[̂�a\�kdWh�[̂�[Z\�q̂X[_dr[̂_�̂_�icX\_s�dY�[Z\�rdY\�gdb�a\s�YZdff�a\�r\_[WpW\h�ab�[Z\�}XW[Wdf��\rWYŴX��d̀\_s�ok̂X�dkkfWrd[ŴXs�dXh�[ZWY�̂afWtd[ŴX�p̂_�kdbg\X[�YZdff�Yo_eWe\�[\_gWXd[ŴX�̂p�[Z\�q̂X[_dr[lu�vwTU����������������������������������������u�vwTUTv��Z\�icX\_�gdbs�cW[Ẑo[�rdoY\s�̂_h\_�[Z\�q̂X[_dr[̂_�WX�c_W[WXt�[̂�YoYk\Xhs�h\fdb�̂_�WX[\__ok[�[Z\�] _̂̀s�WX�cẐf\�̂_�WX�kd_[�p̂_�YorZ�k\_Ŵh�̂p�[Wg\�dY�[Z\�icX\_�gdb�h\[\_gWX\lu�vwTUTx��Z\�q̂X[_dr[�yog�dXh�q̂X[_dr[��Wg\�YZdff�a\�dh�oY[\h�p̂_�WXr_\dY\Y�WX�[Z\�r̂Y[�dXh�[Wg\�rdoY\h�ab�YoYk\XYŴXs�h\fdbs�̂_�WX[\__ok[ŴX�oXh\_�y\r[ŴX�z{l�lzl�~h�oY[g\X[�̂p�[Z\�q̂X[_dr[�yog�YZdff�WXrfoh\�k_̂pW[l��̂�dh�oY[g\X[�YZdff�a\�gdh\�[̂�[Z\�\j[\X[Tv [Zd[�k\_p̂_gdXr\�WYs�cdYs�̂_�ĉofh�Zde\�a\\Xs�Ŷ�YoYk\Xh\hs�h\fdb\hs�̂_�WX[\__ok[\hs�ab�dX̂[Z\_�rdoY\�p̂_�cZWrZ�[Z\�q̂X[_dr[̂_�WY�_\Yk̂XYWaf\��̂_Tx [Zd[�dX�\noW[daf\�dh�oY[g\X[�WY�gdh\�̂_�h\XW\h�oXh\_�dX̂[Z\_�k_̂eWYŴX�̂p�[Z\�q̂X[_dr[lu�vwTw�����������������������������������������u�vwTwTv��Z\�icX\_�gdbs�d[�dXb�[Wg\s�[\_gWXd[\�[Z\�q̂X[_dr[�p̂_�[Z\�icX\_�Y�r̂Xe\XW\Xr\�dXh�cW[Ẑo[�rdoY\lu�vwTwTx�mk̂X�_\r\Wk[�̂p�X̂[Wr\�p_̂g�[Z\�icX\_�̂p�YorZ�[\_gWXd[ŴX�p̂_�[Z\�icX\_�Y�r̂Xe\XW\Xr\s�[Z\�q̂X[_dr[̂_�YZdffTv r\dY\�̂k\_d[ŴXY�dY�hW_\r[\h�ab�[Z\�icX\_�WX�[Z\�X̂[Wr\�Tx [d̀\�dr[ŴXY�X\r\YYd_bs�̂_�[Zd[�[Z\�icX\_�gdb�hW_\r[s�p̂_�[Z\�k_̂[\r[ŴX�dXh�k_\Y\_ed[ŴX�̂p�[Z\�] _̂̀��dXhTU \jr\k[�p̂_�] _̂̀�hW_\r[\h�[̂�a\�k\_p̂_g\h�k_Ŵ_�[̂�[Z\�\pp\r[We\�hd[\�̂p�[\_gWXd[ŴX�Y[d[\h�WX�[Z\�X̂[Wr\s�[\_gWXd[\�dff�\jWY[WXt�Yoar̂X[_dr[Y�dXh�ko_rZdY\�̂_h\_Y�dXh�\X[\_�WX[̂�X̂�po_[Z\_�Yoar̂X[_dr[Y�dXh�ko_rZdY\�̂_h\_Ylu�vwTwTU�}X�rdY\�̂p�YorZ�[\_gWXd[ŴX�p̂_�[Z\�icX\_�Y�r̂Xe\XW\Xr\s�[Z\�icX\_�YZdff�kdb�[Z\�q̂X[_dr[̂_�p̂_�] _̂̀�k_̂k\_fb�\j\ro[\h��r̂Y[Y�WXro__\h�ab�_\dŶX�̂p�[Z\�[\_gWXd[ŴXs�WXrfohWXt�r̂Y[Y�d[[_Wao[daf\�[̂�[\_gWXd[ŴX�̂p�yoar̂X[_dr[Y��dXh�[Z\�[\_gWXd[ŴX�p\\s�Wp�dXbs�Y\[�p̂_[Z�WX�[Z\�~t_\\g\X[l����� ¡�v¢���� ��£���¤¥�¥��¦§�¡�u�v¢Tv��̈�����u�v¢TvTv�¥���������~�qfdWg�WY�d�h\gdXh�̂_�dYY\_[ŴX�ab�̂X\�̂p�[Z\�kd_[W\Y�Y\\̀WXts�dY�d�gd[[\_�̂p�_WtZ[s�kdbg\X[�̂p�ĝ X\bs�d�rZdXt\�WX�[Z\�q̂X[_dr[��Wg\s�̂_�̂[Z\_�_\fW\p�cW[Z�_\Yk\r[�[̂�[Z\�[\_gY�̂p�[Z\�q̂X[_dr[l��Z\�[\_g�©qfdWg©�dfŶ�WXrfoh\Y�̂[Z\_�hWYko[\Y�dXh�gd[[\_Y�WX�no\Y[ŴX�a\[c\\X�[Z\�icX\_�dXh�q̂X[_dr[̂_�d_WYWXt�̂o[�̂p�̂_�_\fd[WXt�[̂�[Z\�q̂X[_dr[l��Z\�_\Yk̂XYWaWfW[b�[̂�YoaY[dX[Wd[\�qfdWgY�YZdff�_\Y[�cW[Z�[Z\�kd_[b�gd̀WXt�[Z\�qfdWgl��ZWY�y\r[ŴX�zªlzlz�ĥ\Y�X̂[�_\noW_\�[Z\�icX\_�[̂�pWf\�d�qfdWg�WX�̂_h\_�[̂�Wgk̂Y\�fWnoWhd[\h�hdgdt\Y�WX�drr̂_hdXr\�cW[Z�[Z\�q̂X[_dr[��̂rog\X[Ylu�v¢TvTx������ ����������̈�����Z\�icX\_�dXh�q̂X[_dr[̂_�YZdff�r̂gg\Xr\�dff�qfdWgY�dXh�rdoY\Y�̂p�dr[ŴX�dtdWXY[�[Z\�̂[Z\_�dXh�d_WYWXt�̂o[�̂p�̂_�_\fd[\h�[̂�[Z\�q̂X[_dr[s�cZ\[Z\_�WX�r̂X[_dr[s�[̂_[s�a_\drZ�̂p�cd__dX[b�̂_�̂[Z\_cWY\s�WX�drr̂_hdXr\�cW[Z�[Z\�_\noW_\g\X[Y�p̂�[Z\�aWXhWXt�hWYko[\�_\Ŷfo[ŴX�g\[Ẑh�Y\f\r[\h�WX�[Z\�~t_\\g\X[�dXh�cW[ZWX�[Z\�k\_Ŵh�Yk\rWpW\h�ab�dkkfWrdaf\�fdcs�ao[�WX�dXb�rdY\�X̂[�ĝ _\�[ZdX�z«�b\d_Y�dp[\_�[Z\�hd[\�̂p�yoaY[dX[Wdf�q̂gkf\[ŴX�̂p�[Z\�] _̂̀l��Z\�icX\_�dXh�q̂X[_dr[̂_�cdWe\�dff�qfdWgY�dXh�rdoY\Y�̂p�dr[ŴX�X̂[�r̂gg\Xr\h�WX�drr̂_hdXr\�cW[Z�[ZWY�y\r[ŴX�zªlzl|l
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T�UVWUWX�YZ[\]̂�Z_�̀ab\cdT�UVWUWXWU�efghij�kl�mhnomp�nom�qrsmp�tp�etsnpguntpv�rompm�nom�utswhnhts�xhyhsx�phjm�nt�nom�efghi�hj�zhpjn�whjutympmw�{phtp�nt�m|{hpgnhts�tz�nom�{mphtw�ztp�utppmunhts�tz�nom�}tp~�jmn�ztpno�hs��munhts�������v�jogff�km�hshnhgnmw�kl�stnhum�nt�nom�tnomp�{gpnl�gsw�nt�nom��shnhgf��muhjhts��g~mp�rhno�g�ut{l�jmsn�nt�nom��puohnmunv�hz�nom��puohnmun�hj�stn�jmpyhsx�gj�nom��shnhgf��muhjhts��g~mp��efghij�kl�mhnomp�{gpnl��swmp�nohj��munhts����������jogff�km�hshnhgnmw�rhnohs����wglj�gznmp�tuu�ppmsum�tz�nom�mymsn�xhyhsx�phjm�nt�j�uo�efghi�tp�rhnohs����wglj�gznmp�nom�ufghigsn�zhpjn�pmutxsh�mj�nom�utswhnhts�xhyhsx�phjm�nt�nom�efghiv�rohuomymp�hj�fgnmp�T�UVWUWXW��efghij�kl�mhnomp�nom�qrsmp�tp�etsnpguntpv�rompm�nom�utswhnhts�xhyhsx�phjm�nt�nom�efghi�hj�zhpjn�whjutympmw�gznmp�m|{hpgnhts�tz�nom�{mphtw�ztp�utppmunhts�tz�nom�}tp~�jmn�ztpno�hs��munhts�������v�jogff�km�hshnhgnmw�kl�stnhum�nt�nom�tnomp�{gpnl���s�j�uo�mymsnv�st�wmuhjhts�kl�nom��shnhgf��muhjhts��g~mp�hj�pm��hpmw�T�UVWUW��̀Z�[\��\���̀Z�[�b][��̂�_Z�cb�]̂T�UVWUW�WU��mswhsx�zhsgf�pmjtf�nhts�tz�g�efghiv�m|um{n�gj�tnomprhjm�gxpmmw�hs�rphnhsx�tp�gj�{ptyhwmw�hs��munhts�����gsw��pnhufm���v�nom�etsnpguntp�jogff�{ptummw�whfhxmsnfl�rhno�{mpztpigsum�tz�nom�etsnpgun�gsw�nom�qrsmp�jogff�utsnhs�m�nt�ig~m�{glimsnj�hs�guutpwgsum�rhno�nom�etsnpgun��tu�imsnj��T�UVWUW�W���om�etsnpgun���i�gsw�etsnpgun��him�jogff�km�gw��jnmw�hs�guutpwgsum�rhno�nom��shnhgf��muhjhts��g~mp�j�wmuhjhtsv�j�k�mun�nt�nom�phxon�tz�mhnomp�{gpnl�nt�{ptummw�hs�guutpwgsum�rhno�nohj��pnhufm������om��puohnmun�rhff�hjj�m�empnhzhugnmj�ztp��glimsn�hs�guutpwgsum�rhno�nom�wmuhjhts�tz�nom��shnhgf��muhjhts��g~mp�T�UVWUWV�̀ab\cd�_Z�����\[\Z�ba�̀Zd[�z�nom�etsnpguntp�rhjomj�nt�ig~m�g�efghi�ztp�gs�hsupmgjm�hs�nom�etsnpgun���iv�stnhum�gj�{ptyhwmw�hs��munhts��������jogff�km�xhyms�kmztpm�{ptummwhsx�nt�m|mu�nm�nom�{tpnhts�tz�nom�}tp~�nogn�hj�nom�j�k�mun�tz�nom�efghi���phtp�stnhum�hj�stn�pm��hpmw�ztp�efghij�pmfgnhsx�nt�gs�mimpxmsul�mswgsxmphsx�fhzm�tp�{pt{mpnl�gphjhsx��swmp��munhts������T�UVWUW��̀ab\cd�_Z�����\[\Z�ba��\ĉT�UVWUW�WU��z�nom�etsnpguntp�rhjomj�nt�ig~m�g�efghi�ztp�gs�hsupmgjm�hs�nom�etsnpgun��himv�stnhum�gj�{ptyhwmw�hs��munhts��������jogff�km�xhyms���om�etsnpguntp�j�efghi�jogff�hsuf�wm�gs�mjnhignm�tz�utjn�gsw�tz�{ptkgkfm�mzzmun�tz�wmfgl�ts�{ptxpmjj�tz�nom�}tp~���s�nom�ugjm�tz�g�utsnhs�hsx�wmfglv�tsfl�tsm�efghi�hj�smumjjgpl�T�UVWUW�W���z�gwympjm�rmgnomp�utswhnhtsj�gpm�nom�kgjhj�ztp�g�efghi�ztp�gwwhnhtsgf�nhimv�j�uo�efghi�jogff�km�wtu�imsnmw�kl�wgng�j�kjngsnhgnhsx�nogn�rmgnomp�utswhnhtsj�rmpm�gkstpigf�ztp�nom�{mphtw�tz�nhimv�ut�fw�stn�ogym�kmms�pmgjtsgkfl�gsnhuh{gnmwv�gsw�ogw�gs�gwympjm�mzzmun�ts�nom�juomw�fmw�utsjnp�unhts�T�UVWUW�� b\¡̂��Z_�̀ab\cd�_Z��̀Z�d̂¢�̂�[\ba�£bcb�̂d�om�etsnpguntp�gsw�qrsmp�rghym�efghij�gxghsjn�mguo�tnomp�ztp�utsjm��msnhgf�wgigxmj�gphjhsx�t�n�tz�tp�pmfgnhsx�nt�nohj�etsnpgun���ohj�i�n�gf�rghymp�hsuf�wmjWU wgigxmj�hsu�ppmw�kl�nom�qrsmp�ztp�pmsngf�m|{msjmjv�ztp�ftjjmj�tz��jmv�hsutimv�{ptzhnv�zhsgsuhsxv�k�jhsmjj�gsw�pm{�ngnhtsv�gsw�ztp�ftjj�tz�igsgxmimsn�tp�mi{ftlmm�{ptw�unhyhnl�tp�tz�nom�jmpyhumj�tz�j�uo�{mpjtsj¤�gswW� wgigxmj�hsu�ppmw�kl�nom�etsnpguntp�ztp�{phsuh{gf�tzzhum�m|{msjmj�hsuf�whsx�nom�uti{msjgnhts�tz�{mpjtssmf�jngnhtsmw�nompmv�ztp�ftjjmj�tz�zhsgsuhsxv�k�jhsmjj�gsw�pm{�ngnhtsv�gsw�ztp�ftjj�tz�{ptzhnv�m|um{n�gsnhuh{gnmw�{ptzhn�gphjhsx�whpmunfl�zpti�nom�}tp~��ohj�i�n�gf�rghymp�hj�g{{fhugkfmv�rhnot�n�fhihngnhtsv�nt�gff�utsjm��msnhgf�wgigxmj�w�m�nt�mhnomp�{gpnl�j�nmpihsgnhts�hs�guutpwgsum�rhno��pnhufm�����¥tnohsx�utsnghsmw�hs�nohj��munhts��������jogff�km�wmmimw�nt�{pmuf�wm�gjjmjjimsn�tz�fh��hwgnmw�wgigxmjv�roms�g{{fhugkfmv�hs�guutpwgsum�rhno�nom�pm��hpmimsnj�tz�nom�etsnpgun��tu�imsnj�T�UVW��¦�\[\ba�£̂]\d\Z�T�UVW�WU�efghijv�m|uf�whsx�notjm�rompm�nom�utswhnhts�xhyhsx�phjm�nt�nom�efghi�hj�zhpjn�whjutympmw�gznmp�m|{hpgnhts�tz�nom�{mphtw�ztp�utppmunhts�tz�nom�}tp~�jmn�ztpno�hs��munhts��������tp�gphjhsx��swmp��munhtsj�����v�����v�gsw�����v�jogff�km�pmzmppmw�nt�nom��shnhgf��muhjhts��g~mp�ztp�hshnhgf�wmuhjhts���om��puohnmun�rhff�jmpym�gj�nom��shnhgf��muhjhts��g~mpv��sfmjj�tnomprhjm�hswhugnmw�hs�nom��xpmmimsn��§|um{n�ztp�notjm�efghij�m|uf�wmw�kl�nohj��munhts�������v�gs�hshnhgf�wmuhjhts�jogff�km�pm��hpmw�gj�g�utswhnhts�{pmumwmsn�nt�imwhgnhts�tz�gsl�efghi���z�gs�hshnhgf�wmuhjhts�ogj�stn�kmms�pmswmpmw�rhnohs����wglj�gznmp�nom�efghi�ogj�kmms�pmzmppmw�nt�nom��shnhgf��muhjhts��g~mpv�nom�{gpnl�gjjmpnhsx�nom�efghi�igl�wmigsw�imwhgnhts�gsw�khswhsx�whj{�nm�pmjtf�nhts�rhnot�n�g�wmuhjhts�ogyhsx�kmms�pmswmpmw��̈sfmjj�nom��shnhgf��muhjhts��g~mp�
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STU�SVV�SWWXYZXU�[S\Z]X̂�S_\XX̀�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�g]VV�TdZ�UXY]UX�U]̂[hZX̂�iXZgXXT�ZaX�jdTZ\SYZd\�STU�[X\̂dT̂�d\�XTZ]Z]X̂�dZaX\�ZaST�ZaX�kgTX\lm�nopqpq�raX�bT]Z]SV�cXY]̂]dT�eSfX\�g]VV�\Xs]Xg�jVS]t̂�STU�g]Za]T�ZXT�USû�dW�ZaX�\XYX][Z�dW�S�jVS]t�ZSfX�dTX�d\�td\X�dW�ZaX�WdVVdg]T_�SYZ]dT̂v�wxy�\XzhX̂Z�SUU]Z]dTSV�̂h[[d\Z]T_�USZS�W\dt�ZaX�YVS]tSTZ�d\�S�\X̂[dT̂X�g]Za�̂h[[d\Z]T_�USZS�W\dt�ZaX�dZaX\�[S\Zù�w{y�\X|XYZ�ZaX�jVS]t�]T�gadVX�d\�]T�[S\Z̀�w}y�S[[\dsX�ZaX�jVS]t̀�w~y�̂h__X̂Z�S�Ydt[\dt]̂X̀�d\�w�y�SUs]̂X�ZaX�[S\Z]X̂�ZaSZ�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�]̂�hTSiVX�Zd�\X̂dVsX�ZaX�jVS]t�]W�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�VSYf̂�ĥWW]Y]XTZ�]TWd\tSZ]dT�Zd�XsSVhSZX�ZaX�tX\]Ẑ�dW�ZaX�jVS]t�d\�]W�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�YdTYVhUX̂�ZaSZ̀�]T�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�̂�̂dVX�U]̂Y\XZ]dT̀�]Z�gdhVU�iX�]TS[[\d[\]SZX�Wd\�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�Zd�\X̂dVsX�ZaX�jVS]tlm�nopqp��bT�XsSVhSZ]T_�jVS]t̂ �̀ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�tSù�ihZ�̂aSVV�TdZ�iX�diV]_SZXU�Zd̀�YdT̂hVZ�g]Za�d\�̂XXf�]TWd\tSZ]dT�W\dt�X]ZaX\�[S\Zu�d\�W\dt�[X\̂dT̂�g]Za�̂[XY]SV�fTdgVXU_X�d\�X�[X\Z]̂X�gad�tSu�Ŝ̂ ]̂Z�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�]T�\XTUX\]T_�S�UXY]̂]dTl�raX�bT]Z]SV�cXY]̂]dT�eSfX\�tSu�\XzhX̂Z�ZaX�kgTX\�Zd�ShZad\]�X�\XZXTZ]dT�dW�̂hYa�[X\̂dT̂�SZ�ZaX�kgTX\�̂�X�[XT̂Xlm�nopqp��bW�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�\XzhX̂Ẑ�S�[S\Zu�Zd�[\ds]UX�S�\X̂[dT̂X�Zd�S�jVS]t�d\�Zd�Wh\T]̂a�SUU]Z]dTSV�ĥ[[d\Z]T_�USZS̀�̂hYa�[S\Zu�̂aSVV�\X̂[dTÙ�g]Za]T�ZXT�USû�SWZX\�\XYX][Z�dW�ZaX�\XzhX̂Z̀�STU�̂aSVV�X]ZaX\�wxy�[\ds]UX�S�\X̂[dT̂X�dT�ZaX�\XzhX̂ZXU�̂h[[d\Z]T_�USZS̀�w{y�SUs]̂X�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�gaXT�ZaX�\X̂[dT̂X�d\�̂h[[d\Z]T_�USZS�g]VV�iX�Wh\T]̂aXÙ�d\�w}y�SUs]̂X�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�ZaSZ�Td�̂h[[d\Z]T_�USZS�g]VV�iX�Wh\T]̂aXUl��[dT�\XYX][Z�dW�ZaX�\X̂[dT̂X�d\�̂h[[d\Z]T_�USZS̀�]W�STù�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�g]VV�X]ZaX\�\X|XYZ�d\�S[[\dsX�ZaX�jVS]t�]T�gadVX�d\�]T�[S\Zlm�nopqpo�raX�bT]Z]SV�cXY]̂]dT�eSfX\�g]VV�\XTUX\�ST�]T]Z]SV�UXY]̂]dT�S[[\ds]T_�d\�\X|XYZ]T_�ZaX�jVS]t̀�d\�]TU]YSZ]T_�ZaSZ�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\�]̂�hTSiVX�Zd�\X̂dVsX�ZaX�jVS]tl�ra]̂�]T]Z]SV�UXY]̂]dT�̂aSVV�wxy�iX�]T�g\]Z]T_��w{y�̂ZSZX�ZaX�\XŜdT̂�ZaX\XWd\��STU�w}y�TdZ]Wu�ZaX�[S\Z]X̂�STU�ZaX��\Ya]ZXYZ̀�]W�ZaX��\Ya]ZXYZ�]̂�TdZ�̂X\s]T_�Ŝ�ZaX�bT]Z]SV�cXY]̂]dT�eSfX\̀�dW�STu�YaST_X�]T�ZaX�jdTZ\SYZ��ht�d\�jdTZ\SYZ�r]tX�d\�idZal�raX�]T]Z]SV�UXY]̂]dT�̂aSVV�iX�W]TSV�STU�i]TU]T_�dT�ZaX�[S\Z]X̂�ihZ�̂hi|XYZ�Zd�tXU]SZ]dT�STÙ�]W�ZaX�[S\Z]X̂�WS]V�Zd�\X̂dVsX�ZaX]\�U]̂[hZX�Za\dh_a�tXU]SZ]dT̀�Zd�i]TU]T_�U]̂[hZX�\X̂dVhZ]dTlm�nopqp���]ZaX\�[S\Zu�tSu�W]VX�Wd\�tXU]SZ]dT�dW�ST�]T]Z]SV�UXY]̂]dT�SZ�STu�Z]tX̀�̂hi|XYZ�Zd�ZaX�ZX\t̂�dW��XYZ]dT�x�l{l�lxlm�nopqp�pn��]ZaX\�[S\Zu�tSù�g]Za]T�}��USû�W\dt�ZaX�USZX�dW�\XYX][Z�dW�ST�]T]Z]SV�UXY]̂]dT̀�UXtSTU�]T�g\]Z]T_�ZaSZ�ZaX�dZaX\�[S\Zu�W]VX�Wd\�tXU]SZ]dTl�bW�̂hYa�S�UXtSTU�]̂�tSUX�STU�ZaX�[S\Zu�\XYX]s]T_�ZaX�UXtSTU�WS]V̂�Zd�W]VX�Wd\�tXU]SZ]dT�g]Za]T�}��USû�SWZX\�\XYX][Z�ZaX\XdẀ�ZaXT�idZa�[S\Z]X̂�gS]sX�ZaX]\�\]_aẐ�Zd�tXU]SZX�d\�[h\̂hX�i]TU]T_�U]̂[hZX�\X̂dVhZ]dT�[\dYXXU]T_̂�g]Za�\X̂[XYZ�Zd�ZaX�]T]Z]SV�UXY]̂]dTlm�nopqp��bT�ZaX�XsXTZ�dW�S�jVS]t�S_S]T̂Z�ZaX�jdTZ\SYZd\̀�ZaX�kgTX\�tSù�ihZ�]̂�TdZ�diV]_SZXU�Zd̀�TdZ]Wu�ZaX�̂h\XZù�]W�STù�dW�ZaX�TSZh\X�STU�StdhTZ�dW�ZaX�jVS]tl�bW�ZaX�jVS]t�\XVSZX̂�Zd�S�[d̂ ]̂i]V]Zu�dW�S�jdTZ\SYZd\�̂�UXWShVZ̀�ZaX�kgTX\�tSù�ihZ�]̂�TdZ�diV]_SZXU�Zd̀�TdZ]Wu�ZaX�̂h\XZu�STU�\XzhX̂Z�ZaX�̂h\XZu�̂�Ŝ̂ ]̂ZSTYX�]T�\X̂dVs]T_�ZaX�YdTZ\dsX\̂ulm�nopqp��bW�S�jVS]t�\XVSZX̂�Zd�d\�]̂�ZaX�̂hi|XYZ�dW�S�tXYaST]Y�̂�V]XT̀�ZaX�[S\Zu�Ŝ̂X\Z]T_�̂hYa�jVS]t�tSu�[\dYXXU�]T�SYYd\USTYX�g]Za�S[[V]YSiVX�VSg�Zd�Ydt[Vu�g]Za�ZaX�V]XT�TdZ]YX�d\�W]V]T_�UXSUV]TX̂lm�nop�����������m�nop�pn�jVS]t̂ �̀U]̂[hZX̂̀�d\�dZaX\�tSZZX\̂�]T�YdTZ\dsX\̂u�S\]̂]T_�dhZ�dW�d\�\XVSZXU�Zd�ZaX�jdTZ\SYZ̀�X�YX[Z�Zad̂X�gS]sXU�Ŝ�[\ds]UXU�Wd\�]T��XYZ]dT̂��lx�l~̀��lx�l�̀�STU�x�lxl�̀�̂aSVV�iX�̂hi|XYZ�Zd�tXU]SZ]dT�Ŝ�S�YdTU]Z]dT�[\XYXUXTZ�Zd�i]TU]T_�U]̂[hZX�\X̂dVhZ]dTlm�nop�pq�raX�[S\Z]X̂�̂aSVV�XTUXSsd\�Zd�\X̂dVsX�ZaX]\�jVS]t̂�iu�tXU]SZ]dT�ga]Yà�hTVX̂̂�ZaX�[S\Z]X̂�thZhSVVu�S_\XX�dZaX\g]̂X̀�̂aSVV�iX�SUt]T]̂ZX\XU�iu�ZaX��tX\]YST��\i]Z\SZ]dT��̂ d̂Y]SZ]dT�]T�SYYd\USTYX�g]Za�]Ẑ�jdT̂Z\hYZ]dT�bTUĥZ\u�eXU]SZ]dT��\dYXUh\X̂�]T�XWWXYZ�dT�ZaX�USZX�dW�ZaX��_\XXtXTZl���\XzhX̂Z�Wd\�tXU]SZ]dT�̂aSVV�iX�tSUX�]T�g\]Z]T_̀�UXV]sX\XU�Zd�ZaX�dZaX\�[S\Zu�Zd�ZaX�jdTZ\SYZ̀�STU�W]VXU�g]Za�ZaX�[X\̂dT�d\�XTZ]Zu�SUt]T]̂ZX\]T_�ZaX�tXU]SZ]dTl�raX�\XzhX̂Z�tSu�iX�tSUX�YdTYh\\XTZVu�g]Za�ZaX�W]V]T_�dW�i]TU]T_�U]̂[hZX�\X̂dVhZ]dT�[\dYXXU]T_̂�ihZ̀�]T�̂hYa�XsXTZ̀�tXU]SZ]dT�̂aSVV�[\dYXXU�]T�SUsSTYX�dW�i]TU]T_�U]̂[hZX�\X̂dVhZ]dT�[\dYXXU]T_̂�̀ga]Ya�̂aSVV�iX�̂ZSuXU�[XTU]T_�tXU]SZ]dT�Wd\�S�[X\]dU�dW����USû�W\dt�ZaX�USZX�dW�W]V]T_̀�hTVX̂̂ �̂ZSuXU�Wd\�S�VdT_X\�[X\]dU�iu�S_\XXtXTZ�dW�ZaX�[S\Z]X̂�d\�Ydh\Z�d\UX\l�bW�ST�S\i]Z\SZ]dT�]̂�̂ZSuXU�[h\̂hSTZ�Zd�Za]̂��XYZ]dT�x�l}l{̀�ZaX�[S\Z]X̂�tSu�TdTXZaXVX̂̂�[\dYXXU�Zd�ZaX�X̂VXYZ]dT�dW�ZaX�S\i]Z\SZd\ŵy�STU�S_\XX�h[dT�S�̂YaXUhVX�Wd\�VSZX\�[\dYXXU]T_̂l
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3849 / Marcus Garvey Harmony Redevelopment 00 73 00 - 1 SUPPLEMENTAL GENERAL
CONDITIONS

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 Oklahoma Housing Finance Agency (OHFA). 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, OHFA, 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 OHFA.

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 OHFA 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
OHFA, 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. Wage Rate:  Based on information received from the Oklahoma Housing Finance Agency
(OHFA), prevailing wages do not apply to this job and, therefore, are not included.

C. Housing and Urban Development (HUD) Section 3 Requirements:
1. Based on information received, Section 3 Requirements do not apply to this job and,

therefore, are not included.
D. 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.

E. 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.

F. 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.

G. The Environmental Site Assessment Report (Phase 1), which follows, is included for reference
by the Contractor and other interested parties. Neither the Owner, nor the Architect, will
assume any responsibility or liability for any information contained therein, or for assumptions
made from said information.

H. 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).

I. 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. 
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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
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. Cast Underlayment.
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. Finish Carpentry; trim profiles.
6. Thermal Protection.
7. Weather Barriers
8. Roofing Materials and accessories.
9. Siding and Soffit Materials.
10. Firestopping.
11. Joint Protection.
12. Wood Doors.
13. Windows.
14. Finish Hardware.
15. Gypsum Board.
16. Resilient Flooring and accessories.
17. Paints, Stains, and Coatings.
18. Signage.
19. Toilet and Bathroom Accessories.
20. Postal Specialties.
21. Closet and Storage Shelving.
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22. Residential Appliances.
23. Playground Equipment
24. Window Treatments.
25. Residential Cabinets and Countertops.
26. Plumbing Equipment, Fixtures, and accessories.
27. HVAC Systems and accessories.
28. Electrical Systems, equipment, and fixtures.
29. Life Safety Systems.

2.03 SELECTION AND REVIEW OF MATERIALS
A. Where materials or equipment require the review of the Architect and/or Historic Preservation

Consultant, secure such review before procurement.
B. Where colors or patterns require the approval of the Historic Preservation Consultant, 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.
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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.

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
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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.

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
A. Perform testing only as required by local authorities for compliance with the International

Energy Conservation Code (IECC- current edition).
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.
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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.

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
Standard Testing and Engineering, LLC

48 Pages Total
06/ 04/ 2021
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June 4, 2021 

Mike Little Construction 
1907 N Kickapoo Ave. 
Shawnee, OK 74804 

Attn:  Mr. Bill Thurman  
  Project Manager 

Re:  Subsurface Exploration 
Proposed Harmony Lofts 
1537 NE 24th St. 
Oklahoma City, OK 

Dear Mr. Thurman: 

Standard Testing & Engineering, LLC (Standard Testing) is pleased to present the report covering the subsurface 
exploration for the subject project. This study was authorized by the receipt of the signed "Agreement for Services" 
contract, dated April 23rd, 2021. 

Standard Testing conducted a geotechnical investigation at the site of the new Proposed Harmony Lofts project in 
Oklahoma City, OK. This report contains the detailed results of the geotechnical investigation, including foundation 
recommendations, pavement recommendations, and construction considerations. 

The subsurface soils consist of approximately 15 feet of clay with various amounts of sand and gravel, and sand 
with various amounts of clay overlying weathered shale and shale rock and exhibit low plastic to high plastic 
characteristics. The estimated potential vertical rise of the soil is 1.2 inches. 

Foundation recommendations include: (1) Shallow Footings or (2) Drilled Pier Foundation or (3) Ribbed Mat 
Foundation. 

We trust that the results and recommendations contained herein will permit adequate economical design and 
construction of the proposed structure. Unless you specify otherwise, we will keep samples obtained from these 
borings in our Oklahoma City laboratory for the next thirty (30) days. 

We appreciate the opportunity to assist on this project. Please call on us if we can be of further service. 

Respectfully submitted,  
STANDARD TESTING & ENGINEERING, LLC 

 

 

 

Guillermo Lopez  Roy Khalife, P.E. 
Geotechnical Consultant  Geotechnical Engineer 
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Section 1  

INTRODUCTION 

1.1 Authorization 

This report presents the results of a subsurface exploration performed by Standard Testing & 

Engineering, LLC (Standard Testing) in accordance with the proposal (P-2021-070R) prepared 

for Mr. Bill Thurman, dated April 22nd, 2021, and identified as Standard Testing project number 

2130-0271. This geotechnical study was authorized by the receipt of the signed "Agreement 

for Services" contract, dated April 23rd, 2021.  

1.2 Purpose and Scope 

A geotechnical investigation was performed for the purpose of (1) determining the subsurface 

conditions, (2) evaluating the bearing capacity and plasticity characteristics of the soils, and 

(3) making recommendations concerning the earthwork, pavement, and foundation systems 

for the facilities. 

Nine (9) exploratory borings (building borings (A1-A2, B1-B2, C1-C2), and pavement borings 

P-1 through P-3) were drilled to a depth ranging from 5 to 20 feet. The boring depths and types 

of testing were performed according to the scope of work proposed by Standard Testing and 

accepted by Mr. Michael Little, Owner of Mike Little Construction. Narrative descriptions of our 

findings and recommendations are contained in the body of this report. A site and boring 

location plan, the boring logs, the soil profile, and a summary sheet of laboratory test results 

are included in the Appendices of this report. 

1.3 Project Location and Description 

It is understood that the Harmony Lofts are proposed to be constructed at 1537 NE 24th St. in 

Oklahoma City, OK. Maximum column loads for the proposed facility are unknown while we 

are preparing this geotechnical report. The project consists of a new community building, new 

apartment buildings A, B, and C, and new parking areas. 

If the project is not as described or has changed, Standard Testing must be notified in order to 

reevaluate the recommendations for the project.  
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Section 2  

FIELD EXPLORATION 

2.1 Drilling Information 

The field exploration work was performed between the 3rd and 10th of May, 2021. Conditions 

at the site were investigated with nine (9) borings at the locations indicated on the site and 

boring location plan, included in Appendix "A." The boring surface elevations were measured 

with respect to a Temporary Benchmark (TBM) established at the F.F. of existing building. The 

Temporary Benchmark (TBM) location is also shown in the site and boring location plan in 

Appendix “A.” Boring surface elevations, rounded to the nearest foot, are reported on the 

individual boring logs, included in Appendix “A.”  

The benchmark has an assigned relative elevation of 100.0 feet. Building boring depths range 

from 15 to 20 feet within the facility’s footprint, and pavement boring depths were 5 feet within 

the pavement areas. For accurate sampling, cuttings were observed continuously during 

drilling with specific samples being taken at distinct lithologic changes. The equipment used, 

field tests performed, and soil samples taken are discussed below. 

2.2 Equipment Used 

Nine (9) borings were drilled with a truck-mounted CME-55 rotary drilling unit equipped with 

3.25" I.D. X 7.25" O.D. hollow stem augers (HSA).  Standard penetration tests (SPT) used a 

1.375" ID split spoon sampler driven by an automatic hammer utilizing a 140 lb. weight falling 

30 inches. 

2.3 Testing and Sampling Performed 

Standard penetration tests were performed in order to estimate the shear strengths of the soils 

in their natural state. The test was conducted as specified by ASTM D1586, "Penetration Test 

and Split-Barrel Sampling of Soils." The in-situ bearing strength is related to the N-value from 

this test. "N" is the number of blows required to drive a split-spoon sampler twelve inches, after 

a 6-inch seating, into undisturbed soil. The soil samples recovered in the split-spoon barrel 

were removed from the sample tool in the field, visually classified, and labeled according to 

boring number and depth. Results of the standard penetration tests are denoted at their 

respective depths on the boring logs. 

Thin-walled tube samples were collected as specified by ASTM D1587, “Standard Practice for 

Thin-Walled Tube Sampling of Soils for Geotechnical Purposes.” 

Depths of individual split spoon (standard penetration tests), thin-walled tube, and grab 

samples are indicated on the boring logs included in Appendix "B." All samples were labeled 
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and sealed in water tight, protective containers and returned to the laboratory for further 

evaluation and testing. 

2.4 Subsurface Conditions 

The soils encountered consist of clay with various amounts of sand and gravel, and sand with 

various amounts of clay overlying weathered shale and shale rock. The cohesive soils were 

found to be soft to very stiff in consistency and the cohesionless soils were found to have 

medium dense relative density. Rock material (i.e., defined by standard penetration test 

refusal) was encountered in the indicated borings at the relative elevation shown in the 

following table:   

Table 1: Relative Elevation of Rock Material 

Boring No. 
Surface Elevation 

(feet) 
Rock Depth 

(feet) 
Rock Elevation 

(feet) 
Rock Material 

A-1 99.0 15.0 84.0 Shale 

A-2 99.0 15.0 84.0 Shale 

B-1 98.0 15.0 83.0 Shale 

B-2 95.0 15.0 80.0 Shale 

C-1 92.0 11.0 81.0 Shale 

C-2 90.0 10.0 80.0 Shale 

  

2.5 Groundwater 

During drilling and at completion of drilling operations, groundwater was encountered in the 

indicated borings at a depth shown in the elevation of groundwater table. Presence of water 

should be anticipated in any excavation. Water travelling through soil (subsurface water) is 

often unpredictable and may be present at shallow depths. Due to the seasonal changes in 

groundwater and the unpredictable nature of groundwater paths, groundwater levels will 

fluctuate. Therefore, it is necessary during construction to be observant for groundwater 

seepage in excavations in order to assess the situation and make necessary changes. We 

cannot assume responsibility for difficulties experienced during construction or for future 

operational problems due to elevation or volume of water encountered.   
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Table 2: Relative Elevation of Groundwater 

Boring 
No. 

Surface Elevation 
(feet) 

While Drilling –
Depth (feet) 

Elevation 
(feet) 

After Drilling –
Depth (feet) 

Elevation 
(feet) 

A-1 99.0 18.0 81.0 17.0 82.0 

A-2 99.0 5.0 94.0 Dry - 

B-1 98.0 4.0 94.0 15.0 83.0 

B-2 95.0 5.0 90.0 Dry - 

C-1 92.0 15.5 76.5 17.0 75.0 

C-2 90.0 13.5 76.5 17.5 72.5 
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Section 3  

LABORATORY TESTING 

Laboratory testing was performed in order to determine the plasticity characteristics of the 

subsurface materials as well as confirm the soil classifications. 

3.1 Tests Performed 

• Moisture content tests were performed on split spoon, thin-walled tube, and bag 

samples, in accordance with ASTM D2216, to determine the in-situ moisture conditions. 

• Density tests were performed on intact split spoon, and thin-walled tube samples in 

accordance with ASTM D7263 Method A. 

• Atterberg limits tests were performed on split spoon, thin-walled tube, and bag samples 

to determine the plasticity characteristics and swell potential of the soil. The tests were 

performed in accordance with ASTM D4318. 

• Sieve analyses were performed on split spoon, thin-walled tube, and bag samples, in 

accordance with ASTM D2487, for aid in soil classification. These soils were classified 

according to the Unified Soil Classification System (USCS) and the American Association of 

State Highway and Transportation Officials (AASHTO) soil classification system.  

• Unconfined compressive strength tests were conducted on thin-walled tube soil samples 

in accordance with ASTM D2166. The unconfined compressive strength as determined by this 

test, along with the results of the standard penetration test, is used to estimate the in-situ shear 

strength of the various soils encountered. The graphs in Appendix “D” depict the behavior of 

the tested soil under compression without confinement. The unconfined compressive strengths 

of the soils samples are presented on the boring logs and in the “Summary of Laboratory Test 

Results” table in Appendix “D.” 

3.2 Laboratory Summary 

General descriptions of the encountered soils together with visual and laboratory 

classifications and numerical values of the test results are on the boring logs and soil profile 

included in Appendix "B." A "Summary of Test Results" is included in Appendix "D." 
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Section 4  

ENGINEERING EVALUATION AND RECOMMENDATIONS 

4.1 Existing Site Conditions 

 

Figure 1: Google Earth Aerial View, Sept. 2020 

Based on aerial imagery available from Google Earth®, it appears that the project site was 

covered with trees, vegetation and existing buildings prior and during September of 2020. It is 

our understanding that certain existing buildings and pavement will be demolished and 

removed from the project area prior to construction. We are not aware if fill material was 

imported to the site and we were not provided compaction documentation of such fill.  

If fill or debris (concrete footing, abandoned utilities, etc.,) are encountered during construction, 

fill materials and any debris should be removed and replaced with inert fill as described in the 

Earthwork Recommendations section of this report. A representative of Standard Testing 

should observe the exposed grade in these areas following overexcavation and prior to 

placement of new fill when applicable. 

4.2 Soil Conditions 

A geotechnical concern at this site is the presence of expansive soils. The soils encountered 

in this investigation consist of clay with various amounts of sand and gravel, and sand with 

various amounts of clay overlying weathered shale and shale rock. The cohesive soils were 

found to be soft to very stiff in consistency and the cohesionless soils were found to have 

      Project Area 
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medium dense relative density. These near surface soils exhibit low plastic to high plastic 

characteristics. Rock material (i.e., defined by standard penetration test refusal) was 

encountered in all building borings. The plasticity characteristics of the soils encountered 

indicate that these soils are active for consideration of soil expansion on foundation design. 

The plasticity index (PI) of a soil indicates a soil’s potential to shrink or swell with changes in 

its moisture content. The near-surface soils at this site generally display high plasticity 

characteristics and were found in a slightly moist to very moist condition. Atterberg limits test 

results indicate that on-site plastic soils have PI’s up to 32. These soils should be considered 

active and should be expected to undergo significant volume change upon moisture variation. 

These soils are expected to undergo expansion upon moisture increase and, conversely, 

contraction upon moisture decrease. Oklahoma is well known for its heaving clays and the 

foundation problems associated with soil expansion and uplift pressures. These soil 

characteristics accompanied with the seasonal variability in soil moisture content caused by 

the regional climatic conditions often result in foundation and structural damage. Accordingly, 

the swelling characteristic of the soil is a primary concern and the Potential Vertical Rise (PVR) 

becomes an important factor in the foundation design of the proposed facility. 

The maximum PVR value computed for this site is 1.2 inches. The procedure used to predict 

the PVR was developed by Standard Testing based on AASHTO test method T258 and 

modified to incorporate our experience with actual Oklahoma soils. The displacement 

associated with the PVR is a relatively long-term effect, associated with significant moisture 

changes in the soil, and applies to free surface conditions. A maximum PVR of 0.75 inch or 

less is generally considered tolerable for most structures. These soils should be removed from 

underneath the slabs and replaced with inert fill as specified in the Earthwork 

Recommendations Section of this report. 

4.3  Seismic Site Class 

Based on the results of our investigation, this site is classified as Seismic Site Class C. This 

recommendation is based on the criteria given in Table 20.3-1 of the ASCE 7-16, entitled "Site 

Class Definitions." According to ASCE 7-16, if the subsurface data is not known for the full 

100-foot depth, then engineering judgment may be used to classify the site. Based on the 

shallow depth of rock at the site, and the assumption that rock continues in the subsurface 

past 100 feet in depth, the Seismic Site Class is assumed C. If any boring should indicate that 

rock material is not present beneath the depth, then Seismic Site Class D should be used.  
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4.4 Laboratory Testing Results 

Unconfined Compressive Strength of Soil Test Results 

Unconfined compressive strength tests were conducted on thin-walled tube soil samples in 

accordance with ASTM D2166 testing method. The results are presented in the following table 

and are also presented in Appendix “D.”  

Table 3: Unconfined Compressive Strength Test Results 

Boring No. Depth (feet) 
Moisture 

Content (%) 
Dry Density 

(pcf) 
Max. Stress, 

qu (psf) 
Strain at Max. 

Stress (%) 

A-1 3.0-5.0 20.4 109.8 632 9.7 

A-2 3.0-5.0 22.0 104.3 1,749 11.3 

  

4.5 Earthwork Recommendations 

Building Pad Construction 

A critical geotechnical consideration at this site is the swelling soils. If slab-on-grade 

construction is to be used for the building floor at this site, construction of an inert fill building 

pad is advisable. The amount of ground surface movement that can be tolerated by the 

structure should be evaluated by the designer (a value of 0.75 inch or less may be used for 

most structures) and the corresponding amount of removal and replacement or over ground 

fill should be performed as indicated in the following options: 

Option 1: Cut and Fill 

• Remove the required amount of existing soil (see following table) and replace that soil with 

inert fill, meeting all requirements given herein,  

Table 4: Cut and Fill Building Pad Requirements 

Depth of Removal and Replacement Soil 
(feet)* 

Estimated Potential Vertical Rise (PVR) 
(inches) 

0.0 1.2 

2.0 0.8 

3.0 0.6 

  *Below existing site grade 

or 

Option 2: Fill Only 
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• Place the required amount or more of inert fill (see following table), meeting all requirements 

given herein, over the native soils. 

Table 5: Over Ground Inert Fill Building Pad Requirements 

Depth of Over Ground Inert Fill Building Pad 
(feet)** 

Estimated Potential Vertical Rise (PVR) 
(inches) 

0.0 1.2 

2.0 0.8 

3.0 0.6 

  **Above existing site grade 

Only low plasticity on-site soils or imported inert fill should be used for fill under structure. Inert 

fill should meet the following requirements: 

Inert Fill Requirements  

 Amount finer than 2-inch sieve  100% 

 Amount finer than No. 200 Sieve  12% minimum and, if PI ≤ 7, 60% maximum 

 Liquid Limit     35 maximum 

 Plasticity Index (PI)    5 to 15 

Subgrade Preparation 

The existing subgrade should be: 

• Stripped of topsoil, vegetation, pavement, fills and any other deleterious materials, 

• Over-excavated to the required depth to reduce PVR to a level appropriate for the 

structural system to be used referring to the cut and fill building pad requirements and 

overground inert fill building pad requirements tables and extended to at least five (5) 

feet beyond building footprint,  

• Proofrolled, including removing and replacing any soft material which exhibits permanent 

subgrade deformation exceeding 0.5 inch when traversed by a loaded truck with a rear 

axle load of approximately 16,000 lbs./axle, and 

• Tested for moisture and density and, if deficient, scarified to a depth of 8 inches, moisture 

conditioned and compacted to 95 percent or more of standard Proctor maximum dry 

density (ASTM D698). 

Removal of soft subgrade should not exceed a 3-foot depth below final top of subgrade 

elevation, nor extend below the static groundwater elevation. If such a depth is reached without 

encountering stable subgrade conditions, 12 inches of ODOT Type A aggregate base should 
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be placed in the bottom of the over-excavated area and suitable fill material placed and 

compacted to bring the subgrade to design elevation. 

Compaction Requirements 

All fill in the structural areas should be: 

• Compacted to at least 95 percent of standard Proctor maximum dry density (ASTM 

D698) at a moisture content within -2% to +2% of the optimum. 

• Compacted to at least 95 percent of modified Proctor maximum dry density (ASTM 

D1557) at a moisture content near optimum for ODOT Type A aggregate base. 

• Placed in lifts not to exceed eight (8) inches in compacted thickness. 

• Tested for field density for each lift of fill at frequencies of every 1,500 sq. ft. in areas 

under structure and 2,500 sq. ft. in areas under pavement. For utility trenches, test field 

density at frequencies of 100 linear foot of trench and at frequencies of 50 linear foot of 

any utility underneath pavement or other structure. 

Moisture should be maintained up until the placement of concrete in structural areas to prevent 

shrinkage (and subsequent post-construction swell) of the soil.  

Drainage  

The ground immediately adjacent to the foundation shall be sloped away from the building at 

a slope of not less than six (6) inches vertical fall in the first ten (10) feet measured 

perpendicular to the face of each wall. Trees and large bushes for landscaping should not be 

permitted within this 10-foot zone adjacent to the building. General site slopes, drainage 

swales, or storm drains shall be constructed to provide 1.0 percent slope, or more, along 

drainage paths which serve to discharge storm water from the site. If surface soil should be left 

exposed (e.g., flower beds) near the structure foundation, then it is suggested that efforts be 

taken to maintain such areas at a constant moisture in order to avoid swell/shrinkage of the 

soil that will affect the foundation system.  

4.6 Foundation Recommendations 

Considering the soils encountered and based on the test results of this exploration, the 

following foundation design parameters are recommended for the indicated foundation 

systems: 
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Footing Foundation System  

Shallow foundations (e.g. spot or continuous cast-in-place concrete footings) may be used to 

support the new structures at this site. Footings must be placed a minimum of 2.0 feet below 

finished grade to provide adequate protection from frost action Footings may be used with 

allowable net bearing capacity of up to 2,000 psf for square spot footings and 1,500 psf for 

continuous footings on native soils or compacted inert fills, respectively, and 3,000 psf on 2.0 

feet of properly compacted ODOT Type A as described in the Earthwork Recommendations 

Section of this report. Footings should have a width of at least 16 inches. The allowable net 

bearing capacity of shallow foundation should be reduced based on the footing size as shown 

in Figure 2. 

 

Figure 2: Allowable Bearing Capacity with Native/Inert Fill Soils and Footing Size  

Continuous footings and spot footings are expected to undergo no more than 1.0-inch 

settlement when designed for the recommended bearing pressure when constructed on 

existing soil or no more than 5 feet of properly compacted inert fill. Standard Testing shall be 
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provided with final grading plans and structural loads in order to re-evaluate our 

recommendations if deemed necessary.  

It is however imperative that all footings for each building are constructed on similar material 

to minimize the possibility of differential settlement.  

Subgrade Preparation within Footing Area 

Due to the presence of soft subgrade soils with low bearing capacities, encountered at the 

location of boring A-1, we recommend the following steps: 

• Bearing Capacity should be verified by performing a Dynamic Cone Penetrometer (DCP) 

test or a Static Cone Penetrometer (SCP) at the bottom of the footings where loose soils 

are encountered 

• If the above methods show the loose subgrade soils within the new footing area does not 

meet the specified bearing capacity, the loose subgrade soils should be over-excavated 

a minimum depth of 2 feet below bottom of new shallow footings; 

• The exposed excavated soils should be compacted by using Jumping Jack or equivalent 

equipment, 

• Either ODOT Type A aggregate base or inert fills or on-site low PI soils (PI between 5 

and 15) should then be placed over up to the bottom of new footings. 

 

Moisture should be maintained up prior to pouring concrete. 

Pier Foundation System  

Structures may be designed to be supported by drilled cast-in-place concrete piers founded 

3.0 feet or more below the depths indicated in the "Relative Elevation of Rock Material" table 

provided in Section 2.4 of this report. Using this type of foundation, each column is supported 

on a single drilled pier and the building walls are placed on grade beams supported by a series 

of piers. Loads applied to the piers are transmitted to the rock partially through skin friction 

along the sides of the pier and partially through end bearing pressure. 

All drilled piers should: 

• Extend at least 3.0 feet or at least one (1) pier diameter, whichever is deeper, beyond 

the elevation indicated in the "Elevation of Rock Material" table provided in Section 2.4 

of this report, 

• Have an aspect ratio (length/diameter) between three (3) and thirty (30), 

• Have a spacing between individual piers of three diameters or more (clear spacing), 
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• Be adequately reinforced with the reinforcement extending into the grade beams and/or 

pier caps, and 

• Have a diameter of at least 18 inches. 

Piers may be proportioned using an allowable net end bearing capacity of 11,000 psf and an 

allowable skin friction capacity of 800 psf for that portion of the pier in direct contact with the 

Shale rock. The allowable net bearing capacity and allowable skin friction capacity both include 

a factor of safety of 3.0. Uplift of the piers can be resisted by using the same skin friction values 

plus for the pier weight (i.e. 150 pcf x Pier Area x length of Pier). Maximum service load vertical 

displacement of piers designed in this manner is expected to be on the order of displacement 

of the pier base diameter.  

Drilled shafts may require casing or slurry-drilling methods. Concrete should be placed in pier 

holes as soon as practicable after completion of drilling to prevent weathering of the bearing 

stratum and relaxation of horizontal ground stresses. 

If groundwater is encountered during pier excavation and cannot be dewatered, concrete may 

be placed by tremie-pipe method so as to assure no contamination of the fresh concrete by 

groundwater or drilling fluids. A sufficient head of plastic concrete should be maintained within 

the casing at all times during its extraction in order to overcome the hydrostatic groundwater 

pressure outside the casing. 

Ribbed Mat Foundation System 

Considering the swelling soils encountered, the test results of this exploration and our 

understanding of the project, a post-tensioned ribbed mat would provide an appropriate 

foundation for this structure. 

Reinforced or post-tensioned ribbed mats provide a foundation system composite with the floor. 

The inherent rigidity of the ribbed mat allows it to span across differential movements of the 

subgrade. A reinforced or post-tensioned ribbed mat may be used over a uniformly prepared 

subgrade consisting of natural soils or fill as long as the appropriate differential movements of 

the subgrade are considered in the design of the mat for moment, shear, and differential 

deflection. The design methodology that we recommend is the procedure detailed in “Design 

of Post-Tensioned Slabs-on-Ground,” PTI DC10.1-08 third edition with 2008 supplement, by 

the Post-Tensioning Institute (PTI). 

If a uniform thickness, post-tensioned slab is desired in lieu of the ribbed mat, the 2008 edition 

of the “Design of Post-Tensioned Slabs-on-Ground” published by PTI includes design and 
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construction provisions for such foundation system. The PTI document requires that the 

foundation first be designed as a ribbed mat to satisfy moment, shear, stiffness, and differential 

deflection requirements given in the design procedure and then converted to an equivalent 

uniform thickness foundation using a conversion equation. The ribbed mat design must also 

satisfy the limitations on beam spacing, depth, and width listed in section 4.5.2 of the PTI 

document. The ribbed mat design may then be converted to an equivalent uniform thickness 

foundation by using a slab thickness which provides gross section stiffness equivalent to that 

of the ribbed mat design. This is accomplished by setting the gross moment of inertia of the 

uniform thickness slab about its centroid (i.e., one-twelfth the slab width times the cube of the 

slab thickness) equal to the gross moment of inertia of the ribbed mat about its centroid and 

solving for the slab thickness.  Additionally, uniform thickness foundations should be limited in 

thickness to not less than 7.5 inches unless a continuous rib conforming to the requirements in 

section 4.5.2.2 and 4.5.2.3 of the PTI document is provided at the entire perimeter of the 

foundation. 

A conventionally reinforced or post-tensioned ribbed mat may be used over a uniformly 

prepared subgrade. For this foundation alternative, the proofrolling and subgrade preparation 

recommendations given in the Earthwork Recommendations Section of this report must be 

followed to provide a uniform subgrade, but the removal and replacement of the subgrade soils 

currently on the site to reduce heave potential is not necessary. The inherent rigidity of the 

ribbed mat gives it the ability to distribute loads over a much wider area and mitigates the 

potential for excessive heave and/or settlement of the foundation. A ribbed mat may be 

designed using the following parameters: 

Table 6: Ribbed Mat Design Parameters 

Parameter Estimated Value 

Bearing Capacity (on ribs only) 
1,500 psf (native material) 

2,000 psf (compacted inert fill)*  

Modulus of Elasticity of Subgrade, Es 
150,000 psf (native material) 

300,000 psf (compacted inert fill)*  

Slab Subgrade Friction Coefficient, Ff 
0.75 (native material) 

1.0 (compacted inert fill)*  

Modulus of Subgrade Reaction, ks 
100 pci (native material) 

140 pci (compacted inert fill)*  

Moisture Variation Distance, ein 
8.5 ft. (center lift) 
4.4 ft. (edge lift) 

Differential Soil Movement, Ym 
1.06 in (center lift) 
1.57 in (edge lift) 

*Compacted inert fill extending at least 2 feet below bearing elevation   
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4.7 Concrete Slabs 

Concrete slabs-on-grade for floors should be constructed as follows: 

• The subgrade, inert fill, and/or soil building pad should be prepared as described in the 

Earthwork Recommendations section of this report. 

• Four (4) inches or more of granular base, meeting the following requirements, should 

be placed over the subgrade: 

  passing the 1.5 inches sieve……………………………………………………100 % 

  passing the #200 sieve…………………………………………………..15 % or less 

  plasticity index…………………………………………………………………6 or less 

• At the time of concrete placement, the granular base should be moist, but free of any 

standing water. 

• The concrete slab should be placed a minimum of four (4) inches thick in lightly loaded 

areas and up to six (6) inches thick in heavily loaded areas and should not be tied into 

the footings, stemwalls, or structural frame. If it is necessary to tie the concrete slab into 

the foundation walls, exterior walls, and/or pitwalls, the slab should be jointed no more 

than 10 to 15 feet from the point of the restraint (ACI 360R-10, Section 14.7). Other 

control joints should be provided, each way, at a spacing of 24 to 36 times the slab 

thickness but no more than 18 feet. Refer to ACI 360R-10, Section 6.1.3 and Figure 6.6 

for additional guidance on joint spacing. 

If floor coverings susceptible to moisture damage by moist floor conditions (capillary moisture) 

are to be used, a vapor retarder consisting of one or more polyethylene or polypropylene fabric 

reinforcement layers with one or more bonded polyethylene film layers, at least 10 mils in total 

thickness, should be placed below the slab. The vapor retarder should be lapped 6 inches and 

taped at joints and fitted around all service openings. Section 5.2.3.2 of ACI 302.1R-15 

provides the most current industry recommendations for use and placement of vapor retarders. 

Figure 5.2.3.2, in ACI 302.1R-15, provides guidance for determining whether to place the vapor 

retarder above or below the "granular material" below the slab. 

Concrete slabs can be designed using a modulus of subgrade reaction, ks, of 140 pci for 

compacted inert fill described in the Earthwork Recommendations Section of this report. 

4.8 Pavement Recommendations 

Subgrade Preparation 

Prior to the placement of fill or preparation of pavement subbase: 
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• The natural subgrade should be stripped of all topsoil, vegetation, fills and any other 

deleterious materials.  

• The parking and drive areas should then be graded and shaped to facilitate drainage, 

with a minimum slope of 1/8 inch per foot.  

• Next, the subgrade should be proofrolled, including removing and replacing any soft 

material which exhibits permanent subgrade deformation exceeding 0.5 inch when 

traversed by a loaded truck with a rear axle load of approximately 16,000 lbs./axle. 

Removal of soft subgrade should not exceed a 3-foot depth below final top of subgrade 

elevation, nor extend below the static groundwater elevation. If such a depth is reached 

without encountering stable subgrade conditions, 12 inches of ODOT Type A aggregate 

base should be placed in the bottom of the overexcavated area and suitable fill material 

placed and compacted to bring the subgrade to design elevation. 

• Once the subgrade has been satisfactorily proofrolled, the surface layer of the subgrade 

shall be scarified to a depth of 6 inches. 

Pavement Sections 

We estimate the CBR value of the near surface soils as 3.0 based on the borings. This would 

correspond to a modulus of subgrade reaction, ks, of 100 pci, and a resilient modulus, Mr, of 

3,000 psi.  

Pavement sections were evaluated based on the AASHTO 1993 guidelines with the following 

assumptions. If traffic loads are greater than used in the analysis, Standard Testing must be 

notified in order to reevaluate the recommendations. 

• Design Period = 20 years 

• Reliability Level = 85% (flexible and rigid) 

• Initial Serviceability Index = 4.5 (flexible and rigid) 

• Terminal Serviceability Index = 2.0 (flexible and rigid) 

• Combined Standard Error (S0) = 0.5 (flexible) and 0.4 (rigid) 

• Light duty (car parking) total design ESALs (W18) = 99,000 (flexible) and 150,000 (rigid) 

• Heavy duty (truck parking) total design ESALs (W18) = 348,000 (flexible) and 500,000 

(rigid) 

We recommend that the following pavement sections be used: 
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Table 7: Pavement Sections 

Pavement Type 
Light Duty 
(inches) 

Heavy Duty 
(inches) 

Flexible Pavement   

   Surface Course (S4) 2.0 2.0 

Intermediate Course (S3) - 2.5 

   Base Course (S3) 4.0 2.5 

Lime Stabilized Subgrade 8.0 8.0 

Rigid Pavement   

   Portland Cement Concrete 6.0 7.0 

Lime Stabilized Subgrade  8.0 8.0 

* A full mix design will be required to estimate the amount of Lime required in the treated subgrade mixture. 

All access lanes subject to delivery trucks, fuel trucks, refuse pickup trucks, or fire trucks should 

consist of a heavy-duty rigid section. 

Materials and Construction 

All materials and construction for base should be in accordance with the latest iteration of the 

Oklahoma Department of Transportation (ODOT), "Standard Specifications for Highway 

Construction," and the latest Special Provisions adopted by ODOT to supplement the Standard 

Specifications. ODOT Type "A" aggregate base should be compacted to not less than 95 

percent modified Proctor maximum dry density (ASTM D1557). Compacted/treated subgrade 

should be compacted to not less than 95% of the standard Proctor maximum dry density (ASTM 

D698) within -2 to +2 percentage points of the corresponding optimum moisture content. 

Compacted/treated subgrade should extend the full width of the pavement section (i.e., 

including curb and gutter).  

Concrete for paving should have a modulus of rupture, Mr, of at least 550 psi (compressive 

strength of approximately 3,500 psi or more), should be air entrained with 4 to 7 percent air, 

should have a cementitious materials content of at least 564 pcy, and should have a maximum 

water to cementitious materials ratio of 0.45. The concrete mix design submittal should 

adequately address the criteria of ACI 301, section 4, including documentation of strength test 

results. Control joints should be saw cut at least one-eighth (0.125) inch wide and one-quarter 

of pavement thickness deep as soon as possible after concrete reaches final set (i.e., 

approximately 8 to 12 hours after placing the concrete), cleaned by high pressure air jet, and 

sealed with a suitable pavement joint sealing material to prevent intrusion of surface water into 

the pavement base. Control joints should be spaced as indicated in the following table: 
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Table 8: Recommended Transverse Joint Spacings 

Concrete Thickness (inches) Maximum Joint Spacing (feet) 

6.0 15.0 

7.0 15.0 
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Section 5  

BASIS FOR RECOMMENDATIONS 

5.1 General Comments 

The recommendations and conclusions contained in this report are based on the borings drilled 

and tests performed. We would point out that there may be variations in material properties 

over the site and would caution that there may be unknown conditions in existence which differ 

seriously from those encountered by the test borings. Such conditions, if indeed they exist at 

all, cannot be, and have not been, accounted for in this report. Therefore, the descriptions, 

recommendations, and conclusions contained herein should be considered as generalized, 

applying only to the immediate vicinity of the borings. 

5.2 Limitations 

Since this report is being prepared in advance of much of the detailed design, the finalized soil 

and structure parameters (i.e., floor elevation, structural system and loading, vertical 

movement tolerance, etc.) may differ from the ones considered during the preparation of this 

report. If such a design variance is substantial, Standard Testing would request the opportunity 

to review the plans and specifications of the proposed facility for applicability to the soil 

conditions in this report, and assurance of consistency with its intent. 

It is recommended that Standard Testing be retained for testing and observation during 

earthwork and foundation construction phases, to help determine that the design requirements 

are fulfilled. It is also recommended that Standard Testing’s pier inspector be present during 

the pier drilling operations to verify the hardness of the support soil stratum and the proper 

depth of embedment.  

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 

practice. 
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BORING LOG B-1
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD 4' GROUND ELEVATION: 98.0 DRILL START: 5/4/2021 LOGGER: R.J.

AD 15' TBM: F.F. of existing building DRILLED END: 5/4/2021 DRILLER: R.J.
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BORING LOG B-2
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD 5' GROUND ELEVATION: 95.0 DRILL START: 5/10/2021 LOGGER: B.H.

AD Dry TBM: F.F. of existing building DRILLED END: 5/10/2021 DRILLER: B.H.
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D
E

P
T

H
 (

F
T

)

E
L

E
V

A
T

IO
N

 (
F

T
)

G
R

A
P

H
IC

 L
O

G

U
S

C
S MATERIAL DESCRIPTION

SAMPLER SYMBOLS

S
A

M
P

L
E

 T
Y

P
E

S
A

M
P

L
E

 N
U

M
B

E
R

B
L

O
W

 C
O

U
N

T
S

 (
N

)

P
O

C
K

E
T

 P
E

N
T

R
O

M
E

T
E

R
 (

ts
f)

R
E

C
O

V
E

R
Y

 %
 /
 R

Q
D

W
A

T
E

R
 C

O
N

T
E

N
T

 (
%

)

D
R

Y
 U

N
IT

 W
E

IG
H

T
 (

p
c
f)

U
C

S
 (

p
s
f)

-#
2
0
0
 S

IE
V

E
 (

%
)

LL-PL-PI

A
T

T
E

R
B

E
R

G
 L

IM
IT

S

Oklahoma City (405) 528-0541    Tulsa (918) 289-0005    Lawton (580) 353-0872    Enid (580) 237-3130

Grab

SS

ST RC

TC HA

(1 of 1)



0

5

10

15

20

25

30

90

85

80

75

70

65

CL

(Short Grass)
Dk. Brn. SANDY LEAN CLAY

Stiff

Sl. Moist, Moderate Plasticity

Reddish Brn. VERY WEATHERED SHALE
W/ SAND
V. Soft Rock

(ROCK) Reddish Brn. SHALE
Soft Rock

Hard Rock

Soft Rock

Bottom of borehole at 20.4 feet

A

B

C

D

E

F

G

H

2-5-7
(12)

8-15-19
(34)

18-50/6.00"

50/1.00"

50/5.00"

 67

 83

100

100

100

23.3

15.2

10.6

13.5

13.2

8.6

16.5

111

123

63.4 30-13-17

BORING LOG C-1
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD 15.5' GROUND ELEVATION: 92.0 DRILL START: 5/10/2021 LOGGER: B.H.

AD 17' TBM: F.F. of existing building DRILLED END: 5/10/2021 DRILLER: B.H.

24 Hrs - GPS:  35 29.795'N,  97 29.038'W DRILL RIG: CME 55 HOLE SIZE: 7.25"

> 24 Hrs - STA: - OFFSET: - DRILL METHOD: H.S.A.
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BORING LOG C-2
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD 13.5 GROUND ELEVATION: 90.0 DRILL START: 5/10/2021 LOGGER: B.H.

AD 17.5 TBM: F.F. of existing building DRILLED END: 5/10/2021 DRILLER: B.H.

24 Hrs GPS:  35 29.795'N,  97 29.024'W DRILL RIG: CME 55 HOLE SIZE: 7.25"

> 24 Hrs STA: OFFSET: DRILL METHOD: H.S.A.
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BORING LOG P-1
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD Dry GROUND ELEVATION: 92.0 DRILL START: 5/10/2021 LOGGER: B.H.

AD Dry TBM: F.F. of existing building DRILLED END: 5/10/2021 DRILLER: B.H.

24 Hrs GPS:  35 29.742'N,  97 29.031'W DRILL RIG: CME 55 HOLE SIZE: 7.25"

> 24 Hrs STA: OFFSET: DRILL METHOD: H.S.A.
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BORING LOG P-2
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction

www.stantest.com

WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD Dry GROUND ELEVATION: 96.0 DRILL START: 5/4/20221 LOGGER: R.J.

AD Dry TBM: F.F. of existing building DRILLED END: 5/4/2021 DRILLER: R.J.
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BORING LOG P-3
PROJECT NAME: Proposed Harmony Lofts

PROJECT NUMBER: 2130-0271

PROJECT LOCATION: Oklahoma City, OK

CLIENT: Mike Little Construction
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WATER LEVELS ELEVATIONS / LOCATIONS DRIILLING
WD Dry GROUND ELEVATION: 98.0 DRILL START: 5/10/2021 LOGGER: B.H.

AD Dry TBM: F.F. of existing building DRILLED END: 5/10/2021 DRILLER: B.H.

24 Hrs GPS:  35 29.785'N,  97 29.028'W DRILL RIG: CME 55 HOLE SIZE: 7.25"

> 24 Hrs STA: OFFSET: DRILL METHOD: H.S.A.
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DEFINITION OF DESCRIPTIVE TERMS 

Consistency of Cohesive Soils (at moisture content near plastic limit): 
 Very Soft - Easily penetrated 4" to 6" by fist; tall core will sag under its own weight. 
 Soft - Easily molded by fingers. 
 Firm - Can be penetrated 2" to 3" by thumb with moderate effort, imprinted with fingers. 
 Stiff - Readily indented by thumb but penetrated only with great effort. 
 Very Stiff - Readily indented by thumbnail, imprinted very slightly with pressure from fingers. 
 Hard - Indented with difficulty by thumbnail, cannot be imprinted with fingers. 

Density of Cohesionless Soils: 
 Very Loose - less than 4 SPT "N" value corrected for overburden. 
 Loose - 5 to 10 SPT "N" value corrected for overburden. 
 Medium Dense - 11 to 30 SPT "N" value corrected for overburden. 
 Dense - 31 to 50 SPT "N" value corrected for overburden. 
 Very Dense - 51 to 50/6" SPT "N" value corrected for overburden. 
 Hard - less than 6" penetration in 50 SPT "N" blows corrected for overburden (cemented). 

Hardness of Rock: 
 Very Soft - can be scratched readily by fingernail 
 Soft - can be grooved readily by knife or pick 
 Medium - can be grooved 0.05" deep by firm pressure of knife 
 Moderately Hard - can be scratched by knife 
 Hard - can be scratched by knife or pick only with difficulty 
 Very Hard - cannot be scratched by knife or sharp pick 

Other Terms Descriptive of Consistency: 
 Brittle - Ruptures with little deformation 
 Friable - Crumbles or pulverizes easily. 
 Elastic - Returns to original length after small deformation. 
 Spongy - Is very porous, loose and elastic. 
 Sticky - Adheres or sticks to tools or hands. 

In-Situ Moisture Descriptions: 
 Dry - powdery 
 Slightly Moist - water not readily absorbed by paper 
 Moist - water readily absorbed by paper 
 Very Moist - water condenses on sample tray 
 Wet - water drips from sample 

Degree of Plasticity When Moist to Very Moist: 
 Nonplastic - cannot be rolled into a ball 
 Trace of Plasticity - can be rolled into a ball but not into a 1/8" thread 
 Low Plasticity - barely holds its shape when rolled into a 1/8" thread 
 Fairly Low Plasticity - 1/8" thread quickly ruptures when bent 
 Medium Plasticity - 1/8" thread withstands considerable deformation without rupture. 
 Fairly High Plasticity - difficult to rupture a 1/8" thread by bending. 
 High Plasticity - can be kneaded without rupture; greasy texture. 

Abbreviations: 
 V. - Very   Dk. - Dark    Blk. - Black 
 Tr. - Trace   Lt. - Light    Brn. - Brown 
 Fl. - Fairly   Med. - Medium  
 Sl. - Slightly 

  



 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

AASHTO Soil Classification System 

Unified Soil Classification System  







APPENDIX D 

Summary of Laboratory Test Results 



A-1
A 0.0-1.5  16.9
B 1.5-3.0  23.5 101
C 3.0-5.0  20.4 110 632 9.7
D 5.0-6.5  20.8 47 15 32 100  98  96  94  79.8 CL A-7-6(25)
E 8.0-10.0  21.1
F 10.0-11.5  15.4
G 15.0-15.3   7.8

A-2
A 0.0-1.5  19.6
B 1.5-3.0  24.4 102
C 3.0-5.0  22.0 104 34 16 18  84  81  76  70  59.0 CL A-6(8) 1749 11.3
D 5.0-6.5  17.7 108
E 8.0-10.0  14.5
F 10.0-11.5  15.2
G 15.0-15.2   9.9

B-1
A 0.0-1.5  30.6
B 1.5-3.0  20.7 106 40 17 23 100 100  99  98  84.6 CL A-6(19)
C 3.0-5.0  16.0
D 5.0-6.5  14.2 118
E 8.0-10.0  17.4
F 10.0-11.5  15.5
G 15.0-15.3  17.2

B-2
A 0.0-1.5  20.4
B 1.5-3.0  15.3 112
C 3.0-5.0  15.7
D 5.0-5.6   9.8 122 25 15 10  94  88  81  71  44.9 SC A-4(1)

SUMMARY OF LABORATORY TEST RESULTS

Client: Mike Little Construction Date: 6/3/2021

Project: Proposed Harmony Lofts Project No.: 2130-0271

Boring No.
Sample

No.
Depth

(ft)

Moisture
Content

(%)

Dry
Density

(pcf) LL

Atterberg Limits
(% Moisture)

PL PI #4

Sieve Analysis
(% Passing)

#10 #40 #100 #200 USCS

Soil 
Classification

AASHTO
Stress
 (psf)

UCT

Strain
 (%)
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C-1
A 0.0-1.5  23.3
B 1.5-3.0  15.2 111
C 3.0-5.0  10.6 30 13 17  97  92  87  81  63.4 CL A-6(8)
D 5.0-6.5  13.5 123
E 8.0-10.0  13.2
F 10.0-11.0   8.6
G 15.0-15.1  16.5

C-2
A 0.0-1.5  23.2
B 1.5-3.0  20.2 103
C 3.0-5.0  14.6
D 5.0-6.5  16.8 113 43 24 19  99  99  99  98  95.5 CL A-7-6(20)
E 8.0-10.0   9.1
F 10.0-10.1  11.8
G 15.0-15.3  20.7

P-1
A 0.0-1.5  15.0
B 1.5-3.0  22.4 35 17 18 100 100  99  96  85.7 CL A-6(15)
C 3.0-5.0  23.0

P-2
A 0.0-1.5  22.9 51 19 32 100  99  97  93  81.6 CH A-7-6(27)
B 1.5-3.0  20.5
C 3.0-5.0  15.8

P-3
A 0.0-1.5  27.5
B 1.5-3.0  18.7 35 17 18 100  99  98  97  57.5 CL A-6(7)
C 3.0-5.0  13.1

SUMMARY OF LABORATORY TEST RESULTS

Client: Mike Little Construction Date: 6/3/2021

Project: Proposed Harmony Lofts Project No.: 2130-0271

Boring No.
Sample

No.
Depth

(ft)

Moisture
Content

(%)

Dry
Density

(pcf) LL

Atterberg Limits
(% Moisture)

PL PI #4

Sieve Analysis
(% Passing)

#10 #40 #100 #200 USCS

Soil 
Classification

AASHTO
Stress
 (psf)

UCT

Strain
 (%)
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UNCONFINED COMPRESSION TEST

Project No.: 2130-0271

Date Sampled: 

Remarks: 

Figure

Client: Mike Little Construction

Project: Proposed Harmony Lofts

Source of Sample: A-1 Depth: 3.0-5.0

Sample Number: C

Description: 

LL = PI = PL = Assumed GS= 2.74 Type: 

Stage

Unconfined strength, psf

Undrained shear strength, psf

Failure strain, %

Strain rate, in./min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1
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UNCONFINED COMPRESSION TEST

Project No.: 2130-0271

Date Sampled: 

Remarks: 

Figure

Client: Mike Little Construction

Project: Proposed Harmony Lofts

Source of Sample: A-2 Depth: 3.0-5.0

Sample Number: C

Description: SANDY LEAN CLAY W/ GRAVEL

LL = 34 PI = 18PL = 16 Assumed GS= 2.65 Type: 

Stage

Unconfined strength, psf

Undrained shear strength, psf

Failure strain, %

Strain rate, in./min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1

1749

875

11.3

0.052

22.0

127.3

104.3

99.5

0.5857
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Historic Preservation  
Certification Application-Part 2 

  NPS Office use only 

Harmony School   
Name  

1537 Northeast 24th Street   Oklahoma City, OK 73111-3212   
Address  
 

Part 2, page 2 

Project Number:  
40441 

September 16, 2021 

Project Summary and Phase Schedule   
 Harmony School is in a modest residential neighborhood east of the state capitol. The school is individually listed in 
the National Register of Historic Places under Criteria A and C in the areas of Education, Ethnic Heritage: Black, and 
Architecture. It served as a public elementary school until 2003, and it has been vacant since ca. 2013. The period of 
significance begins with its construction in 1928, and ends in 1963, when the Oklahoma City Board of Education was first 
ordered to desegregate schools in the city.  
 The school was constructed in three phases (See plan pages 3, 18 and 19.) In 1928, Unit 1 was placed in service. 
(See photo 3.) The school was expanded westward ca. 1930 with the addition of two large bays (Unit 2, see photo 8). The 
final expansion, which consisted of a new auditorium on the west end of the building, was completed ca. 1949. (See 
photo 10.) 
 The project will convert the long-vacant school into affordable housing. Exterior masonry will be cleaned as needed, 
and the current windows, which were installed ca. 1990, will be replaced with historic replica windows that are modeled 
after those seen in historic photos. There will be no additions or other changes to the existing form of the school building. 
Modern (non-contributing) support buildings that are located behind the school will be replaced with a small new multi-
purpose building and new row housing. Inside the school, the historic stairs and corridors will be retained, and almost all 
existing classroom entrances will become apartment entrances to preserve original interior patterns of fenestration. The 
former classrooms and offices will contain new apartments, and the auditorium and stage will be used as a community 
room and fitness center.  

 
 

[1.] Architectural feature   Site and Additions  Approximate date of feature ca. 1928-1949 
Describe existing feature and its condition:  

The school occupies the east end of a city block in a modest residential neighborhood. The property is 
bounded on the south by Northeast 24th Street, the east by North Jordan Avenue, and the north by Northeast 
26th Street. The west boundary adjoins residential lots. Most nearby properties contain modest houses built in 
the first half of the 20th century. A one-story brick church across Jordan Street to the east was built in the last 
half of the 20th century. Sidewalks edge all three streets, and a small tree line marks the west property line.  

The wide school building sits near the south edge of the lot, facing south to Northeast 24th Street. 
There is a small front parking lot to the southwest and a larger one in the southeast corner of the lot. Both are 
paved, with driveways leading to NW  24th Street. The larger parking lot includes a wide driveway off N. Jordan 
Street. Cyclone fencing encloses the land north of the school. A simple flagpole in the front lawn appears to be 
original. (See historic photo on drawing page 18.) 

There are three smaller non-contributing support buildings and a paved area just north of the school 
building. Each of the support buildings is one-story, with vertical metal siding and a metal roof. They all appear 
to have been temporary classroom buildings when the school was last in use; some may have been moved to 
the site. The far north end of the lot contains an open lawn, and a small playground sits near the midpoint of 
the eastern boundary.  

The playground and all three support buildings date to the late 20th century or early 21st century; all are 
counted as non-contributing resources in the National Register listing (See plan page 3.)  

 
Photo no. 1-38     Drawing no.   2, 3, 20-23          
Describe work and impact on existing feature:  

• Modern outbuildings will be removed.  

• There will be no additions or changes to the footprint of the historic building.  
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Site, continued 

• A small multi-purpose building and three new apartment buildings will be constructed north of the 
school. (See plan page 3.) The multipurpose building will be near the back wall of the school. It will be 
two stories, with brick walls and a flat roof. The apartments will be along the north (back) and the west 
side of the property, to leave the core of the back lot open. They will all be single-story with brick walls 
and hipped roofs that have asphalt shingle roofing. (See plan pages 20-23.) 

• The existing parking lots, driveways and sidewalks will be retained and repaired as needed. A small 
new parking lot north of the multipurpose building will be accessed via a new drive that runs in front of 
the new apartment buildings.   

• The flagpole will be retained and repaired as needed.  

• The existing playground will be upgraded. (Much of the equipment has been vandalized or destroyed in 
recent months.) 

• A concrete pad will be installed near the northwest corner of the lot to house prefabricated storm 
shelters (plan page 23), and there will be a small trash enclosure west of the multi-purpose building. 
The trash enclosure will have brick walls.  

• New black coated chain link fencing will be installed along the west and north property lines.  
  

[2.] Architectural feature   Roof, Gutters and Downspouts  Approximate date of feature ca. 1928-
1990s Describe existing feature and its condition: 

All sections of the school have nearly flat roofs that are edged by short brick parapet walls. They are 
filled with modern HVAC equipment.  The roof of the main school building slopes gently to the north, with 
scuppers and downspouts located at regular intervals along the north wall (photo 16). The tar and gravel 
roofing system is in poor condition.  

The roof of the auditorium drains to scuppers and downspouts located on the east and west walls.  
Most painted sheet metal scuppers and downspouts appear to be original, a few downspouts on the 

back wall are less than 20 years old (e.g. photo 25). They are all in fair to poor condition.  
  

Photo no.  1-3, 8-12, 16-30  Drawing no.   2, 10-11   
Describe work and impact on existing feature: 

• Existing HVAC equipment on the roof will be removed and the holes will be infilled. Built-up roofing and 
any deteriorated decking will be removed. New insulation and white TPO roofing will be installed.  

• New rooftop condensers will be added in various locations, they will be set back from the edge of the 
roof for minimal public visibility.  

• Scuppers and downspouts will be repaired or replaced as needed to ensure water drains away from 
the building; all will be repainted a dark color. Any new components will match the size and profiles of 
the existing units.  
 

[3.] Architectural feature   Exterior Walls  Approximate date of feature ca. 1928-1949 
Describe existing feature and its condition: 
 All sections of the school building have variegated red brick walls, and stone or cast concrete roof 
coping. Unit 1 at east end of the school, which is the oldest, has accents of dark brown brick (Photos 7-9.) Unit 
2 and auditorium have comparable wall cladding, but that part of the building is accented with cast stone 
inserts and soldier courses of variegated brick. (Photos 8-10.)  
 The masonry is in good condition overall. Mortar joints in general are in fair to good shape. A few areas 
on the north wall have light-colored modern mortar joints as well as some degraded early joints. There is some 
discoloration of the stone and brick.  
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Exterior Walls, continued.   
The front and back walls of Units 1 and 2 have large louvered vents inset in the brick walls between the first 
and second floors. The vents are original; the masonry openings are in good shape, but the vents themselves 
are in just fair to poor condition.    
 
Photo no.    1-33 Drawing no.   12-13         
Describe work and impact on existing feature: 

• Wall surfaces will be cleaned with non-ionic detergent and low pressure (200-350 psi) water spray and 
hand scrubbing with bristle brushes as needed, and care will be taken to avoid introducing water into 
the interior of the wall. No wire brushes or sandblasting will be used.  

• Any failing mortar will be removed to a depth of approximately one inch, and unsound bricks will be 
replaced as needed. Any new bricks used for repairs will match existing in size, texture and color. Any 
failed mortar joints will be repointed with Type N repointing mortar. New joints will match existing 
joints in size, depth, color, and profile. All work will be done in accordance with Preservation Briefs 
#1 and #2. 

• All louvered vents will be retained; the louvers will be repaired and repainted or replaced with new 
metal covers that have the same size and type of type of louver. Most of the openings will be sealed 
from within.  

• One new ventilation grill will be added to the upper west wall of Unit 2, above the roof of the auditorium 
link.   

 
[4.] Architectural feature    Windows  

Approximate date of feature ca. 1990 
Describe existing feature and its condition: 
 There are no historic sashes in place. All 
window openings contain brown aluminum windows 
and panning that appear to date to the early 1990s. 
Most of the original window frames and interior casing, 
however, are intact, and most are in fair condition. 
(Inset photo right.)  
 
Photo no.  1-32   Drawing no.   12-13, 15-17          
Describe work and impact on existing feature: 

• All 1990s aluminum components will be 
removed. The historic mullions, frames and 
interior casing will be retained and repaired.  

• New aluminum windows that have historically 
appropriate profiles will be installed within the 
existing frames, as per plans (Drawing pages 
15-17.) The new windows will have muntin 
patterns that match those shown in historic 
photos. (Drawing pages 18, 19.) Any Low-E 
glass will have a color neutrality and daylight 
transmittance of at least 70%. The proposed 
new windows are the Quaker H650 Series 
Single Hung.    

• There will be no window screens.  
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[5.] Architectural feature    Signs and Exterior Lighting  Approximate date of feature ca. 1928-1990s 
Describe existing feature and its condition: 
 There is only one sign on the building at present. An original stone nameplate is set into the front 
(south) wall, above the main entrance. It reads HARMONY. 
 There are only a few exterior lighting fixtures: a pair of historic wall-mounted lights that flank the south 
entrance to the auditorium wing (photo 5), an early or original single socket fixture mounted to the underside of 
canopy by the west auditorium doorway (photo 13), and one modern wall light over a newer doorway on the 
north wall, (photo 21). The early fixtures are all in ruins.  
 Modern pole lights illuminate the parking lots. (See photo 1.)  
 
Photo no. Best: 1, 5, 11, 21 (General: 1-33)   Drawing no.   3, 14, 24          
Describe work and impact on existing feature: 
 

• The HARMONY nameplate will be retained.  

• New brick monument signs will be added to the northeast and southeast corners of the property, per plans.  

• At the south doorway to the auditorium, the historic fixtures will be replaced with new fixtures that are the 
same size and general configuration as the existing fixtures will be installed.  

• All other doorways will receive new wall- or ceiling-mounted exterior lights to meet code requirements.  

• Parking lots will all be lighted with new pole mounted lights.  
 

[6.] Architectural feature   Exterior Doors & Transoms Approximate date of feature ca. 1928-1990s 
Describe existing feature and its condition: 
 
There are nine exterior doorways in the school; only two contain historic doors.  

o The front (south) wall has two wide doorways. The doorway below the HARMONY nameplate is 
recessed and topped with a large transom. The transom is covered, and the transom sash is missing. 
The doors are modern flat steel doors. (See photo 39.) The south doorway near the auditorium is set 
into an arched stone surround. The top of the surround appears to have always been infilled, since the 
ceiling inside is too low to accommodate a window in that location. The current doorway has a small 
transom that is covered, plus two steel doors like those on the main entrance. (See photo 11.)  

o There are three exterior doorways in the auditorium: two on the north and one on the west. All three 
are topped with early or original 10-light wood transoms (photo 68), and each is sheltered by a small 
original exterior canopy (photo 14). The one on the west contains early wood doors that are missing 
muntins and are in very poor condition. Each north doorway contains a pair of modern flat steel doors.  

o The north wall of the school has an original single doorway in the auditorium link (photo 17), a modern 
single doorway that was added in a former window opening (photo 21), and a recessed historic double 
doorway near the east end of the building that opens to one of the main hallways (photo 26). All those 
doorways have modern flat metal doors; none have transoms.  
The east side wall of the school contains one wide arched 
opening that contains a recessed entryway. That east entryway 
has a large historic arched wood transom that has eighteen 
lights (photo 65 inset right). It is intact, and in fair to poor 
condition. The east doorway also contains a pair of early or 
original wood doors (see photo 64 and the historic photo on 
drawing pages 18 and 19.) The doors are missing their original 
muntins and glazing and are in poor to very poor condition.  
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Exterior Doors and Transoms, cont.  
Photo no. Best: 31, 64-65, 68   (General: 4, 10-17, 21, 24-31, 39, 64-69   )   Drawing no.   12-13          
Describe work and impact on existing feature: 
 

• In the east doorway, the transom will be retained and restored. A new one- or two-light exterior storm 
window may be added for energy efficiency and protection of the historic transom sash. The east doors 
will be replaced with new painted steel doors that match those seen in the historic photos. Each door 
will have 15 lights. Those doors will not be operable, and they will not have hardware.    

• The transoms in the auditorium will also be retained and restored. New one- or two-light exterior storm 
windows may be added for energy efficiency and protection of the historic transom sashes.  

• The transom opening over the main south entrance will receive a new aluminum transom sash that is 
the same model and color as the proposed replacement windows.  

• The south doorways and the formal entrance on the east end of the north wall will receive new wide-
stile three-quarter light doors that have a paint-like finish and muntins. The remining exterior doorways 
will receive new steel doors that have no lights, for security purposes. Those solid doors will have 
applied panel molding, per plans. (Plan pages 12 and 13). 
 

[7.] Architectural feature Interior Stairs, 1st and 2nd Floors  Approximate date of feature ca. 1928-1949  
Describe existing feature and its condition: 
 There are two open staircases between the first and second floors. One is in the original (east) part of 
the building and the other is next to the auditorium in the west end. The east staircase dates to 1928, and the 
west staircase to ca. 1949. (Inset photo right is the east stair, and photos 106 and 107 show the west stair.) 
There is also a short intermediate staircase in the 
east-west hall on the second floor (photo 20). 

All three staircases have original poured 
concrete steps, with concrete risers and modern 
textured vinyl nosing and treads. The east 
staircase has a round plaster or concrete newel 
post, and a half wall that is topped with a wood 
handrail. The adjacent walls are plastered. The 
west staircase also has a half wall for a handrail, 
along with glazed tile (SGT) wainscoting and 
painted plaster walls. The intermediate stair has a 
central pipe handrail. 

All stair components are in fair to good 
condition. 

Right: East stair hall, looking north. 

 

Photo no.  41, 70-72, 106-107      Drawing no.        4-5,7-8           
 
Describe work and impact on existing feature: 

All three existing stairways will be retained and repaired.  

• Handrails will be sanded and resealed as needed. 

• All painted surfaces will be scraped, sanded, and repainted.  

• The worn vinyl treads and nosing pieces will be replaced with new dark-colored components 
that have comparable profiles.  
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[8.] Architectural feature Floorplans (1st and 2nd Floors) Approximate date of feature ca. 1928-1949  
Describe existing feature and its condition: 
 A wide double-loaded corridor runs east-west on the first and second floors of the building. There is 
also a shorter cross hall on each floor, which accesses the east staircase and the north and south entrances. 
The corridors are flanked with classrooms and a few offices, and 
there is also a cafeteria on the first floor. The classrooms include 
some early built-in cabinets. Almost of all those cabinets have 
modern doors; some have early casing. Most are in fair to poor 
condition.   

The floorplan has seen few changes aside from the 
offices, which appear to have been reconfigured several times. 
There is also a newer partition on the east end of the second-floor 
hallway (photo 73). The second-floor hallway has several shallow 
cabinets that have early or original casing and modern doors 
(photo 83). Those cabinets may have been coat racks or open 
shelving when new.  

The auditorium wing includes a small vestibule that links the school with the large auditorium at the 
west end of the building. The vestibule also contains the west staircase. There is a raised stage and a deep 
backstage area in the south end of the auditorium. The stage is reached by short flights of wood steps (inset 
photo right). The area beneath the stage is used for table and chair storage; it is accessed via a hatch in the 
stage floor and short cabinet doors that open to a steep ramp. The rest of the auditorium is one large open 
room.  
 
Photo no. Best:  41, 70-72, 106-107  (General: 39-107)   Drawing no.   4-9          
Describe work and impact on existing feature: 

• There will be very few changes to the corridors. The east end of the main hallway on the second floor 
will be reconfigured slightly as shown on plan pages 7-8.  

• New apartments will be added on either side of the hallways as shown in the attached plans. Most 
apartment entrances will be in existing doorways to preserve existing patterns of fenestration. Only two 
entrances per floor will be in new openings. Those classroom doorways and transoms that are not 
used will be infilled from the apartment side and faced with fixed doors and transoms in the hallways. 
Inoperable doors will not have hardware.  

• The plan of the stage and the front part of the auditorium will remain as-is. Two new rooms will be 
added at the back of the auditorium, as shown on the plans.  

• Built-in mailboxes will be added near the front door.  
 

[9.] Architectural feature Interior Finishes. Approximate date of feature ca. 1928-ca. 1990s 
Describe existing feature and its condition: 

o Ceilings and HVAC Ducts: Almost all ceilings on the first floor of the school have modern suspended 
2’x4’ acoustical tile ceilings that are in poor to very poor condition. Only the second-floor hallway and 
some bathroom ceilings are uncovered; those ceilings are in fair condition, albeit covered with wire 
molding and conduit. The suspended grid systems are approximately 2’-1” below the original plaster 
ceilings in the classrooms, and 2’-6” lower in the first-floor hallway. The original plaster ceilings above 
them are in poor condition, due to damage from HVAC ducts and the mounting brackets for the ACT 
grids. Within the classrooms, the drop ceilings extend below the tops of the window openings (e.g. 
photo 58).  
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Interior finishes, cont.  
The auditorium has a modern suspended 2’x4’ tile system that is just over 14’ above the finish floor 
(AFF). That ceiling system is approximately 4’ below the original ceilings of the auditorium and 
backstage areas (see photo 67). 

o Walls: All original walls are faced with painted plaster. The walls of the auditorium wing feature glazed 
tile wainscot with plaster above (photo 66.) Newer walls in some of the offices are of painted gypboard.  
Most rooms in Units 1 and 2 have integral poured concrete cove bases; many of those are also topped 
with modern vinyl cove as well (e.g., photos 57 and 101).  

o Doors and Transoms: Very few of the doors in the school appear to be historic. Almost all classroom 
entrances have tall, cased openings that include historic doorways and transoms (e.g., photo 57). The 
classroom doorways contain late 20th century flush wood doors that have single narrow lights. The 
transoms have all been covered over; some still have a wood sash in place (e.g., photos 53 and 55). 
There are very few early doors in place anywhere in the building. Two early or original closet doors on 
the second floor are of varnished wood, with two panels each (photos 74 and 76). One of those doors 
is missing its top panel due to vandalism. 

o Sidelights: A few hall doorways are bordered by high square windows and casing that form large 
sidelights. (e.g., photos 59, 62-63, and 71). Some of the sidelights have been covered over with solid 
materials.  

o Casing and Trim: Original casing in the school generally consists of wide flat boards edged with 
squared back bands (e.g., photo 53). That trim is used around doorways and cabinets, including 
recessed cabinets in the hallways and classrooms (photo 71). Windows have flat casing without back 
bands, as well as wide flat mullion covers and narrow aprons. Window aprons continue past some 
windows to form wide chair rails within the classrooms (photo 58). The corridor walls on both floors 
have narrow rectilinear chair rail that appears to be modern.  

o Flooring: The first floor has tile or exposed concrete floors throughout (photos 59 and 103). Some of 
the rooms  may have been carpeted at one point.   
The second-floor classrooms have wood flooring over concrete. All those wood floors are covered with 
modern carpet. The wood flooring is in poor condition. Many areas have sustained heavy water 
damage, with buckled and rotted floorboards (photo 101).  
The auditorium has asbestos tile flooring that is in fair condition.   
 

Photo no.      49-107       Drawing no.   5, 6, 8, 9, 14    
Describe work and impact on existing feature:   

• Ceilings and HVAC Ducts: The suspended tile ceilings will be replaced with higher painted gypboard 
ceilings in the corridors and the units. New plumbing and HVAC equipment will be located out of view 
above the finished ceilings. Sprinkler pipes will be surface-mounted and painted to match adjacent 
surfaces.  
Corridor ceilings will be 10’ AFF. Unit ceilings will be 10’-11”, with some lower soffits in secondary 
spaces. (Plan pages 6 and 9.)  
The auditorium and backstage will receive a new 2’x2’ suspended acoustical tile ceiling system that is 
2’ higher than the existing 2’x4’ tiles, approximately 16’ AFF.  

• Walls: Existing plaster walls that are retained will be repaired and repainted. Exterior walls will not be 
furred. Surface-mounted conduit or wire molding will be used on historic walls to limit damage to 
plaster. All new walls will have lightly textured gypboard. 
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Interior finishes, cont.  

• Doors and Transoms: All doorways will have new two-panel doors that are comparable to the 
surviving historic doors in the second-floor classroom. Transoms above classroom entrances will be 
retained. Transoms will have single sashes with clear or frosted glass and will have a light-colored 
backing on the room side that is fire resistant. (See wall sections on plan page 14.) 
Any new doorways in the hallways will have flat casing that is slightly different to distinguish them from 
historic doorways, and they will not have transoms. Existing classroom doorways that are not used will 
be infilled from the apartment side and faced with fixed two-panel doors and transoms in the hallways. 
The fixed doors will not have hardware.  

• Sidelights: The sidelights will be retained on the hallway side of the walls and covered with rated walls 
on the other. The sidelights will have clear or frosted glass, with a light-colored backing that is fire 
resistant.  

• Millwork: Existing door and window casing will be cleaned, restained, and sealed as needed. New 
millwork will be stained or painted. Door casing for new doorways will be approximately the same width 
and thickness as the existing casing but will not have a back band. Baseboards will be flat and 
approximately the same height as the poured concrete cove base used on historic walls.  
All kitchens will have new wall-mounted and base cabinets and new countertops. All bathrooms will 
have new vanity cabinets and countertops.  

• Flooring: Both hallways will have polished concrete flooring. Units will have vinyl plank flooring. The 
vinyl plank on the second floor will have a brown wood grain pattern that emulates the existing wood 
floors. The pattern for the flooring in the first-floor units will be like that of the existing tiles.   
The auditorium will have new square vinyl tiles laid in a pattern comparable to what is in the auditorium 
now (photo 68).  

 
[10.] Architectural feature Basement  Approximate date of feature ca. 1928 

Describe existing feature and its condition: 
The basement is a utilitarian space, with concrete walls, floors, and 

ceilings. It contains two early boilers. A narrow concrete stair off the first-
floor hallway (photo right) provides interior access, and a second recessed 
exterior stair is reached via a doorway on the north wall. The exterior stair 
opening is edged with modern cyclone fencing.  
 
Photo no.  inset right, 23    Drawing no.   13          
Describe work and impact on existing feature: 

The boilers will be removed, and the basement will be cleaned and 
painted as needed. It will continue to serve as a utility area. Both staircases 
will be retained. The exterior staircase will be edged by a new 42” painted 
metal railing. The outside doorway will have a new painted metal door.  
 

[11.] Architectural feature Mechanical Systems  Approximate date of 
feature ca. 1928-1990s 
Describe existing feature and its condition: 

None of the current electrical, plumbing and HVAC systems meet 
modern load requirements or building codes. There is no sprinkler system.  

The roof of the building is filled with large obsolete HVAC units.  
 

Photo no.  -- Drawing no.   3, 6, 9-11           
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Describe work and impact on existing feature: 

• All-new electrical, plumbing, sprinklers, and HVAC systems will be installed to meet modern code 
requirements. Almost all new mechanical components will be concealed.  

• Compact HVAC and dehumidifying units will be mounted above lowered ceilings or within finished 
soffits.   

• Wiring and plumbing will be kept out of view wherever possible. Unit ceilings will be dropped no more 
than 4 inches throughout to provide room for new wiring and minor piping. Wire molding and or conduit 
will be used on historic walls to minimize damage to the plaster.  

• A sprinkler system will be added to all parts of the building. The pipes will be exposed and painted to 
match the surrounding surfaces. 

• The old condensing units will be removed from the roof, and associated openings will be patched and 
repaired. Smaller new units will be added, per drawing page 11. 

• Utility meters will be on the north wall near the auditorium, and back-up generators will be installed in a 
small, fenced enclosure north of the school and west of the multi-purpose building.  (See plan page 3.) 

 
[12.] Architectural feature Hazardous Materials   Approximate date of feature ca. 1928-1970s 

Describe existing feature and its condition: 
The building has lead paint and asbestos-containing materials. Radon gas may also be present.  

 
Photo no.  -- Drawing no.   --          
Describe work and impact on existing feature: 

• Lead paint on important historic features millwork will be chemically removed or encapsulated. Modern 
materials that contain lead will be removed.  

• Asbestos-containing materials will also be removed or encapsulated, and measures will be taken to 
capture and/or redirect any radon gas through new concealed vent piping.  
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Existing Site Plan Proposed Site Plan

Source: National Register
Nomination for Harmony School;

Base Map, County Assessor's
Office.

Unit 1:
1928

Unit 2: ca.
1930

Auditorium:
ca. 1949

Generators

Monument
Sign see

p 14.

Monument
Sign see

p 14.
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GENERAL 

KEYNOTES

BD11
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BD11

SEAL ALL EXPOSED CONCRETE FLOORS

REPAIR ANY FLOOR & 

WALL CRACKS TO 

MITIGATE WATER 

INTRUSION
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GENERAL KEYNOTES

BD07
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BD11
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BD14

BD15

BD16

BD23

BD20

BD21

BD22

BD25

BD26

BD02

BD28

BD29

SALVAGE EXISTING 

CHALK BOARD TO BE 

REFINISHED & 

REMOUNTED

LEGEND
= EXISTING WINDOWS, WALLS, PLUMBING 

FIXTURES. KITCHEN MILLWORK ETC.

= EXISTING DOORS

= WINDOWS, WALLS, PLUMBING FIXTURES, 

KITCHEN MILLWORK ETC. TO BE REMOVED. 

SEE WINDOW SCHEDULE FOR EXTENT OF 

WINDOW DEMOLITION REQUIRED.

= DOORS TO BE REMOVED

= NEW WINDOWS, PLUMBING FIXTURES, 

KITCHEN MILLWORK ETC.

= NEW DOORS

= NEW WALLS

= NEW CONCRETE
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SCALE: 1/8" = 1'-0"A1.0

1
BASEMENT DEMO PLAN

SCALE: 1/8" = 1'-0"A1.0

2
FIRST FLOOR DEMO PLAN
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LEGEND
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= EXISTING DOORS
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SEE WINDOW SCHEDULE FOR EXTENT OF 
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BASEMENT RENOVATED BUILDING PLAN
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Original doorway, new door

Original doorway, hall side
casing retained, door fixed

in place.
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ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

SCALE: 1/8" = 1'-0"A8.0

2
FIRST FLOOR RENOVATED REFLECTED CEILING PLAN

SCALE: 1/8" = 1'-0"A8.0

1

BASEMENT RENOVATED

REFLECTED CEILING PLAN
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16'0"

16'0"

Now ACT 9'-3"
 AFF.

Now 9'-2" ACT
in classrooms.

Unless otherwise
noted, ceilings will be
lowered no more than
4" to conceal wiring
and conduit, and
covered with painted
gypboard.

Original structure is
11'-3" in classrooms.

Original
structure is

11'-10" AFF.
Original structure is

approx. 18'0".

Original structure is
approx. 18'0".
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= EXISTING WINDOWS, WALLS, PLUMBING 

FIXTURES. KITCHEN MILLWORK ETC.

= EXISTING DOORS

= WINDOWS, WALLS, PLUMBING FIXTURES, 

KITCHEN MILLWORK ETC. TO BE REMOVED. 
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A1.1SCALE: 1/8" = 1'-0"A1.1

1
SECOND FLOOR DEMO PLAN

ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

BUILDING DEMOLITION/
MODIFICATIONS KEYNOTES

BD20 PROVIDE ASBESTOS ABATEMENT/REMEDIATION PER PHASE 1 ENVIRONMENTAL SITE ASSESSMENT REPORT

BY A LICENSED CONTRACTOR PRIOR TO COMMENCEMENT OF CONSTRUCTION ACTIVITY.

BD21 PROVIDE LEAD-PAINT ABATEMENT/REMEDIATION PER PHASE 1 ENVIRONMENTAL SITE ASSESSMENT REPORT

BY A LICENSED CONTRACTOR PRIOR TO COMMENCEMENT OF CONSTRUCTION ACTIVITY

BD22 REMOVE AND DISCARD ALL LAYERS OF EXISTING APPLIED FLOOR FINISHES AND ADHESIVES DOWN TO HARD

SURFACES SUCH AS CONCRETE AND TERRAZZO.

BD23 REMOVE ABANDONDED MECHANICAL AND ELECTRICAL EQUPMENT BELOW AUDITORIUM STAGE IN

MECHANICAL CRAWL SPACE.

BD24 REMOVE EXISTING ROOF HATCH AND PREPARE FOR INSTALLATION OF NEW ROOF HATCH SYSTEM.

BD25 REMOVE ALL EXISTING SUSPENDED CEILINGS AND PREP FOR NEW CEILING FINISHES; SEE FINISH SCHEDULE

AND REFLECTED CEILING PLANS.

BD26 FIELD INSPECT AND REMOVE ANY DAMAGED PLASTER AT WALLS TO REMAIN AND PREPARE FOR NEW

FINISHES OF MATCHING FINISH TEXTURE.

BD27 AT EXISTING EXTERIOR WALL LOUVERS,PREPARE OPENING TO BE INFILLED. MATCH ADJACENT MATERIALS,

FINISHES, AND TEXTURE.

BD28 REMOVE EXISTING TONGUE AND GROOVE WOOD FLOORING WHERE OCCURS AND PREPARE SUBFLOOR OR

CONCRETE SLAB AS REQUIRED FOR NEW FLOOR FINISHES (AUDITORIUM WOOD FLOORING TO BE REPAIRED

AND REFINISHED).

BD29 REMOVE EXISTING AUDITORIUM VINYL FLOOR TILE AS PART OF HAZARDOUS MATERIAL ABATEMENT AND

PREPARE SURFACES FOR NEW FLOOR FINISHES PER FINISH SCHEDULE

BUILDING DEMOLITION/
MODIFICATIONS KEYNOTES

BD01 REMOVE BASEMENT DOOR AND FRAMES AND PREPARE FOR NEW HM FRAME AND INSULATED HM DOOR AND

HARDWARE.

BD02 REMOVE FRAMED WALLS INCLUDING FINISHES (FOR EXAMPLE: FRAMING STUDS, NONLOADBEARING

MASONRY WALLS, METAL LATH AND PLASTER), AND SELECTIVE TRIM  DEMOLITION.

BD03 SAW CUT OR CORE, AND REMOVE PORTIONS OF CONCRETE SLAB AS REQUIRED FOR MECHANICAL,

ELECTRICAL AND PLUMBING ROUGH-INS. COORDINATE ROUTING WITH MEP AND STRUCTURE. NOTIFY

ARCHITECT OF DISCREPANCIES IF PROPOSED PENETRATIONS OR MEP ROUGH-INS CONFLICT WITH EXISTING

STRUCTURE.

BD04 AT AREAS WHERE EXISTING WALLS ARE SHOW TO REMAIN, RETAIN AND PROTECT EXISTING WOOD TRIM AND

MILLWORK THAT IS TO BE REFINISHED.

BD05 AT EXISTING COORIDOR WALLS TO REMIAN, RETAIN AND PROTECT IN PLACE EXISTING DISPLAY CASES AND

TRIM TO BE REFINISHED.

BD06 REMOVE ALL EXISTING WINDOWS AND EXTERIOR PANNING AND PREPARE FOR NEW REPLACEMENT WINDOWS

AND PANNING AS APPROVED BY ARCHITECT AND HISTORIC PRESERVATION CONSULTANT. (PROTECT IN

PLACE EXISTING CASINGS, TRIM, STROOLS, ETC. TO BE REFINISHED. SEE HISTORIC BREIFS FOR

REQUIREMENTS).

BD07 REMOVE ALL UNIT INTERIOR EXISTING DISPLAY CASES AND ASSOCIATED FRAMING. VOIDS AND OPENINGS

FROM DEMOLITION SHALL BE PATCHED AND/OR INFILL FRAMED TO MATCH ADJACENT FINISH SURFACE AND

TEXTURE.

BD08 REMOVE ALL EXISTING DOORS, HARWARE AND JAMBS. DOOR CASING, TRIM, AND TRANSOMS ARE TO

REMAIN AND PROTECTED IN PLACE TO BE REFINISHED. SEE HISTORIC BRIEFS FOR ADDITIONCAL

REQUIREMENTS.

BD09 REMOVE EXISTING EQUIPMENT IN BASEMENT AREA. COORDINATE WITH GENERAL CONTRACTOR AND MEP

FOR ITEMS TO BE ABANDONED IN PLACE.

BD10 REMOVE EXISTING SUMP PUMP AND ASSOCIATED EQUIPMENT AND PREPARE FOR INSTALLATION OF NEW

SUMP PUMP SYSTEM. (COORDINATE WITH PLUMBING AND ELECTRICAL)

BD11 REMOVE EXISTING METAL HANDRAILS AT COORIDOR STAIR AND PREPARE FOR INSTALLATION OF NEW METAL

HANDRAILS.

BD12 REMOVE ALL ABANDOND MEP LINES. CAP ALL PLUMBING, ELECTRICAL LINES AND CONDUITS AT ALL SLAB,

WALL AND CEILING PENETRATIONS TO BE DEMOLISHED OR ABANDONED. COORDINATE WITH MEP DRAWINGS

FOR ALL EXISTING MECHANICAL, PLUMBING AND ELECTRICAL RUNS TO BE REMOVED.

BD13 REMOVE ALL PLUMBING FIXTURES AND ASSOCIATED DWV, WATER SUPPLY LINES AT EXISTING RESTROOMS.

CAP ABONDONED LINES AND SEAL IN WALL AND FLOOR SLAB CONDITIONS. COORDINATE WITH PLUMBING

DRAWINGS.

BD14 REMOVE RAISED FLOOR DOWN TO ADJACENT FINISH FLOOR LEVEL. CAP ABANDONDED PIPES AND

PENETRATIONS. NOTIFY ARCHITECT OF ANY DISCREPENCIES PRIOR TO COMMENCING WORK.

BD15 REMOVE EXISTING AUDITORIUM STAGE EQUIPMENT AND LIGHTING. REPAIR WALL, CEILING AND FLOOR

DAMAGE CAUSED FROM REMOVAL OF EQUIPMENT AND MATCH ADJACENT FINISH AND TEXTURE.

BD16 REMOVE AREAS OF DAMAGED WOOD AUDITORIUM STAGE FLOORING AND REPAIR. PREPARE WOOD

FLOORING SYSTEM TO BE REFINISHED. SEE HISTORIC PRESERVATION BRIEFS FOR ADDITIONAL

INFORMATION.

BD17 CUT OPENING IN EXISTING ROOF FOR MECHANICAL PENETRATIONS. VERIFY FINAL LOCATION AND SIZE WITH

MECHANICAL DRAWINGS/ENGINEER. PROPERLY FLASH AND SEAL AROUND ROOF PENETRATION AND/OR

EQUIPMENT CURBS.

BD18 SAW CUT AND REMOVE PORTIONS OF EXTERIOR MASONRY WALL TO ACCOMODATE NEW MEP PENETRATIONS.

COORDINATE LOCATION IN FIELD WITH MEP ROUTING.

BD19 REMOVE EXISTING RTU AND MECHANICAL EQUIPMENT FROM EXISTING ROOF AREAS. REMOVE EXISTING

EQUIPMENT CURBS TO BE FLUSH ADJACENT ROOF SURFACE AND INFILL FRAME MECHANICAL OPENING WITH

2X10 PERIMETER  BOX FRAME EXPOXY ANHORED TO EXISTING STRUCTURE, WITH 2X10'S PLACED 16"O.C. WITH

SIMPSON HANGERS. (COORDINATE WITH MECHANICAL)
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GENERAL KEYNOTES

B01

B02

B03

B04
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B06
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B08

B09
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B12
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B15

B16

B18

B17

B17

B17
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B27

B29

B31
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B32

8 X 18

9 X 11 X 140"

LEGEND
= EXISTING WINDOWS, WALLS, PLUMBING 

FIXTURES. KITCHEN MILLWORK ETC.

= EXISTING DOORS

= WINDOWS, WALLS, PLUMBING FIXTURES, 

KITCHEN MILLWORK ETC. TO BE REMOVED. 

SEE WINDOW SCHEDULE FOR EXTENT OF 

WINDOW DEMOLITION REQUIRED.

= DOORS TO BE REMOVED

= NEW WINDOWS, PLUMBING FIXTURES, 

KITCHEN MILLWORK ETC.

= NEW DOORS

= NEW WALLS

= NEW CONCRETE
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SECOND FLOOR RENOVATED BUILDING PLAN

ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

BUILDING REHABILITATION
KEYNOTES

B19 REPAIR PLASTER CEILINGS IN KIND AS REQUIRED. FINISH TO MATCH ADJACENT CONSTRUCTION.

B20 CONSTRUCT 18" VERTICAL DRAFT CURTAINS ACROSS OPEN STAIRS PER NFPA 13 WITH SPRINKLER

HEADS SPACED AT 6'-0" O.C. MAX (VERIFY LOCATIONS WITH ARCHITECT, G.C. AND FIRE SUPPRESSION

CONTRACTOR).

B21 INSTALL NEW CEILINGS PER FINISH SCHEDULE AND REFLECTED CEILING PLANS.

B22 COORDINATE WITH MEP DRAWINGS FOR EXISTING MECHANICAL CHASE LOCATIONS TO BE REUSED FOR

NEW CONSTRUCTION.

B23 FIX ALL EXISTING CORRIDOR TRANSOM WINDOWS IN PLACE BEFORE NEW CEILING INSTALLATION.

INSTALL FRP LAMINATED GYPSUM BOARD PANEL INFILLS TO THE UNIT SIDE GLAZING. SEE THE DOOR

AND WINDOW DETAILS.

B24 CLEAN AND SEAL BASEMENT STAIRS AND FLOORING PER SPECS.

B25 EXISTING LOUVER, FRAME, SILLS, TO REMAIN IN PLACE AND TO BE REFINISHED. PREPARE OPENING

FROM UNIT INTERIORS SIDE TO BE INFILL FRAMED W/ INSULATED METAL 6" STUDS (R-19 INSULATION),

7/16" EXTERIOR TREATED SHEATHING, BUILDING WRAP AT INTERIOR SIDE OF LOUVER TO SEAL OFF

EXISTING OPENING AND CREATE A WEATHER TIGHT ENCLOSURE.

B26 SEAL EXTERIOR MASONRY CONDITIONS WITH A TRANSPARENT SEALER AS APPROVED BY HISTORIC

PRESERVATION CONSULATANT AND AS INDICATED BY HISTORIC BRIEFS.

B27 MECHANICAL LOUVERS TO BE PAINTED TO MATCH ADJACENT WALLFINISH /MATERIAL COLOR.

B28 ALL FIRE SUPRESSION SPRINKLER HEADS SHALL BE PAINTED TO MATCH ADJACENT FINISH COLOR

FOR ALL LOCATIONS. TYPICAL.

B29 EXISTING CORE WALLS TO REMAIN AS INDICATED , PREPARE AND APPLY NEW FINISH (COLOR AND

FINISHES TO BE APPROVED BY OWNER AND HISTORIC PRESERVATION CONSULTANT)

B30 DEMO BASEMENT SLAB AS NEEDED TO REPAIR DAMAGED SUMP PIT AND AS REQUIRED FOR

INSTALLATION OF NEW SUMP PUMP SYSTEM.

B31 AT THE EXISTING WINDOWS SILLS AND APRONS, RESTORE TO MATCH ORIGINAL WHERE NEW OR

REPLACEMENT SILL AND APRONS ARE REQUIRED, TRIM PROFILES SHALL MATCH ORIGINAL PROFILES.

(OBTAIN APPROVAL FROM HISTORIC PRESERVATION CONSULTATION ON RESTORED AND NEW TRIM.)

B32 AT ALL BUILDING WINDOWS THAT EXCEED 9 SQ. FT. IN AN INDIVIDUAL PANE, AND WHERE THE BOTTOM

EDGE OF THE GLAZING IS LESS THAN 18" A.F.F. AND THE TOP EDGE OF THE GLAZING IS MORE THAN

36" A.F.F. AND ONE OF MORE WALKING SURFACES ARE WITHIN 36" MEASURED HORIZONTALLY AND IN

A STRAIGHT LINE, OF THE PLANE OF THE GLAZING; INSTALL A HORIZONTAL RAIL 34-38" A.F.F., THE

RAIL SHALL BE CAPABLE OF SUPPORTING 50LBS./PER LIN. FT. HORIZONTAL LOAD, WITHOUT

CONTACTING THE GLASS AND BE 1" X 1.5" IN CROSS SECTIONAL HEIGHT. SUBMIT MOCK UP OF RAIL

AND ATTACHMENT TO ARCHITECT AND HISTORIC PRESERVATION CONSULTANT.

B33 REPAIR AND/OR REPLACE DAMAGED STONE COPING AND REPLACE THRU WALL FLASHINGS. RAKE

AND RESEAL ALL COPING JOINTS.

B34 ROOFING CONTRACTOR SHALL COORDINATE WITH MEP TRADE WORK ROOF PENETRATIONS TO

PROPERLY PROVIDE AND INSTALL ALL TPO FLASHINGS/ACCESSORIES TO COMPLETE ALL REQUIRED

TPO ROOFING MODIFICATIONS. ROOFING CONTRACTOR TO COORDINATE WITH TPO ROOFING

MANUFACTURER.

B35 PROVIDE NEW 60 MIL TPO ROOFING MEMBRANE AND ALL ASSOCIATED FLASHINGS, PITCH PANS,

TERMINATIONS, ETC.

B36 AT EAST BUILDING ENTRANCE FIX PAIR OF ALUMINUM FULL GLASS DOORS IN PLACE, MOUNTED

WITHOUT OPPERABLE HARDWARE WITH FULL PERIMETER SEALANTS FOR A COMPLETE AND WEATHER

TIGHT ASSEMBLY. DOORS TO BE ENCLOSED WITH NEW INTEIROR WALL FRAMING AND FINISHES AT

INTERIOR SIDE OF RESIDENTIAL UNIT.

B37 COORDINATE FINAL LOCATIONS FOR SECURITY SYSTEMS AND SURVEILLANCE CAMERAS WITH OWNER,

ARCHITECT AND HISTORIC CONSULTANT PRIOR TO COMMENCING WORK

B38 PROVIDE NEW 42" METAL GUARDRAIL AT EXTERIOR STAIRS TO BASEMENT MOUNTED TO TOP OF

RETAINING WALL WITH EPOXY ANCHORS. PROVIDE NEW WALL MOUNTED HANDRAIL AT EXTERIOR STAIR

INSTALLED AT 34"-36"AFF WITH 12" EXTENSIONS AT EACH END.

B39 REPAIR WATER DAMAGE AT AUDITORIUM WALL TILE WAINSCOT. REMOVE/RAKE DAMAGED

MORTAR/GROUT AND REPLACE WITH NEW COLOR MATCHED GROUT.

B40 SEAL ALL EXPOSED CONCRETE FLOORS AT CORRIDORS AND BASEMENT.

B41 PRESERVE IN PLACE EXISTING POURED WALL BASE COVES AT EXTERIOR WALLS AND CORRIDOR WALL

LOCATIONS. COORDINATE NEW FLOORING TRANSISTIONS WITH FLOORING CONTRACTOR.

B42 PROVIDE NEW MAIL BOXES RECESS MOUNTED IN NEW FRAMED ENCLOSURE WITH PAINTED GYPSUM

AND LIGHT TEXTURE FINISH

B43 PROVIDE NEW AUDITORIUM COMMON AREA FLOORING, 12"X12" VCT AS APPROVED

BUILDING REHABILITATION
KEYNOTES

B01 AT AREAS WHERE EXISTING CORRIDOR WALLS ARE SHOWN TO REMAIN REFINISH EXISTING TRIM,

CASINGS,  SIDE LITE WINDOW FRAMES, AND MILLWORK. REPLICATE EXISTING COMPONENTS AND TRIM

TO FILL IN WITH NEW COMPONENTS AND TRIM WHERE THEY ARE MISSING OR DAMAGED BEYOND

REPAIR. NEW COMPONENTS OR TRIM SHALL MATCH EXISTING IN MATERIAL, SIZE, DIMENSIONS, SHAPE,

DETAIL AND FORM. CLEAN AND SAND OR STRIP FINISHES FROM EXISTING WOOD COMPONENTS AND

TRIM. PREPARE WOOD SURFACES FOR NEW FINISH. STAIN NEW AND OLD PARTS TO MATCH HISTORIC,

PRIME AND PAINT. (COLOR/FINISHES TO BE APPROVED BY OWNER AND HISTORIC PRESERVATION

CONSULTANT.) APPLY PROTECTIVE MATTE POLYURETHANE COATING(S).

B02 INSTALL NEW DOORS AND HARDWARE PER DOOR SCHEDULE. & SPECIFICATIONS.

B03 PROVIDE AND INSTALL NEW WALL OR BASE DOORSTOPS AT ALL OPERABLE DOORS

B04 INSTALL WOOD BASEBOARD TRIM THROUGHOUT. REUSE SALVAGED WOOD BASEBOARD MATERIAL

RECOVERED DURING DEMOLITION. PROVIDE AND INSTALL NEW WOOD BASEBOARD AS NEEDED TO

SUPPLEMENT SALVAGED MATERIAL FOR A COMPLETE INSTALLATION. CONCENTRATE BEST SALVAGED

MATERIALS IN THE MOST PUBLIC SPACES. USE ONLY ONE KIND OF BASEBOARD IN EACH SPACE,

SALVAGED OR NEW, AS MUCH AS POSSIBLE. CLEAN AND SAND OR STRIP FINISHES FROM EXISTING

WOOD COMPONENTS AND TRIM. PREPARE WOOD SURFACES FOR NEW FINISH. STAIN NEW AND OLD

PARTS TO MATCH HISTORIC STAIN COLOR. APPLY PROTECTIVE MATTE POLYURETHANE COATING(S).

B05 APPLY LIGHT TEXTURE FINISH AT ALL NEW WALLS AND GYP. BD. CEILINGS.

B06 PREPARE INTERIOR SURFACES FOR PAINTED FINISH. PRIME AND PAINT INTERIOR WALLS AND CEILINGS

WITH LOW VOC PAINT. COLORS SHALL BE AS SELECTED BY OWNER AND REVIEWED/APPROVED BY

HISTORIC PRESERVATION CONSULTANT.

B07 PROVIDE AND INSTALL NEW FLOOR FINISHES PER FINISH SCHEDULE. (WOOD GRAIN PATTERNS ARE

NOT ACCEPTABLE PER HISTORIC BRIEFS)

B08 PROVIDE AND INSTALL NEW STUD-CAVITY WOOD BLOCKING WHERE REQUIRED TO FIRMLY SECURE WALL

MOUNTED ACCESSORIES.

B09 PROVIDE AND INSTALL NEW TOILET ACCESSORIES AT ALL RESTROOMS AND BATHROOMS. SEE PLANS

AND SPECS.

B10 INSTALL NEW BUILDING COMMON AREA AND TENANT SIGNAGE, EMERGENCY EGRESS PATH SIGNAGE

AND NEW FEMA TORNADO SAFE ROOM MAXIMUM OCCUPANT LOAD SIGN (MAX OCCUPANCY SIGNAGE

PER EACH FEMA SHELTER, FIVE TOTAL), TORNANDO SHELTER ENTRANCE AND PATHWAY SIGNAGE

(PER 2015 IBC, ICC500/NSSA, 2015 FEMA P-361 AND OUBCC STORM SHELTER REQUIREMENTS.)

B11 FIX NEW DOOR IN PLACE AND REMOVE DOOR HARDWARE. DOOR TRIM TO REMAIN AND TO RECEIVE NEW

FINISHES. SEE DOOR DETAILS.

B12 SEE MECHANICAL, ELECTRICAL, AND PLUMBING SHEETS FOR TRADE REQUIREMENTS.

B13 COORDINATE FINAL LOCATION OF FITNESS EQUIPMENT WITH OWNER AND ARCHITECT. COORDINATE

ELECTRICAL REQUIREMENTS AND INSTALLATION OF FITNESS EQUIPMENT.

B14 AT AREAS WHERE EXISTING WALLS ARE SHOW TO REMAIN, RETAIN AND PROTECT EXISTING INTERIOR

BASE, TRIM, CASING, MILLWORK, ETC.

B15 INFILL FRAME AT ALL DISPLAY CASES,  FEATURES AND RECESSED ELEMENTS AT INTERIOR SIDE OF

RESIDENTIAL UNITS. INSTALL NEW PARTITION WALLS AND FINISHES AS INDICATED.

B16 PATCH AND REPAIR ALL FLOOR OPENINGS PER THE BUILDING CONCRETE REPAIR SPECIFICATION. #4

BAR AT 1'-0" O.C. MAX, SHALL BE EPOXIED INTO THE EXISTING CONCRETE AT MID-DEPTH OF SLAB

THICKNESS WITH 4" HILTI HY 200 EPOXY EMBEDMENT.

B17 REPAIR AND MAINTAIN EXISTING WOOD HISTORIC GUARDRAILS/HANDRAILS, PREP AND FINISH (FINISH

SHALL BE AS SELECTED BY OWNER AND REVIEWED/APPROVED BY HISTORIC PRESERVATION

CONSULTANT). WHERE A HANDRAIL IS EXISTING ON ONLY ONE SIDE OF A STAIRWAY, INSTALL A NEW

HANDRAIL ON THE OTHER SIDE; FABRICATED AND FINISHED TO MATCH THE EXISTING HISTORIC

HANDRAIL. FINISHES AND PROFILES TO BE APPROVED BY THE OWNER AND HISTORIC PRESERVATION

CONSULTANT.

B18 EXISTING TERRAZZO FLOOR FINISHES SHALL REMAIN, PROTECT TERRAZZO FLOOR FROM DAMAGE

DURING CONSTRUCTION OPERATIONS. REPAIR, CLEAN AND POLISH.
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Original doorway, new door

Original doorway, hall side
casing retained, door fixed

in place.
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SCALE: 1/8" = 1'-0"A8.1

1
SECOND FLOOR RENOVATED REFLECTED CEILING PLAN
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Now  ACT
9'-1" AFF in
classrooms.

Unless otherwise
noted, ceilings will be
lowered no more than
4" and covered with
painted gypboard.

10' - 0"Now plaster
11'-10" AFF

Original
structure is
11'-3" AFF.
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GENERAL NOTES:

COORDINATE ROOFING 

REMOVAL AND REPLACEMENT 

W/ MEP FOR RTU, BENT AND 

OTHER PENETRATIONS 

REMAINING, NEW OR 

INFILLED.
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ROOF PLAN

ISSUE/REVISIONS
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GENERAL NOTES:

COORDINATE ROOFING 

REMOVAL AND REPLACEMENT 

W/ MEP FOR RTU, BENT AND 

OTHER PENETRATIONS 

REMAINING, NEW OR 

INFILLED.

SCALE: 1/16" = 1'-0"A2.0

1
DEMO ROOF PLAN
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WHITE, OR AS APPROVED BY HISTORIC 

PRESERVATION CONSULTANT
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SCALE: 1/8" = 1'-0"A3.0

1
WEST SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.0

2
SOUTH ELEVATION

ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

EXTERIOR BUILDING
REHABILITATION KEYNOTES

X01 CLEAN EXISTING EXTERIOR MASONRY AT ALL ELEVATIONS, INCLUDING BUT NOT LIMITED TO VISIBLE

EXTERIOR BRICKWORK AND STONEWORK, IN A MANNER CONSISTENT WITH NATIONAL PARK SERVICE

PUBLISHED PRESERVATION BRIEFS. DO NOT DAMAGE OR ALTER THE PHYSICAL CHARACTERISTICS OF

THE MASONRY SURFACES. WATER PRESSURE SHALL BE AS LOW AS POSSIBLE AND SHALL NOT

EXCEED 350 PSI. PROVIDE MINIMUM 9 SF MOCK-UP PANEL OF CLEANED AREA FOR INSPECTION AND

APPROVAL BY HISTORIC PRESERVATION SPECIALIST. PROVIDE AS MANY MOCK-UP PANELS AS

NEEDED TO DEMONSTRATE VARIOUS CLEANING MATERIALS AND PRESSURES CONSIDERED AND TO

GAIN APPROVAL BEFORE PROCEEDING WITH OVERALL CLEANING OPERATIONS. SUBMIT PROPOSED

CLEANING MATERIALS AND DESCRIPTION OF PROCEDURE FOR REVIEW AND APPROVAL. (SHALL BE

PERFORMED AFTER TUCKPOINTING IS COMPLETED.)

X02 REMOVE EXISTING ABANDONED FASTENERS AND PENETRATIONS, SUCH AS METAL WALL ANCHORS

AND SIMILAR FASTENERS, PATCH HOLES WITH TYPE N MORTAR TO MATCH EXISTING.

X03 CLEAN, REPAIR/REPLACE DAMAGED MASONRY UNITS, AND RE-POINT EXISTING BRICK AND STONE

WORK (ESTIMATED AT 100 BRICK AND MORTAR REPLACEMENTS AND 30 SEPERATE FULL LENGTH

HORIZONTAL MORTAR JOINT RE-POINTING AVERAGE PER ELEVATION FOR BASE BID UNLESS NOTED

OTHERWISE). RE-POINTING MORTAR SHALL BE TYPE "N" AND MATCH THE COLOR, TEXTURE, JOINT

WIDTH, AND JOINT PROFILE OF THE EXISTING HISTORIC MASONRY. WORK SHALL BE PERFORMED IN A

MANNER CONSISTENT WITH PRESERVATION BRIEFS (AS PUBLISHED BY THE NATIONAL PARK

SERVICE) FOR MASONRY CLEANING, REPAIR/REPLACEMENT AND RE-POINTING. PROVIDE SEPARATE

SAMPLE PANELS DEMONSTRATING MASONRY CLEANING, BRICK AND STONE REPAIR/REPLACEMENT,

AND RE-POINTING FOR INSPECTION AND APPROVAL BY HISTORIC PRESERVATION CONSULTANT.

ADDITIONAL SAMPLE PANELS SHALL BE PREPARED AS NEEDED TO ACHIEVE APPROVAL. MASONRY

CONTRACTOR TO VERIFY QUANTITIES PRIOR TO SUBMITTING BID.

X04 PREPARE  ABANDOND WALL PENETRATIONS TO BE FILLED WITH COLOR MATCHING MORTAR AND/OR

REPLACE MASONRY UNITS AS REQUIRED FOR A FLUSH AND WEATHER TIGHT BUILDING ENVELOPE.

BRICK AND MORTAR MOCK-UPS SHALL BE PROVIDED AND AS APPROVED BY THE ARCHITECT AND

HISTORIC PRESERVATION CONSULTANT.

X05 EXISTING LOUVER, FRAME, SILLS, TO REMAIN IN PLACE AND TO BE REFINISHED. PREPARE OPENING

FROM INTERIOR SIDE TO BE INFILL FRAMED W/ INSULATED METAL 6" STUDS (R-19 INSULATION), 7/16"

EXTERIOR TREATED SHEATHING, BUILDING WRAP AT INTERIOR SIDE OF LOUVER TO SEAL OFF

EXISTING OPENING AND CREATE A WEATHER TIGHT ENCLOSURE.

X07 REMOVE EXISTING CAULK AND PROVIDE AND INSTALL NEW CAULK AROUND NEW AND EXISTING

EXTERIOR WALL PENETRATIONS THAT ARE TO REMAIN. INFILL ABANDONED VOIDS W/ MATERIALS

THAT MATCH ADJACENT FINISHES AT PENETRATIONS TO BE REMOVED; COORDINATE WITH MEP.

X08 RESTORE AND MAINTAIN EXISTING BUILDING IDENTIFICATION SIGNAGE ABOVE 

ENTRANCE. (PER NATIONAL PARKS BRIEFS)

X09 PROVIDE SEPERATE UNIT COST FOR BRICK REPLACEMENT, TUCK POINTING AND CAST STONE

RESTORATION/REPLACEMENT. UNIT COST SHALL INCLUDE NEW MORTAR ON ALL FOUR SIDES OF THE

BRICK OR STONE UNIT. UNIT COST WILL BE USED TO ADD AND DEDUCT BRICK AND STONE

REPLACEMENT WORK ABOVE OR BELOW THE BASE BID SCOPE OF WORK.

X10 ROOFING CONTRACTOR SHALL COORDINATE WITH MEP TRADE WORK ROOF PENETRATIONS TO

PROPERLY PROVIDE AND INSTALL ALL TPO FLASHINGS/ACCESSORIES TO COMPLETE ALL REQUIRED

TPO ROOFING MODIFICATIONS. ROOFING CONTRACTOR TO COORDINATE WITH TPPO ROOFING

MANUFACTURE AS NEEDED TO MAINTAIN CURRENT ROOFING WARRANTY

X11

X12 REMOVE AND REPLACE  ENTRY DOORS PER DOOR SCHEDULE (INCLUDE PANIC HARDWARE WHERE

INDICATED, CLOSER AND ELECTRONIC ACCESS CONTROL(S). SUBMIT SHOP DRAWINGS TO ARCHITECT

FOR APPROVAL.

X13 MASONRY RESTORATION CONTRACTOR TO INSPECT, RESTORE AND CLEAN ALL PARAPET WALLS AND

ARCHITECTURAL STONE COPINGS.

X14 PROVIDE NEW WALL MOUNTED EXTERIOR LIGHTING AT ENTRY LOCATIONS. SEE ELECTRICAL PLANS

FOR ADDITIONAL INFORMAITON.
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Solid doors with
applied panel molding.

Drawing error--these will be hung
windows.
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A3.1

SCALE: 1/8" = 1'-0"A3.1

1
EAST SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.1

2
NORTH ELEVATION

ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

EXTERIOR BUILDING
REHABILITATION KEYNOTES

X01 CLEAN EXISTING EXTERIOR MASONRY AT ALL ELEVATIONS, INCLUDING BUT NOT LIMITED TO VISIBLE

EXTERIOR BRICKWORK AND STONEWORK, IN A MANNER CONSISTENT WITH NATIONAL PARK SERVICE

PUBLISHED PRESERVATION BRIEFS. DO NOT DAMAGE OR ALTER THE PHYSICAL CHARACTERISTICS OF

THE MASONRY SURFACES. WATER PRESSURE SHALL BE AS LOW AS POSSIBLE AND SHALL NOT

EXCEED 350 PSI. PROVIDE MINIMUM 9 SF MOCK-UP PANEL OF CLEANED AREA FOR INSPECTION AND

APPROVAL BY HISTORIC PRESERVATION SPECIALIST. PROVIDE AS MANY MOCK-UP PANELS AS

NEEDED TO DEMONSTRATE VARIOUS CLEANING MATERIALS AND PRESSURES CONSIDERED AND TO

GAIN APPROVAL BEFORE PROCEEDING WITH OVERALL CLEANING OPERATIONS. SUBMIT PROPOSED

CLEANING MATERIALS AND DESCRIPTION OF PROCEDURE FOR REVIEW AND APPROVAL. (SHALL BE

PERFORMED AFTER TUCKPOINTING IS COMPLETED.)

X02 REMOVE EXISTING ABANDONED FASTENERS AND PENETRATIONS, SUCH AS METAL WALL ANCHORS

AND SIMILAR FASTENERS, PATCH HOLES WITH TYPE N MORTAR TO MATCH EXISTING.

X03 CLEAN, REPAIR/REPLACE DAMAGED MASONRY UNITS, AND RE-POINT EXISTING BRICK AND STONE

WORK (ESTIMATED AT 100 BRICK AND MORTAR REPLACEMENTS AND 30 SEPERATE FULL LENGTH

HORIZONTAL MORTAR JOINT RE-POINTING AVERAGE PER ELEVATION FOR BASE BID UNLESS NOTED

OTHERWISE). RE-POINTING MORTAR SHALL BE TYPE "N" AND MATCH THE COLOR, TEXTURE, JOINT

WIDTH, AND JOINT PROFILE OF THE EXISTING HISTORIC MASONRY. WORK SHALL BE PERFORMED IN A

MANNER CONSISTENT WITH PRESERVATION BRIEFS (AS PUBLISHED BY THE NATIONAL PARK

SERVICE) FOR MASONRY CLEANING, REPAIR/REPLACEMENT AND RE-POINTING. PROVIDE SEPARATE

SAMPLE PANELS DEMONSTRATING MASONRY CLEANING, BRICK AND STONE REPAIR/REPLACEMENT,

AND RE-POINTING FOR INSPECTION AND APPROVAL BY HISTORIC PRESERVATION CONSULTANT.

ADDITIONAL SAMPLE PANELS SHALL BE PREPARED AS NEEDED TO ACHIEVE APPROVAL. MASONRY

CONTRACTOR TO VERIFY QUANTITIES PRIOR TO SUBMITTING BID.

X04 PREPARE  ABANDOND WALL PENETRATIONS TO BE FILLED WITH COLOR MATCHING MORTAR AND/OR

REPLACE MASONRY UNITS AS REQUIRED FOR A FLUSH AND WEATHER TIGHT BUILDING ENVELOPE.

BRICK AND MORTAR MOCK-UPS SHALL BE PROVIDED AND AS APPROVED BY THE ARCHITECT AND

HISTORIC PRESERVATION CONSULTANT.

X05 EXISTING LOUVER, FRAME, SILLS, TO REMAIN IN PLACE AND TO BE REFINISHED. PREPARE OPENING

FROM INTERIOR SIDE TO BE INFILL FRAMED W/ INSULATED METAL 6" STUDS (R-19 INSULATION), 7/16"

EXTERIOR TREATED SHEATHING, BUILDING WRAP AT INTERIOR SIDE OF LOUVER TO SEAL OFF

EXISTING OPENING AND CREATE A WEATHER TIGHT ENCLOSURE.

X07 REMOVE EXISTING CAULK AND PROVIDE AND INSTALL NEW CAULK AROUND NEW AND EXISTING

EXTERIOR WALL PENETRATIONS THAT ARE TO REMAIN. INFILL ABANDONED VOIDS W/ MATERIALS

THAT MATCH ADJACENT FINISHES AT PENETRATIONS TO BE REMOVED; COORDINATE WITH MEP.

X08 RESTORE AND MAINTAIN EXISTING BUILDING IDENTIFICATION SIGNAGE

X09 PROVIDE SEPERATE UNIT COST FOR BRICK REPLACEMENT, TUCK POINTING AND CAST STONE

RESTORATION/REPLACEMENT. UNIT COST SHALL INCLUDE NEW MORTAR ON ALL FOUR SIDES OF THE

BRICK OR STONE UNIT. UNIT COST WILL BE USED TO ADD AND DEDUCT BRICK AND STONE

REPLACEMENT WORK ABOVE OR BELOW THE BASE BID SCOPE OF WORK.

X10 ROOFING CONTRACTOR SHALL COORDINATE WITH MEP TRADE WORK ROOF PENETRATIONS TO

PROPERLY PROVIDE AND INSTALL ALL TPO FLASHINGS/ACCESSORIES TO COMPLETE ALL REQUIRED

TPO ROOFING MODIFICATIONS. ROOFING CONTRACTOR TO COORDINATE WITH TPPO ROOFING

MANUFACTURE AS NEEDED TO MAINTAIN CURRENT ROOFING WARRANTY

X12 REMOVE AND REPLACE  ENTRY DOORS PER DOOR SCHEDULE (INCLUDE PANIC HARDWARE WHERE

INDICATED, CLOSER AND ELECTRONIC ACCESS CONTROL(S). SUBMIT SHOP DRAWINGS TO ARCHITECT

FOR APPROVAL.

X13 MASONRY RESTORATION CONTRACTOR TO INSPECT, RESTORE AND CLEAN ALL PARAPET WALLS AND

ARCHITECTURAL STONE COPINGS.

X14 PROVIDE NEW WALL MOUNTED EXTERIOR LIGHTING AT ENTRY LOCATIONS. SEE ELECTRICAL PLANS

FOR ADDITIONAL INFORMAITON.
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Solid doors with
applied panel molding.

Drawing error--these will be
hung windows.



1 HOUR U.L. U341

1 HOUR U.L. U341

3 1/2"3 1/2"

9 1/4"

16
" 

O
.C

.
8

"

9 1/4"

1"

SECTION VIEW

FIRESTOPPING -

PROVIDE SOLID 2

X BLOCKING @

10'-0" O/C

INTERVALS

DOUBLE MTL. STUD WALL @ 16" O/C 

STAGGERED FROM SIDE TO SIDE

CAULK AROUND ALL

PENETRATIONS

PROVIDE SOLID 2 X 8

BLOCKING FULL HGT.

WHERE PARTITION WALLS

JOIN EXTERIOR WALLS FOR

FIRESTOP

PLAN VIEW

EXISTING FLOOR

STRUCTURE MTL. STUD WALL WITH

1" AIRSPACE AND 5/8"

TYPE "X" GYP. BD. BOTH

SIDES CONT. TO

SUB-FLOOR

MTL STUD WALL WITH 1"

AIRSPACE AND 5/8" TYPE "X"

GYP. BD. BOTH SIDES CONT. TO

SUB-FLOOR

(R-13) UNFACED BATT. 

INSUL.

CONT.

BLOCKING AS REQUIRED

EXISTING PLASTER CEILING

(REPAIR AS REQUIRED)

SECURE SILL PLATES (PRESSURE

TREATED AT GROUND FLOOR ONLY) W/

5/8" DIA. EXPANSION ANCHORS OR

EPOXIED ANCHORS @ 4'-0" O/C

FUR DOWN CEILING 

3 5/8" MTL. STUD & 

BAT. INSUL. 

8'-6"

MAX. SPAN

EX. FLR. JOISTS

CONT. 2X4 FASTENED 

TO EXISTING JOISTS @ 

(2) #12 TEK SCREWS 

@ EA. JOIST 2'-0" O.C.

2X4 JOISTS @

16" O.C.

E
X.

 W
A

L
L

2X4 VERT. FASTENED EA.

END W/ (2) #10 X 3" WOOD

SCREWS

UNIT SIDE

EXISTING FLOOR

STRUCTURE

EXISTING PLASTER

CEILING (REPAIR/

REFINISH AS REQUIRED)

EXISTING WALL W/ LATH &

PLASTER

BLOCKING AS

REQUIRED

5/8" TYPE "X" GYP. BD.

5/8" TYPE "X" GYP. BD. CONT.

TO SUB-FLOOR PAINTED

LIGHT ON CORRIDOR SIDE @

SIDE LITE WINDOW

NEW 1-HR WALLEXISTING SITE LITE

GLAZING

SECURE SILL PLATES

(PRESSURE TREATED AT

GROUND FLOOR ONLY) W/

5/8" DIA. EXPANSION

ANCHORS OR EPOXIED

ANCHORS @ 4'-0" O/C

A4.0

5

FUR DOWN CEILING 

3 5/8" MTL. STUD & 

BAT. INSUL. 

NEW DOOR

CORRIDOR SIDE UNIT SIDE

EXISTING TRIM TO 

BE REFINISHED

EXISTING TRANSOM

PANEL TO BE REFINISHED 

IN PLACE

2 PANEL DOOR

SECURE SILL PLATES (PRESSURE

TREATED AT GROUND FLOOR ONLY) W/

5/8" DIA. EXPANSION ANCHORS OR

EPOXIED ANCHORS @ 4'-0" O/C

ACTUAL CEILING HEIGHTS MAY VARY. 

SEE REFLECTED CEILING PLANS FOR 

ADDITIONAL INFORMATION

(2) LAYERS GWB 

PAINTED BOTH SIDES 

W/ EDGE MOLDING

EXISTING WALL

EXISTING FLOOR STRUCTURE

EXISTING FLOOR STRUCTURE

5/8" TYPE "X" GYP. BD. CONT. 

TO SUBFLOOR PAINTED LIGHT 

ON CORRIDOR SIDE @ SIDE LITE 

WINDOW

NEW 1-HR WALL W/ SOUND 

ATTENUATING INSULATION

NEW GYP. BD. CEILING 

ON MTL. FRAMING

SECURE METAL WALL 

RUNNER TO DECK

SECURE METAL WALL 

RUNNER TO DECK

UNIT SIDE CORRIDOR SIDE

UL263 - U415

WALL ASSEMBLY

PAINT FACE OF GWB PANEL 

LIGHT COLOR BEHIND GLAZING.

NO OPPERABLE HARDWARE 

AND AFFIX/ANCHOR DOOR IN 

PLACE - IN CLOSED POSITION

NEW TWO PANEL DOOR (COLOR 

SELECTED BY OWNER/ARCHITECT)

SEAL GAP AT BASE OF DOOR

APPLIED PAINTED GWB PANEL 

AFFIXED TO BACK TO DOOR, 

PAINTED LIGHT COLOR

ACTUAL CEILING HEIGHTS MAY 

VARY. SEE REFLECTED CEILING 

PLANS FOR ADDITIONAL 

INFORMATION
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ISSUE/REVISIONS
0 DD MMM YYYY REVIEW SET

SCALE: 3/4" = 1'-0"A4.0

4
1-HOUR DWELLING UNIT SEPARATION WALL

SCALE: 1" = 1'-0"A4.0

5

CEILING FURR-DOWN FRAMING

(SUPPORTED BY (1) WALL)

SCALE: 1" = 1'-0"A4.0

2
SIDELITE WINDOW SECTION

SCALE: 1" = 1'-0"A4.0

3
DOOR SECTION

SCALE: 3/4" = 1'-0"A4.0

1
CORRIDOR WALL SECTION

NOTES:
1) SIGN TO BE LIGHTED.  COORDINATE WITH POWER CO.
AND/OR ELECTRICAL CONTRACTOR.
2) REQUIRES OWNER APPROVAL PRIOR TO ORDERING.
3) SIGN TO BE TWO SIDED.

GROUT SOLID

(2) #4'S HORZ

TOP & BOT.

CAST STONE CAP &

DETAILING

BRICK BEYOND

TREATED 2X4 WOOD

FRAMING

1" TREATED PINE

DISPLAY SIGNAGE

(PRIME & PAINT)

(4) LAYERS 

3/8" PLYWOOD

TREATED WOOD

TRIM (PRIMED &

PAINTED)

CAST STONE 

SILL/ CAP

PIN TO WOOD

FRAME

7/16" OSB

CAST STONE

BASE BEYOND

BRICK

PIN TO WOOD

FRAME

HARMONY SCHOOL
ADDRESS

PHONE NUMBER

12" HIGH VINYL

LETTERING

6" HIGH VINYL

LETTERING

ACCESSIBILITY

LOGO

FAIR HOUSING

LOGO 6"X6"

(TYP.)

ENERGY STAR

LOGO

NAHB GREEN

CERTIFIED LOGO

SECTION AA:

SIGNBOARD AREA 93" X

44.75" (2-SIDED)

END ELEVATION

6 1/4"

6
' -

 0
"

3
6

"

1' 
- 

0
"

3
"

3
"

3
' -

 0
"

3
 3

/4
"

12' - 0" 2' - 0" 2' - 0"

1' 
- 

0
"

3
' -

 0
"

6
' -

 0
"

1' - 4"

1' - 11"

2' - 0"

PROJECT MONUMENT SIGN

#4 X24" REBAR 

DOWELS AT 24" 

O.C.

10"x3" CONC. CAP 

W/ CONTROL JOINT 

@ 48"O.C. MAX.

10" CONC. FOUND. W/ 

(2) #4 REBAR AT TOP 

AND BOTTOM & #4's 

VERT. AT 48" O.C.

6X6 - 10/10 WWM

4" CMU WALL W/

BRICK FACING &

HORIZ. REINF. @

16" O.C.

5
' -

 0
"

1'
 -

 0
"

1' - 4"

3
' -

 0
"

4
"

8"

SCALE: 1/2" = 1'-0"ASD1.1

2
DUMPSTER ENCLOSURE SECTION
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RETAIN TRANSOM IF
EXTANT. SEE

DETAIL 3.
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Existing interior
casing to remain in

place.

Existing interior
stool and apron to
remain in place.

Notes and changes to
Quaker Window drawings
by Deb Sheals

9/16"

Quaker H650 Series
Single Hung
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Existing interior
casing to remain in

place.

Existing interior
casing to remain in

place.

Quaker H650 Series
Single Hung

3.64 in 3.64 in

NOTE: Mullion widths
vary, but most interior

mullions are 7-1/4"
instead of 9".  See

details on the following
page for a detail of the

smaller mullion. All
existing mullions and
interior face plates will

be retained.
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Original School, ca. 1932

Photo from the Oklahoma
Historical Society

Historic Photo
Showing Muntin Patterns



ca. 1936

1935 East Wall
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Bottom:
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SCALE: 3/16" = 1'-0"A3.0CB
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WINDOW SCHEDULE TYPE MARK
TYPE MARK SIZE HARDWARE GLAZING COMMENTS

1 3'-0" x 5'-0" STANDARD LOW 'E' ENERGY STAR MUNTINS W SCREEN

2 6'-0" x 5'-0" STANDARD LOW 'E' ENERGY STAR MUNTINS W SCREEN

SCALE: 1/8" = 1'-0"A3.0

1
6-PLEX FRONT ELEVATION

SCALE: 1/8" = 1'-0"A3.0

2
6-PLEX LEFT SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.0

3
6-PLEX RIGHT SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.0

4
6-PLEX REAR ELEVATION
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A3.1EXTERIOR ELEVATIONS

SCALE: 1/8" = 1'-0"A3.1

1
8-PLEX FRONT ELEVATION

SCALE: 1/8" = 1'-0"A3.1

2
8-PLEX LEFT SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.1

3
8-PLEX RIGHT SIDE ELEVATION

SCALE: 1/8" = 1'-0"A3.1

4
8-PLEX REAR ELEVATION
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Quick Facts
• Lumen packages range from 4,200 - 80,800   

(34W - 640W)
• Efficacy up to 156 lumens per watt

Interactive Menu
• Ordering Information page 2

• Mounting Details page 3

• Optical Distributions page 4

• Product Specifications page 4

• Energy and Performance Data page 4

• Control Options page 9

Dimensional Details

Area / Site Luminaire

McGraw-Edison  
GLEON Galleon

Typical Applications

Outdoor • Parking Lots • Walkways • Roadways • Building Areas 

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

Number of  
Light 

Squares

 
"A"  

Width

"B"  
Standard 

Arm Length

"B"  
Extended 

Arm Length 1

“B”  
Quick Mount 
Arm Length

“B”  
Quick Mount 

Extended 
Arm Length

1-4 15-1/2" 7" 10" 10-5/8" 16-9/16"

5-6 21-5/8" 7" 10" 10-5/8" 16-9/16"

7-8 27-5/8" 7" 13" 10-5/8" --

9-10 33-3/4" 7" 16" -- --

NOTES: 
For arm selection requirements and additional line art, see Mounting Details section.

Connected Systems
• WaveLinx
• Enlighted

Product Certifications

Product Features

LumenSafe Technology Enlighted WaveLinx Light ARchitectTM

DELIVERED LUMENS 554.3

WATTS 18.7

VOLTAGE Universal 120V - 277V

DIMMING 0-10V, ELV, TRAC, CL

LIGHT DISTRIBUTION
Symmetric or Asymmetric depending on 
barn doors position

MOUNTING OPTIONS Wall

OPTICS Adjustable beam spread

CCT 2700K, 3000K or 4000K

CRI 90+

COLOR BINNING 3-Step

BUG RATING B0-U3-G0

DARK SKY Non-Compliant

WET LISTED IP65

GENERAL LISTING ETL, ADA

CALIFORNIA TITLE 24
Can be used to comply with CEC 2019 Title 
24 Part 6 for outdoor use. Registration with 
CEC Appliance Database not required.

VEX WALL SCONCE

The Vex Outdoor LED Wall Sconce is a minimalist profile featuring up and down lighting 
and delivers a wide range of optical control and illumination options. Independently 
controlled beam angles range from 10° - 120° achieved with a simple tool-free adjustment. 
Beams are lockable and can be set symmetric or asymmetric in both directions. Angle 
markers ensure consistency and precision from fixture to fixture. Vex is ideal for indoor or 
outdoor accent lighting, ambient lighting and wayfinding where beam angle is critical.

Key features 
• Tool-free, independent, up/down beam angle adjustment 10° - 120° 
• Asymmetric or Symmetric Beam Shaping 
• Lockable 
• Angle markers for consistent and precise aiming

SPECIFICATIONS

VEX
shown in black

VEX
shown in charcoal

VEX
shown in bronze

VEX
shown in white

Exterior
Light

Fixtures

Southwest Doors to
Auditorium Link

Next to Exterior
Doors

Site Lighting
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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.

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.
B. All electronic Submittals shall be sent to the Architect from the Contractor – electronic

submittals from sub-contractors will not be accepted.
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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 Oklahoma Housing Finance Agency (OHFA) shall schedule a meeting prior to start
of construction.

B. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. OHFA Representative.
5. Historic Preservation consultant.
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.
4. OHFA Representative.
5. Historic Preservation consultant.
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6. Contractor's superintendent.
7. 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.
3. Certificates.
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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:

1. Transmit related items together as single package.
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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



3849 / Marcus Garvey Harmony Redevelopment 01 30 00 - 6 ADMINISTRATIVE REQUIREMENTS



3849 / Marcus Garvey Harmony Redevelopment 01 40 06 - 1 NATIONAL PARK SERVICE
PRESERVATION BRIEFS

SECTION 01 40 06
NATIONAL PARK SERVICE PRESERVATION BRIEFS

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

NATIONAL PARK SERVICE
U.S. DEPARTMENT OF THE INTERIOR

PRESERVATION BRIEFS

1.02 PRESERVATION BRIEFS INCLUDED:
A. PB-1     Cleaning and Water-Repellent Treatments for Historic Masonry Buildings
B. PB-2     Repointing Mortar Joints in Historic Masonry Buildings

END OF SECTION
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1 PRESERVATION 
BRIEFS 

Assessing Cleaning and Water-Repellent 
Treatments for Historic Masonry Buildings 

Robert C. Mack, AlA 
Anne Grimmer 

u.s. Department of the Interior 
National Park Service 
Cultural Resources 

Heritage Preservation Services 

Inappropriate cleaning and coating treatments are a major 
cause of damage to historic masonry buildings. While 
either or both treatments may be appropriate in some cases, 
they can be very destructive to historic masonry if they are 
not selected carefully. Historic masonry, as considered 
here, includes stone, brick, architectural terra cotta, cast 
stone, concrete and concrete block. It is frequently cleaned 
because cleaning is equated with improvement. Cleaning 
may sometimes be followed by the application of a water
repellent coating. However, unless these procedures are 
carried out under the guidance and supervision of an 
architectural conservator, they may result in irrevocable 
damage to the historic resource. 

The purpose of this Brief is to provide information on the 
variety of cleaning methods and materials that are available 
for use on the exterior of historic masonry buildings, and 
to provide guidance in selecting the most appropriate 
method or combination of methods. The difference between 

water-repellent coatings and waterproof coatings 
is explained, and the purpose of each, the suitability of 
their application to historic masonry buildings, and the 
possible consequences of their inappropriate use are 
discussed. 

The Brief is intended to help develop sensitivity to the 
qualities of historic masonry that makes it so special, and 
to assist historic building owners and property managers 
in working cooperatively with architects, architectural 
conservators and contractors (Fig. 1). Although specifically 
intended for historic buildings, the information is applicable 
to all masonry buildings. This publication updates and 
expands Preservation BriefI: The Cleaning and Waterproof 
Coating of Masonry Buildings. The Brief is not meant to be 
a cleaning manual or a guide for preparing specifications. 
Rather, it provides general information to raise awareness 
of the many factors involved in selecting cleaning and 
water-repellent treatments for historic masonry buildings. 

Figure 1. Low-to medium- pressure steam (hot-pressurized water was/ling), is being used to clean the exterior of the U.S. Tariff Commission Building, the 
first marble building constructed in Washington, D.C., in 1839. This method was selected by an architecural conservator as the "gentlest means possible" 
to clean the marble. Steam ca n soften heavy soiling deposits such as those on the cornice and column capitals, and facilitate easy removal. Note how 
these depos its have been removed from the right side oJ the cornice which has already been cleaned. 
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Figure 2. Biological growth as shown on this marble foundation 
can usually be removed using a low-press ure water wash, possibly witiz 
a non-ionic detergent added to it, and scrubbing with a natura l or 
syllthetic bristle brush. 

Preparing for a Cleaning Project 

Reasons for cleaning. First, it is important to determine 
whether it is appropriate to clean the masonry. The objective 
of cleaning a historic masonry building must be considered 
carefully before arriving at a decision to clean. There are 
several major reasons for cleaning a historic masonry 
building: improve the appearance of the building by 
removing unattractive dirt or soiling materials, or non
historic paint from the masonry; retard deterioration by 
removing soiling materials that may be damaging the 
masonry; or provide a clean surface to accurately match 
rep ointing mortars or patching compounds, or to conduct 
a condition survey of the masonry. 

Identify what is to be removed. The general nature and 
source of dirt or soiling material on a building must be 
identified to remove it in the gentlest means possible 
that is, in the most effective, yet least harmful, manner. 
Soot and smoke, for example, require a different cleaning 
agent to remove than oil stains or metallic stains. Other 
common cleaning problems include biological growth such 
as mold or mildew, and organic matter such as the tendrils 
left on masonry after removal of ivy (Fig. 2). 

Consider the historic appearance of the building. If the 
proposed cleaning is to remove paint, it is important in 
each case to learn whether or not unpainted masonry is 
historically appropriate. And, it is necessary to consider 
why the building was painted (Fig. 3). Was it to cover bad 
rep ointing or unmatched repairs? Was the building 
painted to protect soft brick or to conceal deteriorating 
stone? Or, was painted masonry simply a fashionable 

Figu re 3. Th is small test area has revealed a red brick patch that does 110t 
match the original beige brick. Th is may explain why the building was 
painted, and may suggest to the owner that it may be preferable to keep 
it pa inted. 

treatment in a particular historic period? Many buildings 
were painted at the time of construction or shortly thereafter; 
retention of the paint, therefore, may be more appropriate 
historically than removing it. And, if the building appears 
to have been painted for a long time, it is also important 
to think about whether the paint is part of the character of 
the historic building and if it has acquired significance over 
time. 

Consider the practicalities of cleaning or paint removal. 
Some gypsum or sulfate crusts may have become integral 
with the stone and, if cleaning could result in removing 
some of the stone surface, it may be preferable not to clean. 
Even where unpainted masonry is appropriate, the retention 
of the paint may be more practical than removal in terms 
of long range preservation of the masonry. In some cases, 
however, removal of the paint may be desirable. For 
example, the old paint layers may have built up to such 
an extent that removal is necessary to ensure a sound 
surface to which the new paint will adhere. 

Study the masonry. Although not always necessary, in 
some instances it can be beneficial to have the coating or 
paint type, color, and layering on the masonry researched 
before attempting its removal. Analysis of the nature of 
the soiling or of the paint to be removed from the masonry, 
as well as guidance on the appropriate cleaning method, 
may be provided by professional consultants, including 
architectural conservators, conservation scientists and 
preservation architects. The State Historic Preservation 
Office (SHPO), local historic district commissions, 
architectural review boards and preservation-oriented 
websites may also be able to supply useful information on 
masonry cleaning techniques. 



Understanding the Building Materials 

The construction of the building must be considered when 
developing a cleaning program because inappropriate 
cleaning can have a deleterious effect on the masonry as 
well as on other building materials. The masonry material 
or materials must be correctly identified. It is sometimes 
difficult to distinguish one type of stone from another; for 
example, certain sandstones can be easily confused with 
limestones. Or, what appears to be natural stone may not 
be stone at all, but cast stone or concrete. Historically, cast 
stone and architectural terra cotta were frequently used in 
combination with natural stone, especially for trim elements 
or on upper stories of a building where, from a distance, 
these substitute materials looked like real stone (Fig. 4). 
Other features on historic buildings that appear to be stone, 
such as decorative cornices, entablatures and window 
hoods, may not even be masonry, but metal. 

Identify prior treatments. Previous treatments of the 
building and its surroundings should be researched and 
building maintenance records should be obtained, if 
available. Sometimes if streaked or spotty areas do not 
seem to get cleaner following an initial cleaning, closer 
inspection and analysis may be warranted. The 
discoloration may turn out not to be dirt but the remnant 
of a water-repellent coating applied long ago which has 
darkened the surface of the masonry over time (Fig. 5). 
Successful removal may require testing several cleaning 
agents to find something that will dissolve and remove the 
coating. Complete removal may not always be possible. 
Repairs may have been stained to match a dirty building, 
and cleaning may make these differences apparent. De
icing salts used near the building that have dissolved can 

Figure 4. The foundation of this brick building is limestone, but the 
decorative trim above is architectural terra cotta intended to simuillte 
stone. 

Figure 5. Repeated wllter washing did rIOt remove the staining inside 
this limestone porte cochere. Upon closer examination, it was 
determined to be a water-repellent coating that had been applied many 
years earlier. An alkaline cleaner may be effective in removing it . 

migrate into the masonry. Cleaning may draw the salts to 
the surface, where they will appear as efflorescence (a 
powdery, white substance), which may require a second 
treatment to be removed. Allowances for dealing with 
such unknown factors, any of which can be a potential 
problem, should be included when investigating cleaning 
methods and materials. Just as more than one kind of 
masonry on a historic building may necessitate multiple 
cleaning approaches, unknown conditions that are 
encountered may also require additional cleaning 
treatments. 

Choose the appropriate cleaner. The importance of testing 
cleaning methods and materials cannot be over emphasized. 
Applying the wrong cleaning agents to historic masonry 
can have disastrous results. Acidic cleaners can be extremely 
damaging to acid-sensitive stones, such as marble and 
limestone, resulting in etching and dissolution of these 
stones. Other kinds of masonry can also be damaged by 
incompatible cleaning agents, or even by cleaning agents 
that are usually compatible. There are also numerous kinds 
of sandstone, each with a considerably different geological 
composition. While an acid-based cleaner may be safely 
used on some sandstones, others are acid-sensitive and 
can be severely etched or dissolved by an acid cleaner. 
Some sandstones contain water-soluble minerals and can 
be eroded by water cleaning. And, even if the stone type 
is correctly identified, stones, as well as some bricks, may 
contain unexpected impurities, such as iron particles, that 
may react negatively with a particular cleaning agent and 
result in staining. Thorough understanding of the physical 
and chemical properties of the masonry will help avoid 
the inadvertent selection of damaging cleaning agents. 
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Figure 6. Timed water soaking can be very effective for cleaning 
limestone and marble as shown here at the Marble Collegiate Church 
in New York City. In this case, a twelve-hour water soak using a 
multi-nozzle manifold was followed by a final water rinse. Photo: Diane 
S. Kaese, Wiss, Janney, Elstner Associates, lnc., N. Y. , N. Y. 

Other building materials also may be affected by the 
cleaning process. Some chemicals, for example, may have 
a corrosive effect on paint or glass. The portions of building 
elements most vulnerable to deterioration may not be 
visible, such as embedded ends of iron window bars. 
Other totally unseen items, such as iron cramps or ties 
which hold the masonry to the structural frame, also may 
be subject to corrosion from the use of chemicals or even 
from plain water. The only way to prevent problems in 
these cases is to study the building construction in detail 
and evaluate proposed cleaning methods with this 
information in mind. However, due to the very likely 
possibility of encountering unknown factors, any cleaning 
project involving historic masonry should be viewed as 
unique to that particular building. 

Cleaning Methods and Materials 

Masonry cleaning methods generally are divided into 
three major groups: water, chemical, and abrasive. Water 
methods soften the dirt or soiling material and rinse the 
deposits from the masonry surface. Chemical cleaners 
react with dirt, soiling material or paint to effect their 
removal, after which the cleaning effluent is rinsed off the 
masonry surface with water. Abrasive methods include 
blasting with grit, and the use of grinders and sanding 
discs, all of which mechanically remove the dirt, soiling 
material or paint (and, usually, some of the masonry 
surface). Abrasive cleaning is also often followed with a 
water rinse. Laser cleaning, although not discussed here 
in detail, is another technique that is used sometimes by 
conservators to clean small areas of historic masonry. It 
can be quite effective for cleaning limited areas, but it is 
expensive and generally not practical for most historic 
masonry cleaning projects. 

Although it may seem contrary to common sense, masonry 
cleaning projects should be carried out starting at the 

bottom and proceeding to the top of the building always 
keeping all surfaces wet below the area being cleaned. 
The rationale for this approach is based on the principle 
that dirty water or cleaning effluent dripping from cleaning 
in progress above will leave streaks on a dirty surface but 
will not streak a clean surface as long as it is kept wet and 
rinsed frequently. 

Water Cleaning 

Water cleaning methods are generally the gentlest means 
possible, and they can be used safely to remove dirt from 
all types of historic masonry.* There are essentially four 
kinds of water-based methods: soaking; pressure water 
washing; water washing supplemented with non-ionic 
detergent; and steam, or hot-pressurized water cleaning. 
Once water cleaning has been completed, it is often 
necessary to follow up with a water rinse to wash off the 
loosened soiling material from the masonry. 

Soaking. Prolonged spraying or misting with water is 
particularly effective for cleaning limestone and marble. 
It is also a good method for removing heavy accumulations 
of soot, sulfate crusts or gypsum crusts that tend to form 
in protected areas of a building not regularly washed by 
rain. Water is distributed to lengths of punctured hose or 
pipe with non-ferrous fittings hung from moveable 
scaffolding or a swing stage that continuously mists the 
surface of the masonry with a very fine spray (Fig. 6). A 
timed on-off spray is another approach to using this 
cleaning technique. After one area has been cleaned, the 
apparatus is moved on to another. Soaking is often used 
in combination with water washing and is also followed 
by a final water rinse. Soaking is a very slow method
it may take several days or a week-but it is a very gentle 
method to use on historic masonry. 

Water Washing. Washing with low-pressure or medium
pressure water is probably one of the most commonly 
used methods for removing dirt or other pollutant soiling 
from historic masonry buildings (Fig. 7). Starting with a 
very low pressure (100 psi or below), even using a garden 
hose, and progressing as needed to slightly higher pressure 
-generally no higher than 300-400 psi-is always the 
recommended way to begin. Scrubbing with natural bristle 
or synthetic bristle brushes-never metal which can abrade 
the surface and leave metal particles that can stain the 
masonry-can help in cleaning areas of the masonry that 
are especially dirty. 

Water Washing with Detergents. Non-ionic detergents 
-which are not the same as soaps -are synthetic organic 
compounds that are especially effective in removing oily 
soil. (Examples of some of the numerous proprietary non
ionic detergents include Igepal by GAF, Tergitol by Union 
Carbide and Triton by Rohm & Haas.) Thus, the addition 
of a non-ionic detergent, or surfactant, to a low- or medium
pressure water wash can be a useful aid in the cleaning 

'Water cleaning methods may not be appropriate to use on some badly 
deteriorated masonry because water may exacerbate the deterioration, 
or on gypsum or alabaster which are very soluble in water. 



process. (A non-ionic detergent, unlike most household 
detergents, does not leave a solid, visible residue on the 
masonry.) Adding a non-ionic detergent and scrubbing 
with a natural bristle or synthetic bristle brush can facilitate 
cleaning textured or intricately carved masonry. This 
should be followed with a final water rinse. 

Steam/Hot-Pressurized Water Cleaning. Steam cleaning 
is actually low-pressure hot water washing because the 
steam condenses almost immediately upon leaving the 
hose. This is a gentle and effective method for cleaning 
stone and particularly for acid-sensitive stones. Steam can 
be especially useful in removing built-up soiling deposits 
and dried-up plant materials, such as ivy disks and tendrils. 
It can also be an efficient means of cleaning carved stone 
details and, because it does not generate a lot of liquid 
water, it can sometimes be appropriate to use for cleaning 
interior masonry (Figs. 8-9). 

Potential hazards of water cleaning. Despite the fact that 
water-based methods are generally the most gentle, even 
they can be damaging to historic masonry. Before beginning 
a water cleaning project, it is important to make sure that 
all mortar joints are sound and that the building is 
watertight. Otherwise water can seep through the walls 
to the interior, resulting in rusting metal anchors and 
stained and ruined plaster. 

Some water supplies may contain traces of iron and copper 
which may cause masonry to discolor. Adding a chelating 
or complexing agent to the water, such as EDTA (ethylene 
diamine tetra-acetic acid), which inactivates other metallic 
ions, as well as softens minerals and water hardness, will 
help prevent staining on light-colored masonry. 

Any cleaning method involving water should never be 
done in cold weather or if there is any likelihood of frost 
or freezing because water within the masonry can freeze, 
causing spalling and cracking. Since a masonry wall may 
take over a week to dry after cleaning, no water cleaning 
should be permitted for several days prior to the first 
average frost date, or even earlier if local forecasts predict 
cold weather. 

Most essential of all, it is important to be aware that using 
water at too high a pressure, a practice common to "power 
washing" and "water blasting", is very abrasive and can 
easily etch marble and other soft stones, as well as some 
types of brick (Figs. 10-11). In addition, the distance of the 
nozzle from the masonry surface and the type of nozzle, 
as well as gallons per minute (gpm), are also important 
variables in a water cleaning process that can have a 
significant impact on the outcome of the project. This is 
why it is imperative that the cleaning be closely monitored 
to ensure that the cleaning operators do not raise the 
pressure or bring the nozzle too close to the masonry in 
an effort to "speed up" the process. The appearance of 
grains of stone or sand in the cleaning effluent on the 
ground is an indication that the water pressure may be too 
high. 

Figure 7. Glazed architectural terra cotta often may be cleaned 
successfully with a low-pressure water wash and hand scrubbing 
supplemented, if necessary, with a non-ionic detergent. Pho to: Na tional 
Park Service Files. 

Chemical Cleaning 

Chemical cleaners, generally in the form of proprietary 
products, are another material frequently used to clean 
historic masonry. They can remove dirt, as well as paint 
and other coatings, metallic and plant stains, and graffiti. 
Chemical cleaners used to remove dirt and soiling include 
acids, alkalies and organic compounds. Acidic cleaners, 
of course, should not be used on masonry that is acid 
sensitive. Paint removers are alkaline, based on organic 
solvents or other chemicals. 

Chemical Cleaners to Remove Dirt 

Both alkaline and acidic cleaning treatments include the 
use of water. Both cleaners are also likely to contain 
surfactants (wetting agents), that facilitate the chemical 
reaction that removes the dirt. Generally, the masonry is 
wet first for both types of cleaners, then the chemical 
cleaner is sprayed on at very low pressure or brushed onto 
the surface. The cleaner is left to dwell on the masonry 
for an amount of time recommended by the product 
manufacturer or, preferably, determined by testing, and 
rinsed off with a low- or moderate-pressure cold, or 
sometimes hot, water wash. More than one application 
of the cleaner may be necessary, and it is always a 
good practice to test the product manufacturer's 
recommendations concerning dilution rates and dwell 
times. Because each cleaning situation is unique, dilution 
rates and dwell times can vary considerably. The masonry 
surface may be scrubbed lightly with natural or synthetic 
bristle brushes prior to rinsing. After rinsing, pH strips 
should be applied to the surface to ensure that the masonry 
has been neutralized completely. 

5 



6 

Figure 8. (Left) Low-press ure (under 100 psi) steam cleaning 
(hot-pressurized water washing), is part of the regular maintenance 
program at the Jefferson Memorial, Washington , D.C. The white marble 
interior of this open structure is subject to constant soiling by birds, 
insects and visitors. (Right) Th is portable steam cleaner enables prompt 
clea nup when necessary. Photos: Na tional Park Service Files. 

Acidic Cleaners. Acid-based cleaning products may be 
used on non-acid sensitive masonry, which generally 
includes: granite, most sandstones, slate, unglazed brick 
and unglazed architectural terra cotta, cast stone and 
concrete (Fig. 12). Most commercial acidic cleaners are 
composed primarily of hydrofluoric acid, and often include 
some phosphoric acid to prevent rust-like stains from 
developing on the masonry after the cleaning. Acid cleaners 
are applied to the pre-wet masonry which should be kept 
wet while the acid is allowed to "work", and then removed 
with a water wash. 

Alkaline Cleaners. Alkaline cleaners should be used on 
acid-sensitive masonry, including: limestone, polished 
and unpolished marble, calcareous sandstone, glazed brick 
and glazed architectural terra cotta, and polished granite. 
(Alkaline cleaners may also be used sometimes on masonry 
materials that are not acid sensitive-after testing, of course 

- but they may not be as effective as they are on acid
sensitive masonry.) Alkaline cleaning products consist 
primarily of two ingredients: a non-ionic detergent or 
surfactant; and an alkali, such as potassium hydroxide or 
ammonium hydroxide. Like acidic cleaners, alkaline 
products are usually applied to pre-wet masonry, allowed 
to dwell, and then rinsed off with water. (Longer dwell 
times may be necessary with alkaline cleaners than with 
acidic cleaners.) Two additional steps are required to 
remove alkaline cleaners after the initial rinse. First the 
masonry is given a slightly acidic wash-often with acetic 
acid-to neutralize it, and then it is rinsed again with water. 

Chemical Cleaners to Remove Paint and Other Coatings, 
Stains and Graffiti 

Removing paint and some other coatings, stains and graffiti 
can best be accomplished with alkaline paint removers, 
organic solvent paint removers, or other cleaning 
compounds. The removal of layers of paint from a masonry 
surface usually involves applying the remover either by 
brush, roller or spraying, followed by a thorough water 
wash. As with any chemical cleaning, the manufacturer's 
recommendations regarding application procedures should 
always be tested before beginning work. 

Alkaline Paint Removers. These are usually of much the 
same composition as other alkaline cleaners, containing 
potassium or ammonium hydroxide, or trisodium 
phosphate. They are used to remove oil, latex and acrylic 
paints, and are effective for removing multiple layers of 
paint. Alkaline cleaners may also remove some acrylic, 
water-repellent coatings. As with other alkaline cleaners, 
both an acidic neutralizing wash and a final water rinse 
are generally required following the use of alkaline paint 
removers. 

Organic Solvent Paint Removers. The formulation of 
organic solvent paint removers varies and may include a 
combination of solvents, including methylene chloride, 
methanol, acetone, xylene and toluene. 

Figure 9. (Left) This small steam cleaner- the size of a vacuum cleaner- offers a very controlled and gentle means of cleaning limited, or hard-to-reach 
areas or carved stone details. (Right) It is particularly useful for interiors where it is important to keep moisture to a minumum, such as inside 
the Washington Monument, Washington, D.C., where it was used to clean the commemorative stones. Photos: Audrey T. Tepper. 



Figure 10. High-pressure water washing too close to the surface has 
abraded and, consequently, marred the limestone on this early-20th 
century building. 

Other Paint Removers and Cleaners. Other cleaning 
compounds that can be used to remove paint and some 
painted graffiti from historic masonry include paint 
removers based on N-methyl-2-pyrrolidone (NMP), or on 
petroleum-based compounds. Removing stains, whether 
they are industrial (smoke, soot, grease or tar), metallic 
(iron or copper), or biological (plant and fungal) in origin, 
depends on carefully matching the type of remover to the 
type of stain (Fig. 13). Successful removal of stains from 
historic masonry often requires the application of a number 
of different removers before the right one is found. The 
removal of layers of paint from a masonry surface is usually 
accomplished by applying the remover either by brush, 
roller or spraying, followed by a thorough water wash 
(Fig. 14). 

Potential hazards of chemical cleaning. Since most 
chemical cleaning methods involve water, they have many 
of the potential problems of plain water cleaning. Like 
water methods, they should not be used in cold weather 
because of the possibility of freezing. Chemical cleaning 
should never be undertaken in temperatures below 40 
degrees F (4 degrees C), and generally not below 50 degrees 
F. In addition, many chemical cleaners simply do not work 
in cold temperatures. Both acidic and alkaline cleaners 
can be dangerous to cleaning operators and, clearly, there 
are environmental concerns associated with the use of 
chemical cleaners. 

Figure 11. Rinsing with high-pressure water following chemical 
cleaning has left a horizontal line of abrasion across the bricks on this 
late-19th century row house. 

If not carefully chosen, chemical cleaners can react adversely 
with many types of masonry. Obviously, acidic cleaners 
should not be used on acid-sensitive materials; however, 
it is not always clear exactly what the composition is of 
any stone or other masonry material. For, this reason, 
testing the cleaner on an inconspicuous spot on the building 
is always necessary. While certain acid-based cleaners 
may be appropriate if used as directed on a particular type 
of masonry, if left too long or if not adequately rinsed from 
the masonry they can have a negative effect. For example, 
hydrofluoric acid can etch masonry leaving a hazy residue 
(whitish deposits of silica or calcium fluoride salts) on the 
surface. While this efflorescence may usually be removed 
by a second cleaning-although it is likely to be expensive 
and time-consuming- hydrofluoric acid can also leave 
calcium fluoride salts or a colloidal silica deposit on 
masonry which may be impossible to remove (Fig. 15). 
Other acids, particularly hydrochloric (muriatic) acid, 
which is very powerful, should not be used on historic 
masonry, because it can dissolve lime-based mortar, 
damage brick and some stones, and leave chloride deposits 
on the masonry. 

Figure 12. A mild acidic clean ing agent is being used to clean this 
heavily soiled brick and granite building. Additional applications of the 
cleaner and hand-scrubbing, and even poulticing, may be necessary to 
remove the dark stains on the granite arches below. Photo: Sharon C. 
Park, FAlA. 
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Alkaline cleaners can stain sandstones that contain a ferrous 
compound. Before using an alkaline cleaner on sandstone 
it is always important to test it, since it may be difficult to 
know whether a particular sandstone may contain a ferrous 
compound. Some alkaline cleaners, such as sodium 
hydroxide (caustic soda or lye) and ammonium bifluoride, 
can also damage or leave disfiguring brownish-yellow 
stains and, in most cases, should not be used on historic 
masonry. Although alkaline cleaners will not etch a 
masonry surface as acids can, they are caustic and can burn 
the surface. In addition, alkaline cleaners can deposit 
potentially damaging salts in the masonry which can be 
difficult to rinse thoroughly. 

Abrasive and Mechanical Cleaning 

Generally, abrasive cleaning methods are not appropriate 
for use on historic masonry buildings. Abrasive cleaning 
methods are just that-abrasive. Grit blasters, grinders, 
and sanding discs all operate by abrading the dirt or paint 
off the surface of the masonry, rather than reacting with 
the dirt and the masonry which is how water and chemical 
methods work. Since the abrasives do not differentiate 
between the dirt and the masonry, they can also remove 
the outer surface of the masonry at the same time, and 
result in permanently damaging the masonry. Brick, 
architectural terra cotta, soft stone, detailed carvings, and 
polished surfaces are especially susceptible to physical and 
aesthetic damage by abrasive methods. Brick and 
architectural terra cotta are fired products which have a 
smooth, glazed surface which can be removed by abrasive 
blasting or grinding (Figs. 18-19). Abrasively-cleaned 
masonry is damaged aesthetically as well as physically, 
and it has a rough surface which tends to hold dirt and 
the roughness will make future cleaning more difficult. 
Abrasive cleaning processes can also increase the likelihood 
of subsurface cracking of the masonry. Abrasion of carved 
details causes a rounding of sharp corners and other loss 
of delicate features, while abrasion of polished surfaces 
removes the polished finish of stone. 

Figure 13. Sometimes it may be preferable to paint over a thick asphaltic 
coating rather than try to remove it, because it can be difficult to remove 
completely. However, in this case, many layers of asphaltic coating 
were removed through multiple applications of a heavy duty chemical 
cleaner. Each application of the cleaner was left to dwell following the 
manufacturer's reccommendations, and then rinsed thoroughly. 
(As much as possible of the asphalt was first removed with wooden 
scrapers.) Although not all the asphalt was removed, this was 
determined to be an acceptable level of cleanliness for the project. 

Figure 14. Chemical removal of paint from this brick building has 
revealed that the cornice and window hoods are metal rather than 
masonry. 

Mortar joints, especially those with lime mortar, also can 
be eroded by abrasive or mechanical cleaning. In some 
cases, the damage may be visual, such as loss of joint detail 
or increased joint shadows. As mortar joints constitute a 
significant portion of the masonry surface (up to 20 per 
cent in a brick wall), this can result in the loss of a 
considerable amount of the historic fabric. Erosion of the 
mortar joints may also permit increased water penetration, 
which will likely necessitate repainting. 

Figure 15. The whitish deposits left on the brick by a chemical paint 
remover may have resulted from inadequate rinsing or from the 
chemical being left on the surface too long and may be impossible to 
remove. 



Poulticing to Remove Stains and Graffiti 

a 

c 

d 

Figure 16. (a) The limestone base was heavily stained by runoff 
from the bronze statue above. (b) A poultice consisting of copper 
stain remover and ammonia mixed with fuller's earth was applied 
to the stone base and covered with plastic sheeting to keep it from 
drying out too quickly. (c) As the poultice dried, it pulled the stain 
out of the stone. (d) The poultice residue was removed carefully 
from the stone surface with wooden scrapers and the stone was 
rinsed with wa ter. Photos: John Dugger. 

b 

Graffiti and stains, which have penetrated into the masonry, 
often are best removed by using a poultice. A poultice 
consists of an absorbent material or clay powder (such as 
kaolin or fuller 's earth, or even shredded paper or paper 
towels), mixed with a liquid (solvent or other remover) to 
form a paste which is applied to the stain (Figs. 16-17). 
As it dries, the paste absorbs the staining material so that 
it is not redeposited on the masonry surface. Some 
commercial cleaning products and paint removers are 
specially formulated as a paste or gel that will cling to a 
vertical surface and remain moist for a longer period of 
time in order to prolong the action of the chemical on the 
stain. Pre-mixed poultices are also available as a paste or 
in powder form needing only the addition of the 
appropriate liquid. The masonry must be pre-wet before 
applying an alkaline cleaning agent, but not when using 
a solvent. Once the stain has been removed, the masonry 
must be rinsed thoroughly. 

Figure 17. A poultice is being used to remove salts from the brownstone 
statuary on the facade of this late-19th century stone chu rch. Photo: 
Nationa l Park Serv ice Files . 
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Figure 18. The glazed bricks in the center of the pier were covered by a 
signboard that protected them being damaged by the sandblasting 
which removed the glaze from the surrounding bricks . 

Abrasive Blasting. Blasting with abrasive grit or another 
abrasive material is the most frequently used abrasive 
method. Sandblasting is most commonly associated with 
abrasive cleaning. Finely ground silica or glass powder, 
glass beads, ground garnet, powdered walnut and other 
ground nut shells, grain hulls, aluminum oxide, plastic 
particles and even tiny pieces of sponge, are just a few of 
the other materials that have also been used for abrasive 
cleaning. Although abrasive blasting is not an appropriate 
method of cleaning historic masonry, it can be safely used 
to clean some materials. Finely-powdered walnut shells 
are commonly used for cleaning monumental bronze 
sculpture, and skilled conservators clean delicate museum 
objects and finely detailed, carved stone features with very 
small, micro-abrasive units using aluminum oxide. 

Figure 19. A comparison of undamaged bricks surroundng the electrical 
conduit with the rest of the brick facade emphasizes the severity of the 
erosion caused by sandblasting. 

A number of current approaches to abrasive blasting rely 
on materials that are not usually thought of as abrasive, 
and not as commonly associated with traditional 
abrasive grit cleaning. Some patented abrasive cleaning 
processes - one dry, one wet -use finely-ground glass 
powder intended to "erase" or remove dirt and surface 
soiling only, but not paint or stains (Fig. 20). Cleaning with 
baking soda (sodium bicarbonate) is another patented 
process. Bakmg soda blasting is being used in some 
communities as a means of quick graffiti removal. 
However, it should not be used on historic masonry which 
it can easily abrade and can permanently "etch" the graffiti 
into the stone; it can also leave potentially damaging salts 
in the stone which cannot be removed. Most of these 
abrasive grits may be used either dry or wet, although dry 
grit tends to be used more frequently. 

Figure 20. (Left) A comparison of the limestone surface of a 1920s office building before and after "cleaning" with a proprietary abrasive process using 
fine glass powder clearly shows the effectiveness of this method. But this is an abrasive technique and it has "cleaned" by removing part of the masonry 
surface with the dirt. Because it is abrasive, it is generally not recommended for large-scale cleaning of historic masonry, although it may be suitable to 
use in certain, very limited cases under controlled circumstances. (Right) A vacum chamber where the used glass powder is collected for environmentally 
safe disposal is a unique feature of this particular process. The specially-trained operators in the chamber wear protective clothing, masks and breathing 
equipment. Photos: Tom Keohan. 



Figure 21. Low-pressure blasting with ice pellets or ice crystals (left) is 
an abrasive cleaning method that is sometimes recommended for use 
on interior masonry because it does not involve large amounts of water. 
However, like other abrasive materials, ice crystals "clean" by removing 
a portion of the masonry surface with the dirt, and may not remove 
sOllie sta ins that have penetrated into the l1lasollry withou t causing 
further abrasion (r ight) . Photos: Audrey T. Tepper. 

Ice particles, or pelletized dry ice (carbon dioxide or C02), 
are another medium used as an abrasive cleaner (Fig. 21). 
TItis is also too abrasive to be used on most historic masonry, 
but it may have practical application for removing mastics 
or asphaltic coatings from some substrates. 

Some of these processes are promoted as being more 
environmentally safe and not damaging to historic masonry 
buildings. However, it must be remembered that they are 
abrasive and that they "clean" by removing a small portion 
of the masonry surface, even though it may be only a 
minuscule portion. The fact that they are essentially 
abrasive treatments must always be taken into consideration 
when planning a masonry cleaning project. In general, 
abrasive methods should not be used to clean historic 
masonry buildings. In some, very limited instances, highly
controlled, gentle abrasive cleaning may be appropriate 
on selected, hard-to-clean areas of a historic masonry 
building if carried out under the watchful supervision of 
a professional conservator. But, abrasive cleaning should 
never be used on an entire building. 

Grinders and Sanding Disks. Grinding the masonry 
surface with mechanical grinders and sanding disks is 
another means of abrasive cleaning that should not be used 
on historic masonry. Like abrasive blasting, grinders and 
disks do not really clean masonry but instead grind away 
and abrasively remove and, thus, damage the masonry 
surface itself rather than remove just the soiling material. 

Planning A Cleaning Project 

Once the masonry and soiling material or paint have been 
identified, and the condition of the masonry has been 
evaluated, planning for the cleaning project can begin. 

Testing cleaning methods. In order to determine the 
gentlest means possible, several cleaning methods or 
materials may have to be tested prior to selecting the best 
one to use on the building. Testing should always begin 
with the gentlest and least invasive method proceeding 
gradually, if necessary, to more complicated methods, or 
a combination of methods. All too often simple methods, 
such as low-pressure water wash, are not even considered, 
yet they frequently are effective, safe, and not expensive. 
Water of slightly higher pressure or with a non-ionic 
detergent additive also may be effective. It is worth 
repeating that these methods should always be tested prior 
to considering harsher methods; they are safer for the 
building and the environment, often safer for the applicator, 
and relatively inexpensive. 

The level of cleanliness desired also should be determined 
prior to selection of a cleaning method. Obviously, the 
intent of cleaning is to remove most of the dirt, soiling 
material, stains, paint or other coating. A "brand new" 
appearance, however, may be inappropriate for an older 
building, and may require an overly harsh cleaning method 
to be achieved. When undertaking a cleaning project, it is 
important to be aware that some stains simply may not be 
removable. It may be wise, therefore, to agree upon a 
slightly lower level of cleanliness that will serve as the 
standard for the cleaning project. The precise amount of 
residual dirt considered acceptable may depend on the 
type of masonry, the type of soiling and difficulty of total 
removal, and local environmental conditions. 

Cleaning tests should be carried out in an area of sufficient 
size to give a true indication of their effectiveness. It is 
preferable to conduct the test in an inconspicuous location 
on the building so that it will not be obvious if the test is 
not successful. A test area may be quite small to begin, 
sometimes as small as six square inches, and gradually 
may be increased in size as the most appropriate methods 
and cleaning agents are determined. Eventually the test 
area may be expanded to a square yard or more, and it 
should include several masonry units and mortar joints 
(Fig. 22). It should be remembered that a single building 
may have several types of masonry and that even similar 
materials may have different surface finishes. Each material 
and different finish should be tested separately. Cleaning 
tests should be evaluated only after the masonry has dried 
completely. The results of the tes ts may indicate that 
several methods of cleaning should be used on a single 
building. 

When feasible, test areas should be allowed to weather for 
an extended period of time prior to final evaluation. A 
waiting period of a full year would be ideal in order to 
expose the test patch to a full range of seasons. If this is 
not possible, the test patch should weather for at least a 
month or two. For any building which is considered 
historically important, the delay is insignificant compared 
to the potential damage and disfigurement which may 
result from using an incompletely tested method. The 
successfully cleaned test patch should be protected as it 
will serve as a standard against which the entire cleaning 
project will be measured. 

11 
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Environmental considerations. The potential effect of any 
method proposed for cleaning historic masonry should be 
evaluated carefully. Chemical cleaners and paint removers 
may damage trees, shrubs, grass, and plants. A plan must 
be provided for environmentally safe removal and disposal 
of the cleaning materials and the rinsing effluent before 
beginning the cleaning project. Authorities from the local 
regulatory agency - usually under the jurisdiction of the 
federal or state Environmental Protection Agency (EPA) 
should be consulted prior to beginning a cleaning project, 
especially if it involves anything more than plain water 
washing. This advance planning will ensure that the 
cleaning effluent or run-off, which is the combination of 
the cleaning agent and the substance removed from the 
masonry, is handled and disposed of in an environmentally 
sound and legal manner. Some alkaline and acidic cleaners 
can be neutralized so that they can be safely discharged 
into storm sewers. However, most solvent-based cleaners 
cannot be neutralized and are categorized as pollutants, 
and must be disposed of by a licensed transport, storage 
and disposal facility. Thus, it is always advisable to consult 
with the appropriate agencies before starting to clean to 
ensure that the project progresses smoothly and is not 
intermpted by a stop-work order because a required permit 
was not obtained in advance. 

Vinyl guttering or polyethylene-lined troughs placed around 
the perimeter of the base of the building can serve to catch 
chemical cleaning waste as it is rinsed off the building. 
This will reduce the amount of chemicals entering and 
polluting the soil, and also will keep the cleaning waste 
contained until it can be removed safely. Some patented 
cleaning systems have developed special equipment to 
facilitate the containment and later disposal of cleaning 
waste. 

Concern over the release of volatile organic compounds 
(VOCs) into the air has resulted in the manufacture of new, 
more environmentally responsible cleaners and paint 
removers, while some materials traditionally used in 
cleaning may no longer be available for these same reasons. 
Other health and safety concerns have created additional 
cleaning challenges, such as lead paint removal, which is 
likely to require special removal and disposal techniques. 

Cleaning can also cause damage to non-masonry materials 
on a building, including glass, metal and wood. Thus, it 
is usually necessary to cover windows and doors, and 
other features that may be vulnerable to chemical cleaners. 
They should be covered with plastic or polyethylene, or a 
masking agent that is applied as a liquid which dries to 
form a thin protective film on glass, and is easily peeled 
off after the cleaning is finished. Wind drift, for example, 
can also damage other property by carrying cleaning 
chemicals onto nearby automobiles, resulting in etching 
of the glass or spotting of the paint finish. Similarly, 
airborne dust can enter surrounding buildings, and excess 
water can collect in nearby yards and basements. 

Safety considerations. Possible health dangers of each 
method selected for the cleaning project must be considered 
before selecting a cleaning method to avoid harm to the 

Figure 22. Cleaning test areas may be quite small at first and gradually 
increase in size as tes ting determines the "gentlest means possible". 
Photo: Frances Gale. 

cleaning applicators, and the necessary precautions must 
be taken. The precautions listed in Material Safety Data 
Sheets (MSDS) that are provided with chemical products 
should always be followed. Protective clothing, respirators, 
hearing and face shields, and gloves must be provided to 
workers to be worn at all times. Acidic and alkaline 
chemical cleaners in both liquid and vapor forms can also 
cause serious injury to passers-by (Fig. 23). It may be 
necessary to schedule cleaning at night or weekends if the 
building is located in a busy urban area to reduce the 
potential danger of chemical overspray to pedestrians. 
Cleaning during non-business hours will allow HVAC 
systems to be turned off and vents to be covered to prevent 
dangerous chemical fumes from entering the building 
which will also ensure the safety of the building's occupants. 
Abrasive and mechanical methods produce dust which 
can pose a serious health hazard, particularly if the abrasive 
or the masonry contains silica. 

Water-Repellent Coatings and Waterproof 
Coatings 

To begin with, it is important to understand that waterproof 
coatings and water-repellent coatings are not the same. 
Although these terms are frequently interchanged and 
commonly confused with one another, they are completely 
different materials. Water-repellent coatings --Dften 
referred to incorrectly as "sealers", but which do not or 
should not seal- are intended to keep liquid water from 
penetrating the surface but to allow water vapor to enter 
and leave, or pass through, the surface of the masonry (Fig. 
24). Water-repellent coatings are generally transparent, or 
clear, although once applied some may darken or discolor 
certain types of masonry while others may give it a glossy 
or shiny appearance. Waterproof coatings seal the surface 
from liquid water and from water vapor. They are usually 
opaque, or pigmented, and include bituminous coatings 
and some elastomeric paints and coatings. 



Water-Repellent Coatings 

Water-repellent coatings are formulated to be vapor 
permeable, or "breathable". They do not seal the surface 
completely to water vapor so it can enter the masonry 
wall as well as leave the wall. While the first water
repellent coatings to be developed were primarily acrylic 
or silicone resins in organic solvents, now most water
repellent coatings are water-based and formulated from 
modified siloxanes, silanes and other alkoxysilanes, or 
metallic stearates. While some of these products are 
shipped from the factory ready to use, other waterborne 
water repellents must be diluted at the job site. Unlike 
earlier water-repellent coatings which tended to form a 
"film" on the masonry surface, modem water-repellent 
coatings actually penetrate into the masonry substrate 
slightly and, generally, are almost invisible if properly 
applied to the masonry. They are also more vapor 
permeable than the old coatings, yet they still reduce the 
vapor permeability of the masonry. Once inside the wall, 
water vapor can condense at cold spots producing liquid 
water which, unlike water vapor, cannot escape through 
a water-repellent coating. The liquid water within the 
wall, whether from condensation, leaking gutters, or other 
sources, can cause considerable damage. 

Water-repellent coatings are not consolidants. Although 
modem water repellents may penetrate slightly beneath 
the masonry surface, instead of just "sitting" on top of it, 
they do not perform the same function as a consolidant 
which is to "consolidate" and replace lost binder to 
strengthen deteriorating masonry. Even after many years 
of laboratory study and testing few consolidants have 
proven very effective. The composition of fired products 
such as brick and architectural terra cotta, as well as many 
types of building stone, does not lend itself to consolidation. 

Some modem water-repellent coatings which contain a 
binder intended to replace the natural binders in stone 
that have been lost through weathering and natural erosion 
are described in product literature as both a water repellent 
and a consolidant. The fact that newer water-repellent 
coatings penetrate beneath the masonry surface instead 
of just forming a layer on top of the surface may indeed 
convey at least some consolidating properties to certain 
stones. However, a water-repellent coating cannot be 
considered a consolidant. In some instances, a water
repellent or "preservative" coating, if applied to already 
damaged or spalling stone, may form a surface crust which, 
if it fails, may exacerbate the deterioration by pulling off 
even more of the stone (Fig. 25). 

Is a Water-Repellent Treatment Necessary? 

Water-repellent coatings are frequently applied to historic 
masonry buildings for the wrong reason. They also are 
often applied without an understanding of what they are 
and what they are intended to do. And these coatings can 
be very difficult, if not impossible, to remove from 
the masonry if they fail or become discolored. Most 
importantly, the application of water-repellent coatings to 
historic masonry is usually unnecessary. 

Figure 23. A tarpaulin protects and shields pedestrians from potentially 
harmful spray while chemical cleaning is underway on the granite 
exterior of the U.S. Treasury Building, Washington, D.C. 

Most historic masonry buildings, unless they are painted, 
have survived for decades without a water-repellent 
coating and, thus, probably do not need one now. Water 
penetration to the interior of a masonry building is seldom 
due to porous masonry, but results from poor or deferred 
maintenance. Leaking roofs, clogged or deteriorated 
gutters and downspouts, missing mortar, or cracks and 
open joints around door and window openings are almost 
always the cause of moisture-related problems in a historic 
masonry building. If historic masonry buildings are kept 
watertight and in good repair, water-repellent coatings 
should not be necessary. 

Rising damp (capillary moisture pulled up from the 
ground), or condensation can also be a source of excess 
moisture in masonry buildings. A water-repellent coating 
will not solve this problem either and, in fact, may be 
likely to exacerbate it. Furthermore, a water-repellent 
coating should never be applied to a damp wall. Moisture 
in the wall would reduce the ability of a coating to adhere 
to the masonry and to penetrate below the surface. But, 
if it did adhere, it would hold the moisture inside the 
masonry because, although a water-repellent coating is 
permeable to water vapor, liquid water cannot pass through 
it. In the case of rising damp, a coating may force the 
moisture to go even higher in the wall because it can slow 
down evaporation, and thereby retain the moisture in the 
wall. 

Excessive moisture in masonry walls may carry waterborne 
soluble salts from the masonry units themselves or from 
the mortar through the walls. If the water is permitted to 
come to the surface, the salts may appear on the masonry 
surface as efflorescence (a whitish powder) upon 
evaporation. However, the salts can be potentially 
dangerous if they remain in the masonry and crystallize 
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Figure 24. Although the application of a water-repellent coating W IlS 

probably not needed on either of these buildings, the coating on the 
brick building (above), is not visible and has not changed tile character 
of the brick. But the coating on the brick colllmn (below), has a high 
gloss that is incompatible with the historic character of the masonry. 

beneath the surface as subflorescence. Subflorescence 
eventually may cause the surface of the masonry to spall, 
particularly if a water-repellent coating has been applied 
which tends to reduce the flow of moisture out from the 
subsurface of the masonry. Although many of the newer 
water-repellent products are more breathable than their 
predecessors, they can be especially damaging if applied 
to masonry that contains salts, because they limit the flow 
of moisture through masonry. 

When a Water-Repellent Coating May be Appropriate 
There are some instances when a water-repellent coating 
may be considered appropriate to use on a historic masonry 
building. Soft, incompletely fired brick from the 18th- and 
early-19th centuries may have become so porous that paint 
or some type of coating is needed to protect it from further 
deterioration or dissolution. When a masonry building 
has been neglected for a long period of time, necessary 
repairs may be required in order to make it watertight. 
If, following a reasonable period of time after the building 
has been made watertight and has dried out completely, 
moisture appears actually to be penetrating through the 
repointed and repaired masonry wails, then the application 
of a water-repellent coating may be considered in selected 
areas only. This decision should be made in consultation 
with an architectural conservator. And, if such a treatment 
is undertaken, it should not be applied to the entire exterior 
of the building. 

Anti-graffiti or barrier coatings are another type of clear 
coating-although barrier coatings can also be pigmented
that may be applied to exterior masonry, but they are not 
formulated primarily as water repellents. The purpose of 
these coatings is to make it harder for graffiti to stick to 
a masonry surface and, thus, easier to clean. But, like 
water-repellent coatings, in most cases the application 
of anti-graffiti coatings is generally not recommended for 
historic masonry buildings. These coatings are often quite 
shiny which can greatly alter the appearance of a historic 
masonry surface, and they are not always effective (Fig. 
26) . Generally, other ways of discouraging graffiti, such 
as improved lighting, can be more effective than a coating. 
However, the application of anti-graffiti coatings may be 
appropriate in some instances on vulnerable areas of 
historic masonry buildings which are frequent targets of 
graffiti that are located in out-of-the-way places where 
constant surveillance is not possible. 

Some water-repellent coatings are recommended by 
product manufacturers as a means of keeping dirt and 
pollutants or biological growth from collecting on the 
surface of masonry buildings and, thus, reducing the need 
for frequent cleaning. While this at times may be true, in 
some cases a coating may actually retain dirt more than 
uncoated masonry. Generally, the application of a water
repellent coating is not recommended on a historic masonry 
building as a means of preventing biological growth. 
Some water-repellent coatings may actually encourage 
biological growth on a masonry wall. Biological growth 
on masonry buildings has traditionally been kept at bay 
through regularly-scheduled cleaning as part of a 
maintenance plan. Simple cleaning of the masonry with 
low-pressure water using a natural- or synthetic-bristled 
scrub brush can be very effective if done on a regular basis. 
Commercial products are also available which can 
be sprayed on masonry to remove biological growth. 

In most instances, a water-repellent coating is not 
necessary if a building is watertight. The application of 
a water-repellent coating is not a recommended treatment 
for historic masonry buildings unless there is a specific 



Figure 25. The clear coating applied to this limestone molding has 
fa iled and is taking off some of the stone surface as it peels. Photo: 
Frances Ga le. 

problem which it may help solve. If the problem 
occurs on only part of the building, it is best to treat only 
that area rather than an entire building. Extreme exposures 
such as parapets, for example, or portions of the building 
subject to driving rain can be treated more effectively and 
less expensively than the entire building. Water-repellent 
coatings are not permanent and must be reapplied 

Figure 26. The anti-graffiti or barrier coating on this column is very 
shiny and wou ld not be appropriate to use on a historic masonry 
building. The coating has discolored as it has aged and whitish streaks 
reveal areas of bare concrete where the coating was incompletely 
applied . 

periodically although, if they are truly invisible, it can be 
difficult to know when they are no longer providing the 
intended protection. 

Testing a water-repellent coating by applying it in one 
small area may not be helpful in determining its suitability 
for the building because a limited test area does not allow 
an adequate evaluation of such a treatment. Since water 
may enter and leave through the surrounding untreated 
areas, there is no way to tell if the coated test area is 
"breathable." But trying a coating in a small area may help 
to determine whether the coating is visible on the surface 
or if it will otherwise change the appearance of the masonry. 

Waterproof Coatings 

In theory, waterproof coatings usually do not cause 
problems as long as they exclude all water from the 
masomy. If water does enter the wall from the ground or 
from the inside of a building, the coating can intensify the 
damage because the water will not be able to escape. 
During cold weather this water in the wall can freeze 
causing serious mechanical disruption, such as spalling. 

In addition, the water eventually will get out by the path 
of least resistance. If this path is toward the interior, 
damage to interior finishes can result; if it is toward the 
exterior, it can lead to damage to the masomy caused by 
built-up water pressure (Fig. 27). 

In most instances, waterproof coatings should not be 
applied to historic masonry. The possible exception to 
this might be the application of a waterproof coating to 
below-grade exterior foundation walls as a last resort to 
stop water infiltration on interior basement walls. 
Generally, however, waterproof coatings, which include 
elastomeric paints, should almost never be applied above 
grade to historic masonry buildings. 

Figure 27. Instead of correcting the roof drainage problems, an 
elastomeric coating was applied to the already saturated limeston e 
cornice. An elastomeric coating holds moisture in the masonry because 
it does not "breathe" and does not allow liquid moisture to escape. If 
the water pressure builds up sufficiently it can cause the coating to 
break and pop off as shown in this example, often pulling pieces of the 
masonry with it. Photo: National Park Service Files . 

15 



16 

Summary 

A well-planned cleaning project is an essential step in 
preserving, rehabilitating or restoring a historic masonry 
building. Proper cleaning methods and coating treatments, 
when determined necessary for the preservation of the 
masonry, can enhance the aesthetic character as well as the 
structural stability of a historic building. Removing years 
of accumulated dirt, pollutant crusts, stains, graffiti or 
paint, if done with appropriate caution, can extend the life 
and longevity of the historic resource. Cleaning that is 
carelessly or insensitively prescribed or carried out by 
inexperienced workers can have the opposite of the intended 
effect. It may scar the masonry permanently, and may 
actually result in hastening deterioration by introducing 
harmful residual chemicals and salts into the masonry or 
causing surface loss. Using the wrong cleaning method or 
using the right method incorrectly, applying the wrong 
kind of coating or applying a coating that is not needed 
can result in serious damage, both physically and 
aesthetically, to a historic masonry building. Cleaning a 
historic masonry building should always be done using 
the gentlest means possible that will clean, but not damage 
the building. It should always be taken into consideration 
before applying a water-repellent coating or a waterproof 
coating to a historic masonry building whether it is really 
necessary and whether it is in the best interest of preserving 
the building. 
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Masonry—brick, stone, terracotta, and concrete block—is found on nearly every historic building. Structures
with allmasonry exteriors come to mind immediately, but most other buildings at least have masonry foundations or
chimneys. Although generally considered "permanent," masonry is subject to deterioration, especially at the mortar joints.
Repointing, also known simply as "pointing"or—somewhat inaccurately—"tuck pointing"*, is the process of removing
deteriorated mortar from the joints of a masonry wall and replacing it with new mortar. Properly done, repointing restores
the visual and physical integrity of the masonry. Improperly done, repointing not only detracts from the appearance of the
building, but may also cause physical damage to the masonry units themselves.

The purpose of this Brief is to provide general guidance on appropriate materials and methods for repointing historic
masonry buildings and it is intended to benefit building owners, architects, and contractors. The Brief should serve as a
guide to prepare specifications for repointing historic masonry buildings. It should also help develop sensitivity to the
particular needs of historic masonry, and to assist historic building owners in working cooperatively with architects,
architectural conservators and historic preservation consultants, and contractors. Although specifically intended for historic
buildings, the guidance is appropriate for other masonry buildings as well. This publication updates Preservation Briefs 2:
Repointing Mortar Joints in Historic Brick Buildings to include all types of historic unit masonry. The scope of the earlier Brief
has also been expanded to acknowledge that the many buildings constructed in the first half of the 20th century are now
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Masons practice using lime putty mortar to repair
historic marble. Photo: NPS files.

historic and eligible for listing in the National Register of Historic Places, and that they may have been originally constructed
with portland cement mortar.

*Tuckpointing technically describes a primarily decorative application of a raised mortar joint or lime putty joint on top of
flush mortar joints.

Historical Background
Mortar consisting primarily of lime and sand has been used as an integral part of masonry structures for thousands of years.
Up until about the mid19th century, lime or quicklime (sometimes called lump lime) was delivered to construction sites,
where it had to be slaked, or combined with water. Mixing with water caused it to boil and resulted in a wet lime putty that
was left to mature in a pit or wooden box for several weeks, up to a year. Traditional mortar was made from lime putty, or
slaked lime, combined with local sand, generally in a ratio of 1 part lime putty to 3 parts sand by volume. Often other
ingredients, such as crushed marine shells (another source of lime), brick dust, clay, natural cements, pigments, and even
animal hair were also added to mortar, but the basic formulation for lime putty and sand mortar remained unchanged for
centuries until the advent of portland cement or its forerunner, Roman cement, a natural, hydraulic cement.

Portland cement was patented in Great Britain in 1824. It was named after the stone from Portland in Dorset which it
resembled when hard. This is a fastcuring, hydraulic cement which hardens under water. Portland cement was first
manufactured in the United States in 1872, although it was imported before this date. But it was not in common use
throughout the country until the early 20th century. Up until the turn of the century portland cement was considered
primarily an additive, or "minor ingredient" to help accelerate mortar set time. By the 1930s, however, most masons used a
mix of equal parts portland cement and lime putty. Thus, the mortar found in masonry structures built between 1873 and
1930 can range from pure lime and sand mixes to a wide variety of lime, portland cement, and sand combinations.

In the 1930s more new mortar products intended to hasten and simplify masons' work were introduced in the U.S. These
included masonry cement, a premixed, bagged mortar which is a combination of portland cement and ground limestone,
and hydrated lime, machineslaked lime that eliminated the necessity of slaking quicklime into putty at the site.

Identifying the Problem Before Repointing
The decision to repoint is most often related to some obvious sign of deterioration, such as disintegrating mortar, cracks in
mortar joints, loose bricks or stones, damp walls, or damaged plasterwork. It is, however, erroneous to assume that
repointing alone will solve deficiencies that result from other problems. The root cause of the deterioration—leaking roofs or
gutters, differential settlement of the building, capillary action causing rising damp, or extreme weather exposure—should
always be dealt with prior to beginning work.

Without appropriate repairs to eliminate the source of the problem, mortar
deterioration will continue and any repointing will have been a waste of time and
money.

Use of Consultants
Because there are so many possible causes for deterioration in historic buildings, it
may be desirable to retain a consultant, such as a historic architect or architectural
conservator, to analyze the building. In addition to determining the most
appropriate solutions to the problems, a consultant can prepare specifications
which reflect the particular requirements of each job and can provide oversight of
the work in progress. Referrals to preservation consultants frequently can be
obtained from State Historic Preservation Offices, the American Institute for
Conservation of Historic and Artistic Works (AIC), the Association for Preservation Technology (APT), and local chapters of the
American Institute of Architects (AIA).

Finding an Appropriate Mortar Match
Preliminary research is necessary to ensure that the proposed repointing work is both physically and visually appropriate to
the building. Analysis of unweathered portions of the historic mortar to which the new mortar will be matched can suggest
appropriate mixes for the repointing mortar so that it will not damage the building because it is excessively strong or vapor
impermeable.

Examination and analysis of the masonry units—brick, stone or terra cotta—and the techniques used in the original
construction will assist in maintaining the building's historic appearance. A simple, non technical, evaluation of the masonry
units and mortar can provide information concerning the relative strength and permeability of each—critical factors in
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This late 19th century granite has
recently been repointed with the joint
profile and mortar color carefully matched
to the original. Photo: NPS files.

This mortar is the proper
consistency for
repointing historic brick.
Photo: John P. Speweik.

selecting the repointing mortar—while a visual analysis of the historic mortar can provide
the information necessary for developing the new mortar mix and application
techniques.

Although not crucial to a successful repointing project, for projects involving properties
of special historic significance, a mortar analysis by a qualified laboratory can be useful
by providing information on the original ingredients. However, there are limitations with
such an analysis, and replacement mortar specifications should not be based solely on
laboratory analysis. Analysis requires interpretation, and there are important factors
which affect the condition and performance of the mortar that cannot be established
through laboratory analysis. These may include: the original water content, rate of
curing, weather conditions during original construction, the method of mixing and
placing the mortar, and the cleanliness and condition of the sand. The most useful
information that can come out of laboratory analysis is the identification of sand by gradation and color. This allows the color
and the texture of the mortar to be matched with some accuracy because sand is the largest ingredient by volume.

In creating a repointing mortar that is compatible with the masonry units, the objective is to achieve one that matches the
historic mortar as closely as possible, so that the new material can coexist with the old in a sympathetic, supportive and, if
necessary, sacrificial capacity. The exact physical and chemical properties of the historic mortar are not of major significance
as long as the new mortar conforms to the following criteria:

The new mortar must match the historic mortar in color, texture and tooling. (If a laboratory analysis is undertaken, it
may be possible to match the binder components and their proportions with the historic mortar, if those materials are
available.)

The sand must match the sand in the historic mortar. (The color and texture of the new mortar will usually fall into
place if the sand is matched successfully.)

The new mortar must have greater vapor permeability and be softer (measured in compressive strength) than the
masonry units.

The new mortar must be as vapor permeable and as soft or softer (measured in compressive strength) than the
historic mortar. (Softness or hardness is not necessarily an indication of permeability; old, hard lime mortars can still
retain high permeability.)

Mortar Analysis
Methods for analyzing mortars can be divided into two broad categories: wet chemical and
instrumental. Many laboratories that analyze historic mortars use a simple wetchemical method
called acid digestion, whereby a sample of the mortar is crushed and then mixed with a dilute acid.
The acid dissolves all the carbonatecontaining minerals not only in the binder, but also in the
aggregate (such as oyster shells, coral sands, or other carbonatebased materials), as well as any
other acidsoluble materials. The sand and finegrained acidinsoluble material is left behind. There
are several variations on the simple acid digestion test. One involves collecting the carbon dioxide gas
given off as the carbonate is digested by the acid; based on the gas volume the carbnate content of
the mortar can be accurately determined (Jedrzejewska, 1960). Simple acid digestion methods are
rapid, inexpensive, and easy to perform, but the information they provide about the original
composition of a mortar is limited to the color and texture of the sand. The gas collection method
provides more information about the binder than a simple acid digestion test.

Instrumental analysis methods that have been used to evaluate mortars include polarized light or
thinsection microscopy, scanning electron microscopy, atomic absorption spectroscopy, Xray diffraction, and differential
thermal analysis. All instrumental methods require not only expensive, specialized equipment, but also highlytrained
experienced analysts. However, instrumental methods can provide much more information about a mortar. Thinsection
microscopy is probably the most commonly used instrumental method. Examination of thin slices of a mortar in transmitted
light is often used to supplement acid digestion methods, particularly to look for carbonatebased aggregate. For example,
the new ASTM test method, ASTM C 132496 "Test Method for Examination and Analysis of Hardened Mortars" which was
designed specifically for the analysis of modern limecement and masonry cement mortars, combines a complex series of wet
chemical analyses with thinsection microscopy.

The drawback of most mortar analysis methods is that mortar samples of known composition have not been analyzed in
order to evaluate the method. Historic mortars were not prepared to narrowly defined specifications from materials of
uniform quality; they contain a wide array of locally derived materials combined at the discretion of the mason. While a
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This early 19th century building
is being repointed with lime
mortar. Photo: Travis McDonald.

particular method might be able to accurately determine the original proportions of a limecementsand mortar prepared
from modern materials, the usefulness of that method for evaluating historic mortars is questionable unless it has been
tested against mortars prepared from materials more commonly used in the past.

Properties of Mortar
Mortars for repointing should be softer or more permeable than the masonry units and no harder or more impermeable than
the historic mortar to prevent damage to the masonry units. It is a common error to assume that hardness or high strength
is a measure of appropriateness, particularly for limebased historic mortars. Stresses within a wall caused by expansion,
contraction, moisture migration, or settlement must be accommodated in some manner; in a masonry wall, these stresses
should be relieved by the mortar rather than by the masonry units. A mortar that is stronger in compressive strength than
the masonry units will not "give," thus causing stresses to be relieved through the masonry units—resulting in permanent
damage to the masonry, such as cracking and spalling, that cannot be repaired easily.

While stresses can also break the bond between the mortar and the masonry units, permitting
water to penetrate the resulting hairline cracks, this is easier to correct in the joint through
repointing than if the break occurs in the masonry units.

Permeability, or rate of vapor transmission, is also critical. High lime mortars are more
permeable than denser cement mortars. Historically, mortar acted as a bedding material—not
unlike an expansion joint—rather than a "glue" for the masonry units, and moisture was able to
migrate through the mortar joints rather than the masonry units. When moisture evaporates
from the masonry it deposits any soluble salts either on the surface as efflorescence or below
the surface as subflorescence. While salts deposited on the surface of masonry units are usually
relatively harmless, salt crystallization within a masonry unit creates pressure that can cause
parts ofthe outer surface to spall off or delaminate. If the mortar does not permitmoisture or
moisture vapor to migrate out of the wall and evaporate, theresult will be damage to the
masonry units.

Components of Mortar
Sand
Sand is the largest component of mortar and the material that gives mortar its distinctive color, texture and cohesiveness.
Sand must be free of impurities, such as salts or clay. The three key characteristics of sand are: particle shape, gradation
and void ratios.

When viewed under a magnifying glass or lowpower microscope, particles of sand generally have either rounded edges,
such as found in beach and river sand, or sharp, angular edges, found in crushed or manufactured sand. For repointing
mortar, rounded or natural sand is preferred for two reasons. It is usually similar to the sand in the historic mortar and
provides a better visual match. It also has better working qualities or plasticity and can thus be forced into the joint more
easily, forming a good contact with the remaining historic mortar and the surface of the adjacent masonry units. Although
manufactured sand is frequently more readily available, it is usually possible to locate a supply of rounded sand.

The gradation of the sand (particle size distribution) plays a very important role in the durability and cohesive properties of
a mortar. Mortar must have a certain percentage of large to small particle sizes in order to deliver the optimum performance.
Acceptable guidelines on particle size distribution may be found in ASTM C 144 (American Society for Testing and Materials).
However, in actuality, since neither historic nor modern sands are always in compliance with ASTM C 144, matching the
same particle appearance and gradation usually requires sieving the sand.

A scoop of sand contains many small voids between the individual grains. A mortar that performs well fills all these small
voids with binder (cement/lime combination or mix) in a balanced manner. Wellgraded sand generally has a 30 per cent
void ratio by volume. Thus, 30 per cent binder by volume generally should be used, unless the historic mortar had a
different binder: aggregate ratio. This represents the 1:3 binder to sand ratios often seen in mortar specifications.

For repointing, sand generally should conform to ASTM C 144 to assure proper gradation and freedom from impurities;
some variation may be necessary to match the original size and gradation. Sand color and texture also should match the
original as closely as possible to provide the proper color match without other additives.

Lime
Mortar formulations prior to the late19th century used lime as the primary binding material. Lime is derived from heating
limestone at high temperatures which burns off the carbon dioxide, and turns the limestone into quicklime. There are three
types of limestone—calcium, magnesium, and dolomitic—differentiated by the different levels of magnesium carbonate they
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Caulking was inappropriately used here in place of
mortar on the top of the wall. As a result, it has
not been durable. Photo: NPS files.

contain which impart specific qualities to mortar. Historically, calcium lime was used for mortar rather than the dolomitic lime
(calcium magnesium carbonate) most often used today. But it is also important to keep in mind the fact that the historic
limes, and other components of mortar, varied a great deal because they were natural, as opposed to modern lime which is
manufactured and, therefore, standardized. Because some of the kinds of lime, as well as other components of mortar, that
were used historically are no longer readily available, even when a conscious effort is made to replicate a "historic" mix, this
may not be achievable due to the differences between modern and historic materials.

Lime, itself, when mixed with water into a paste is very plastic and creamy. It will
remain workable and soft indefinitely, if stored in a sealed container. Lime
(calcium hydroxide) hardens by carbonation absorbing carbon dioxide primarily
from the air, converting itself to calcium carbonate. Once a lime and sand mortar
is mixed and placed in a wall, it begins the process of carbonation. If lime mortar
is left to dry too rapidly, carbonation of the mortar will be reduced, resulting in
poor adhesion and poor durability. In addition, lime mortar is slightly water
soluble and thus is able to reseal any hairline cracks that may develop during
the life of the mortar. Lime mortar is soft, porous, and changes little in volume
during temperature fluctuations thus making it a good choice for historic
buildings. Because of these qualities, high calcium lime mortar may be
considered for many repointing projects, not just those involving historic
buildings.

For repointing, lime should conform to ASTM C 207, Type S, or Type SA, Hydrated Lime for Masonry Purposes. This
machineslaked lime is designed to assure high plasticity and water retention. The use of quicklime which must be slaked
and soaked by hand may have advantages over hydrated lime in some restoration projects if time and money allow.

Lime Putty
Lime putty is slaked lime that has a putty or pastelike consistency. It should conform to ASTM C 5. Mortar can be mixed
using lime putty according to ASTM C 270 property or proportion specification.

Portland Cement
More recent, 20thcentury mortar has used portland cement as a primary binding material. A straight portland cement and
sand mortar is extremely hard, resists the movement of water, shrinks upon setting, and undergoes relatively large thermal
movements. When mixed with water, portland cement forms a harsh, stiff paste that is quite unworkable, becoming hard
very quickly. (Unlike lime, portland cement will harden regardless of weather conditions and does not require wetting and
drying cycles.) Some portland cement assists the workability and plasticity of the mortar without adversely affecting the
finished project; it also provides early strength to the mortar and speeds setting. Thus, it may be appropriate to add some
portland cement to an essentially limebased mortar even when repointing relatively soft 18th or 19th century brick under
some circumstances when a slightly harder mortar is required. The more portland cement that is added to a mortar
formulation the harder it becomes—and the faster the initial set.

For repointing, portland cement should conform to ASTM C 150. White, non staining portland cement may provide a better
color match for some historic mortars than the more commonly available grey portland cement. But, it should not be
assumed, however, that white portland cement is always appropriate for all historic buildings, since the original mortar may
have been mixed with grey cement. The cement should not have more than 0.60 per cent alkali to help avoid efflorescence.

Masonry Cement
Masonry cement is a preblended mortar mix commonly found at hardware and home repair stores. It is designed to produce
mortars with a compressive strength of 750 psi or higher when mixed with sand and water at the job site. It may contain
hydrated lime, but it always contains a large amount of portland cement, as well as ground limestone and other workability
agents, including airentraining agents. Because masonry cements are not required to contain hydrated lime, and generally
do not contain lime, they produce high strength mortars that can damage historic masonry. For this reason, they generally
are not recommended for use on historic masonry buildings.

Lime Mortar (preblended)
Hydrated lime mortars, and preblended lime putty mortars with or without a matched sand are commercially available.
Custom mortars are also available with color. In most instances, preblended lime mortars containing sand may not provide
an exact match; however, if the project calls for total repointing, a preblended lime mortar may be worth considering as
long as the mortar is compatible in strength with the masonry. If the project involves only selected, "spot" repointing, then it
may be better to carry out a mortar analysis which can provide a custom preblended lime mortar with a matching sand. In
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either case, if a preblended lime mortar is to be used, it should contain Type S or SA hydrated lime conforming to ASTM C
207.

Water
Water should be potable—clean and free from acids, alkalis, or other dissolved organic materials.

Other Components
Historic components
In addition to the color of the sand, the texture of the mortar is of critical importance in duplicating historic mortar. Most
mortars dating from the mid19th century on—with some exceptions—have a fairly homogeneous texture and color. Some
earlier mortars are not as uniformly textured and may contain lumps of partially burned lime or "dirty lime", shell (which
often provided a source of lime, particularly in coastal areas), natural cements, pieces of clay, lampblack or other pigments,
or even animal hair. The visual characteristics of these mortars can be duplicated through the use of similar materials in the
repointing mortar.

Replicating such unique or individual mortars will require writing new specifications for each project. If possible, suggested
sources for special materials should be included. For example, crushed oyster shells can be obtained in a variety of sizes
from poultry supply dealers.

Pigments
Some historic mortars, particularly in the late 19th century, were tinted to match or contrast with the brick or stone. Red
pigments, sometimes in the form of brick dust, as well as brown, and black pigments were commonly used. Modern
pigments are available which can be added to the mortar at the job site, but they should not exceed 10 per cent by weight
of the portland cement in the mix, and carbon black should be limited to 2 per cent. Only synthetic mineral oxides, which
are alkaliproof and sunfast, should be used to prevent bleaching and fading.

Modern Components
Admixtures are used to create specific characteristics in mortar, and whether they should be used will depend upon the
individual project. Air entraining agents, for example, help the mortar to resist freezethaw damage in northern climates.
Accelerators are used to reduce mortar freezing prior to setting while retarders help to extend the mortar life in hot climates.
Selection of admixtures should be made by the architect or architectural conservator as part of the specifications, not
something routinely added by the masons.

Generally, modern chemical additives are unnecessary and may, in fact, have detrimental effects in historic masonry
projects. The use of antifreeze compounds is not recommended. They are not very effective with high lime mortars and may
introduce salts, which may cause efflorescence later. A better practice is to warm the sand and water, and to protect the
completed work from freezing. No definitive study has determined whether airentraining additives should be used to resist
frost action and enhance plasticity, but in areas of extreme exposure requiring highstrength mortars with lower
permeability, airentrainment of 1016 percent may be desirable (see formula for "severe weather exposure" in Mortar Type
and Mix). Bonding agents are not a substitute for proper joint preparation, and they should generally be avoided. If the
joint is properly prepared, there will be a good bond between the new mortar and the adjacent surfaces. In addition, a
bonding agent is difficult to remove if smeared on a masonry surface.

Mortar Type and Mix
Mortars for repointing projects, especially those involving historic buildings, typically are custom mixed in order to ensure
the proper physical and visual qualities. These materials can be combined in varying proportions to create a mortar with the
desired performance and durability. The actual specification of a particular mortar type should take into consideration all of
the factors affecting the life of the building including: current site conditions, present condition of the masonry, function of
the new mortar, degree of weather exposure, and skill of the mason.

Thus, no two repointing projects are exactly the same. Modern materials specified for use in repointing mortar should
conform to specifications of the American Society for Testing and Materials (ASTM) or comparable federal specifications, and
the resulting mortar should conform to ASTM C 270, Mortar for Unit Masonry.

Specifying the proportions for the repointing mortar for a specific job is not as difficult as it might seem. Five mortar types,
each with a corresponding recommended mix, have been established by ASTM to distinguish high strength mortar from soft
flexible mortars. The ASTM designated them in decreasing order of approximate general strength as Type M (2,500 psi),
Type S (1,800 psi), Type N (750 psi), Type O (350 psi) and Type K (75 psi). (The letters identifying the types are from the
words MASON WORK using every other letter.) Type K has the highest lime content of the mixes that contain portland
cement, although it is seldom used today, except for some historic preservation projects. The designation "L" in the
accompanying chart identifies a straight lime and sand mix. Specifying the appropriate ASTM mortar by proportion of
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Here, a hammer and
chisel are being correctly
used to prepare a joint for
repointing. Photo: John P.
Speweik.

When repairing this stone wall, the mason
matched the raised profile of the original
tuckpointing. Photo: NPS files.

A mechanical grinder
improperly used to cut out
the horizontal joint and
incompatible repointing
have seriously damaged
the 19th century brick.
Photo: NPS files.

ingredients, will ensure the desired physical properties. Unless specified otherwise, measurements or
proportions for mortar mixes are always given in the following order: cementlimesand. Thus, a Type
K mix, for example, would be referred to as 1310, or 1 part cement to 3 parts lime to 10 parts
sand. Other requirements to create the desired visual qualities should be included in the
specifications.

The strength of a mortar can vary. If mixed with higher amounts of portland cement, a harder mortar
is obtained. The more lime that is added, the softer and more plastic the mortar becomes, increasing
its workability. A mortar strong in compressive strength might be desirable for a hard stone (such as
granite) pier holding up a bridge deck, whereas a softer, more permeable lime mortar would be
preferable for a historic wall of soft brick. Masonry deterioration caused by salt deposition results
when the mortar is less permeable than the masonry unit. A strong mortar is still more permeable
than hard, dense stone. However, in a wall constructed of soft bricks where the masonry unit itself
has a relatively high permeability or vapor transmission rate, a soft, high lime mortar is necessary to
retain sufficient permeability.

Budgeting and Scheduling
Repointing is both expensive and time consuming due to the extent of handwork and special materials required. It is
preferable to repoint only those areas that require work rather than an entire wall, as is often specified. But, if 25 to 50 per
cent or more of a wall needs to be repointed, repointing the entire wall may be more cost effective than spot repointing.

Total repointing may also be more sensible when access is difficult, requiring the
erection of expensive scaffolding (unless the majority of the mortar is sound and
unlikely to require replacement in the foreseeable future). Each project requires
judgement based on a variety of factors. Recognizing this at the outset will help to
prevent many jobs from becoming prohibitively expensive.

In scheduling, seasonal aspects need to be considered first. Generally speaking,
wall temperatures between 40 and 95 degrees F (8 and 38 degrees C) will prevent
freezing or excessive evaporation of the water in the mortar. Ideally, repointing
should be done in shade, away from strong sunlight in order to slow the drying
process, especially during hot weather. If necessary, shade can be provided for
largescale projects with appropriate modifications to scaffolding.

The relationship of repointing to other work proposed on the building must also be
recognized. For example, if paint removal or cleaning is anticipated, and if the mortar joints are basically sound and need
only selective repointing, it is generally better to postpone repointing until after completion of these activities. However, if
the mortar has eroded badly, allowing moisture to penetrate deeply into the wall, repointing should be accomplished before
cleaning. Related work, such as structural or roof repairs, should be scheduled so that they do not interfere with repointing
and so that all work can take maximum advantage of erected scaffolding.

Building managers also must recognize the difficulties that a repointing project can create.The
process is time consuming, and scaffolding may need to remain in place for an extended period of
time. The joint preparation process can be quite noisy and can generate large quantities of dust
which must be controlled, especially at air intakes to protect human health, and also where it might
damage operating machinery. Entrances may be blocked from time to time making access difficult for
both building tenants and visitors. Clearly, building managers will need to coordinate the repointing
work with other events at the site.

Contractor Selection
Contractor Selection The ideal way to select a contractor is to ask knowledgeable owners of recently
repointed historic buildings for recommendations. Qualified contractors then can provide lists of other
repointing projects for inspection. More commonly, however, the contractor for a repointing project is
selected through a competitive bidding process over which the client or consultant has only limited
control. In this situation it is important to ensure that the specifications stipulate that masons must
have a minimum of five years' experience with repointing historic masonry buildings to be eligible to
bid on the project. Contracts are awarded to the lowest responsible bidder, and bidders who have
performed poorly on other projects usually can be eliminated from consideration on this basis, even if

they have the lowest prices.
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Unskilled repointing has
negatively impacted the character
of this late19th century building.
Photo: NPS files.

The contract documents should call for unit prices as well as a base bid. Unit pricing forces the contractor to determine in
advance what the cost addition or reduction will be for work which varies from the scope of the base bid. If, for example, the
contractor has fifty linear feet less of stone repointing than indicated on the contract documents but thirty linear feet more of
brick repointing, it will be easy to determine the final price for the work. Note that each type of work—brick repointing, stone
repointing, or similar items—will have its own unit price. The unit price also should reflect quantities; one linear foot of
pointing in five different spots will be more expensive than five contiguous linear feet.

Execution of the Work
Test Panels
These panels are prepared by the contractor using the same techniques that will be used on the remainder of the project.
Several panel locations—preferably not on the front or other highly visible location of the building—may be necessary to
include all types of masonry, joint styles, mortar colors, and other problems likely to be encountered on the job.

If cleaning tests, for example, are also to be undertaken, they should be carried out in the same
location. Usually a 3 foot by 3 foot area is sufficient for brickwork, while a somewhat larger area
may be required for stonework. These panels establish an acceptable standard of work and
serve as a benchmark for evaluating and accepting subsequent work on the building.

Joint Preparation
Old mortar should be removed to a minimum depth of 2 to 21/2 times the width of the joint to
ensure an adequate bond and to prevent mortar "popouts." For most brick joints, this will
require removal of the mortar to a depth of approximately Ω to 1 inch; for stone masonry with
wide joints, mortar may need to be removed to a depth of several inches. Any loose or
disintegrated mortar beyond this minimum depth also should be removed.

Although some damage may be inevitable, careful joint preparation can help limit damage to
masonry units. The traditional manner of removing old mortar is through the use of hand
chisels and mash hammers. Though laborintensive, in most instances this method poses the
least threat for damage to historic masonry units and produces the best final product.

The most common method of removing mortar, however, is through the use of power saws or grinders. The use of power
tools by unskilled masons can be disastrous for historic masonry, particularly soft brick. Using power saws on walls with thin
joints, such as most brick walls, almost always will result in damage to the masonry units by breaking the edges and by
overcutting on the head, or vertical joints.

However, small pneumaticallypowered chisels generally can be used safely and effectively to remove mortar on historic
buildings as long as the masons maintain appropriate control over the equipment. Under certain circumstances, thin
diamondbladed grinders may be used to cut out horizontal joints only on hard portland cement mortar common to most
early20th century masonry buildings. Usually, automatic tools most successfully remove old mortar without damaging the
masonry units when they are used in combination with hand tools in preparation for repointing. Where horizontal joints are
uniform and fairly wide, it may be possible to use a power masonry saw to assist the removal of mortar, such as by cutting
along the middle of the joint; final mortar removal from the sides of the joints still should be done with a hand chisel and
hammer. Caulking cutters with diamond blades can sometimes be used successfully to cut out joints without damaging the
masonry. Caulking cutters are slow; they do not rotate, but vibrate at very high speeds, thus minimizing the possibility of
damage to masonry units. Although mechanical tools may be safely used in limited circumstances to cut out horizontal joints
in preparation for repointing, they should never be used on vertical joints because of the danger of slipping and cutting into
the brick above or below the vertical joint. Using power tools to remove mortar without damaging the surrounding masonry
units also necessitates highly skilled masons experienced in working on historic masonry buildings. Contractors should
demonstrate proficiency with power tools before their use is approved.

Using any of these power tools may also be more acceptable on hard stone, such as quartzite or granite, than on terra cotta
with its glasslike glaze, or on soft brick or stone. The test panel should determine the acceptability of power tools. If power
tools are to be permitted, the contractor should establish a quality control program to account for worker fatigue and similar
variables.

Mortar should be removed cleanly from the masonry units, leaving square corners at the back of the cut. Before filling, the
joints should be rinsed with a jet of water to remove all loose particles and dust. At the time of filling, the joints should be
damp, but with no standing water present. For masonry walls—limestone, sandstone and common brick—that are extremely
absorbent, it is recommended that a continual mist of water be applied for a few hours before repointing begins.

Mortar Preparation
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Mortar components should be measured and mixed carefully to assure the uniformity of visual and physical characteristics.
Dry ingredients are measured by volume and thoroughly mixed before the addition of any water. Sand must be added in a
damp, loose condition to avoid over sanding. Repointing mortar is typically prehydrated by adding water so it will just hold
together, thus allowing it to stand for a period of time before the final water is added. Half the water should be added,
followed by mixing for approximately 5 minutes. The remaining water should then be added in small portions until a mortar
of the desired consistency is reached. The total volume of water necessary may vary from batch to batch, depending on
weather conditions. It is important to keep the water to a minimum for two reasons: first, a drier mortar is cleaner to work
with, and it can be compacted tightly into the joints; second, with no excess water to evaporate, the mortar cures without
shrinkage cracks. Mortar should be used within approximately 30 minutes of final mixing, and "retempering," or adding
more water, should not be permitted.

Using Lime Putty to Make Mortar
Mortar made with lime putty and sand, sometimes referred to as roughage or course stuff, should be measured by volume,
and may require slightly different proportions from those used with hydrated lime. No additional water is usually needed to
achieve a workable consistency because enough water is already contained in the putty. Sand is proportioned first, followed
by the lime putty, then mixed for five minutes or until all the sand is thoroughly coated with the lime putty. But mixing, in
the familiar sense of turning over with a hoe, sometimes may not be sufficient if the best possible performance is to be
obtained from a lime putty mortar. Although the old practice of chopping, beating and ramming the mortar has largely been
forgotten, recent field work has confirmed that lime putty and sand rammed and beaten with a wooden mallet or ax handle,
interspersed by chopping with a hoe, can significantly improve workability and performance. The intensity of this action
increases the overall lime/sand contact and removes any surplus water by compacting the other ingredients. It may also be
advantageous for larger projects to use a mortar pan mill for mixing. Mortar pan mills which have a long tradition in Europe
produce a superior lime putty mortar not attainable with today's modern paddle and drum type mixers.

For larger repointing projects the lime putty and sand can be mixed together ahead of time and stored indefinitely, on or off
site, which eliminates the need for piles of sand on the job site. This mixture, which resembles damp brown sugar, must be
protected from the air in sealed containers with a wet piece of burlap over the top or sealed in a large plastic bag to prevent
evaporation and premature carbonation. The lime putty and sand mixture can be recombined into a workable plastic state
months later with no additional water.

If portland cement is specified in a lime putty and sand mortar—Type O (1:2:9) or Type K (1:3:11)—the portland cement
should first be mixed into a slurry paste before adding it to the lime putty and sand. Not only will this ensure that the
portland cement is evenly distributed throughout the mixture, but if dry portland cement is added to wet ingredients it tends
to "ball up," jeopardizing dispersion. (Usually water must be added to the lime putty and sand anyway once the portland
cement is introduced.) Any color pigments should be added at this stage and mixed for a full five minutes. The mortar
should be used within 30 minutes to 1Ω hours and it should not be retempered. Once portland cement has been added the
mortar can no longer be stored.

Filling the Joint
Where existing mortar has been removed to a depth of greater than 1 inch, these deeper areas should be filled first,
compacting the new mortar in several layers. The back of the entire joint should be filled successively by applying
approximately 1/4 inch of mortar, packing it well into the back corners. This application may extend along the wall for
several feet. As soon as the mortar has reached thumbprint hardness, another 1/4 inch layer of mortar—approximately the
same thickness—may be applied. Several layers will be needed to fill the joint flush with the outer surface of the masonry. It
is important to allow each layer time to harden before the next layer is applied; most of the mortar shrinkage occurs during
the hardening process and layering thus minimizes overall shrinkage.

When the final layer of mortar is thumbprint hard, the joint should be tooled to match the historic joint. Proper timing of
the tooling is important for uniform color and appearance. If tooled when too soft, the color will be lighter than expected,
and hairline cracks may occur; if tooled when too hard, there may be dark streaks called "tool burning," and good closure of
the mortar against the masonry units will not be achieved.

If the old bricks or stones have worn, rounded edges, it is best to recess the final mortar slightly from the face of the
masonry. This treatment will help avoid a joint which is visually wider than the actual joint; it also will avoid creation of a
large, thin featheredge which is easily damaged, thus admitting water. After tooling, excess mortar can be removed from the
edge of the joint by brushing with a natural bristle or nylon brush. Metal bristle brushes should never be used on historic
masonry.

Curing Conditions
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This 18th century pediment and surrounding
wall exhibit distinctively different mortar
joints. Photo: NPS files.

The preliminary hardening of highlime content mortars—those mortars that contain more lime by volume than portland
cement, i.e., Type O (1:2:9), Type K (1:3:11), and straight lime/sand, Type "L" (0:1:3)—takes place fairly rapidly as water
in the mix is lost to the porous surface of the masonry and through evaporation. A high lime mortar (especially Type "L") left
to dry out too rapidly can result in chalking, poor adhesion, and poor durability. Periodic wetting of the repointed area after
the mortar joints are thumbprint hard and have been finish tooled may significantly accelerate the carbonation process.
When feasible, misting using a hand sprayer with a fine nozzle can be simple to do for a day or two after repointing. Local
conditions will dictate the frequency of wetting, but initially it may be as often as every hour and gradually reduced to every
three or four hours. Walls should be covered with burlap for the first three days after repointing. (Plastic may be used, but it
should be tented out and not placed directly against the wall.) This helps keep the walls damp and protects them from direct
sunlight. Once carbonation of the lime has begun, it will continue for many years and the lime will gain strength as it reverts
back to calcium carbonate within the wall.

Aging the Mortar
Even with the best efforts at matching the existing mortar color, texture, and
materials, there will usually be a visible difference between the old and new work,
partly because the new mortar has been matched to the unweathered portions of the
historic mortar. Another reason for a slight mismatch may be that the sand is more
exposed in old mortar due to the slight erosion of the lime or cement. Although spot
repointing is generally preferable and some color difference should be acceptable, if
the difference between old and new mortar is too extreme, it may be advisable in
some instances to repoint an entire area of a wall, or an entire feature such as a bay,
to minimize the difference between the old and the new mortar. If the mortars have
been properly matched, usually the best way to deal with surface color differences is
to let the mortars age naturally. Other treatments to overcome these differences,
including cleaning the nonrepointed areas or staining the new mortar, should be carefully tested prior to implementation.

Staining the new mortar to achieve a better color match is generally not recommended, but it may be appropriate in some
instances. Although staining may provide an initial match, the old and new mortars may weather at different rates, leading
to visual differences after a few seasons. In addition, the mixtures used to stain the mortar may be harmful to the masonry;
for example, they may introduce salts into the masonry which can lead to efflorescence.

Cleaning the Repointed Masonry
If repointing work is carefully executed, there will be little need for cleaning other than to remove the small amount of
mortar from the edge of the joint following tooling. This can be done with a stiff natural bristle or nylon brush after the
mortar has dried, but before it is initially set (12 hours). Mortar that has hardened can usually be removed with a wooden
paddle or, if necessary, a chisel.

Further cleaning is best accomplished with plain water and natural bristle or nylon brushes. If chemicals must be used, they
should be selected with extreme caution. Improper cleaning can lead to deterioration of the masonry units, deterioration of
the mortar, mortar smear, and efflorescence. New mortar joints are especially susceptible to damage because they do not
become fully cured for several months. Chemical cleaners, particularly acids, should never be used on dry masonry. The
masonry should always be completely soaked once with water before chemicals are applied. After cleaning, the walls should
be flushed again with plain water to remove all traces of the chemicals.

Several precautions should be taken if a freshly repointed masonry wall is to be cleaned. First, the mortar should be fully
hardened before cleaning. Thirty days is usually sufficient, depending on weather and exposure; as mentioned previously,
the mortar will continue to cure even after it has hardened. Test panels should be prepared to evaluate the effects of
different cleaning methods. Generally, on newly repointed masonry walls, only very low pressure (100 psi) water washing
supplemented by stiff natural bristle or nylon brushes should be used, except on glazed or polished surfaces, where only
soft cloths should be used.**

New construction "bloom" or efflorescence occasionally appears within the first few months of repointing and usually
disappears through the normal process of weathering. If the efflorescence is not removed by natural processes, the safest
way to remove it is by dry brushing with stiff natural or nylon bristle brushes followed by wet brushing. Hydrochloric
(muriatic) acid, is generally ineffective, and it should not be used to remove efflorescence. It may liberate additional salts,
which, in turn, can lead to more efflorescence.

Surface grouting is sometimes suggested as an alternative to repointing brick buildings, in particular. This process
involves the application of a thin coat of cementbased grout to the mortar joints and the mortar/brick interface. To be
effective, the grout must extend slightly onto the face of the masonry units, thus widening the joint visually. The change in
the joint appearance can alter the historic character of the structure to an unacceptable degree. In addition, although
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masking of the bricks is intended to keep the grout off the remainder of the face of the bricks, some level of residue, called
"veiling," will inevitably remain. Surface grouting cannot substitute for the more extensive work of repointing, and it is not a
recommended treatment for historic masonry.

**Additional information on masonry cleaning is presented in Preservation Briefs 1: Assessing Cleaning and WaterRepellent
Treatments for Historic Masonry Buildings, Robert C. Mack, FAIA, and Anne E. Grimmer, Washington, D.C.: Technical
Preservation Services, National Park Service, U.S. Department of the Interior, 2000; and Keeping it Clean: Removing
Exterior Dirt, Paint, Stains & Graffiti from Historic Masonry Buildings, Anne E. Grimmer, Washington, D.C.: Technical
Preservation Services, National Park Service, U.S. Department of the Interior, 1988.

Visually Examining the Mortar and the Masonry Units
A simple in situ comparison will help determine the hardness and condition of the mortar and the masonry units. Begin by
scraping the mortar with a screwdriver, and gradually tapping harder with a cold chisel and mason's hammer. Masonry units
can be tested in the same way beginning, even more gently, by scraping with a fingernail. This relative analysis which is
derived from the 10point hardness scale used to describe minerals, provides a good starting point for selection of an
appropriate mortar. It is described more fully in "The Russack System for Brick & Mortar Description" referenced in Reading
List at the end of this Brief.

Mortar samples should be chosen carefully, and picked from a variety of locations on the building to find unweathered
mortar, if possible. Portions of the building may have been repointed in the past while other areas may be subject to
conditions causing unusual deterioration. There may be several colors of mortar dating from different construction periods or
sand used from different sources during the initial construction. Any of these situations can give false readings to the visual
or physical characteristics required for the new mortar. Variations should be noted which may require developing more than
one mix.

1. Remove with a chisel and hammer three or four unweathered samples of the mortar to be matched from several locations

on the building. (Set the largest sample asidethis will be used later for comparison with the repointing mortar).

Removing a full representation of samples will allow selection of a "mean" or average mortar sample.

2. Mash the remaining samples with a wooden mallet, or hammer if necessary, until they are separated into their

constituent parts. There should be a good handful of the material.

3. Examine the powdered portion—the lime and/or cement matrix of the mortar. Most particularly, note the color. There is a

tendency to think of historic mortars as having white binders, but grey portland cement was available by the last quarter

of the 19th century, and traditional limes were also sometimes grey. Thus, in some instances, the natural color of the

historic binder may be grey, rather than white. The mortar may also have been tinted to create a colored mortar, and this

color should be identified at this point.

4. Carefully blow away the powdery material (the lime and/or cement matrix which bound the mortar together).

5. With a low power (10 power) magnifying glass, examine the remaining sand and other materials such as lumps of lime

or shell.

6. Note and record the wide range of color as well as the varying sizes of the individual grains of sand, impurities, or other

materials.

Other Factors to Consider
Color
Regardless of the color of the binder or colored additives, the sand is the primary material that gives mortar its color. A
surprising variety of colors of sand may be found in a single sample of historic mortar, and the different sizes of the grains
of sand or other materials, such as incompletely ground lime or cement, play an important role in the texture of the
repointing mortar. Therefore, when specifying sand for repointing mortar, it may be necessary to obtain sand from several
sources and to combine or screen them in order to approximate the range of sand colors and grain sizes in the historic
mortar sample.

Pointing Style
Close examination of the historic masonry wall and the techniques used in the original construction will assist in maintaining
the visual qualities of the building. Pointing styles and the methods of producing them should be examined. It is important
to look at both the horizontal and the vertical joints to determine the order in which they were tooled and whether they were
the same style. Some late19th and early20th century buildings, for example, have horizontal joints that were raked back
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while the vertical joints were finished flush and stained to match the bricks, thus creating the illusion of horizontal bands.
Pointing styles may also differ from one facade to another; front walls often received greater attention to mortar detailing
than side and rear walls. Tuckpointing is not true repointing but the application of a raised joint or lime putty joint on top
of flush mortar joints. Penciling is a purely decorative, painted surface treatment over a mortar joint, often in a contrasting
color.

Masonry Units
The masonry units should also be examined so that any replacement units will match the historic masonry. Within a wall
there may be a wide range of colors, textures, and sizes, particularly with handmade brick or roughcut, locallyquarried
stone. Replacement units should blend in with the full range of masonry units rather than a single brick or stone.

Matching Color and Texture of the Repointing Mortar
New mortar should match the unweathered interior portions of the historic mortar. The simplest way to check the match is to
make a small sample of the proposed mix and allow it to cure at a temperature of approximately 70 degrees F for about a
week, or it can be baked in an oven to speed up the curing; this sample is then broken open and the surface is compared
with the surface of the largest "saved" sample of historic mortar.

If a proper color match cannot be achieved through the use of natural sand or colored aggregates like crushed marble or
brick dust, it may be necessary to use a modern mortar pigment.

During the early stages of the project, it should be determined how closely the new mortar should match the historic mortar.
Will "quite close" be sufficient, or is "exactly" expected? The specifications should state this clearly so that the contractor has
a reasonable idea how much time and expense will be required to develop an acceptable match.

The same judgment will be necessary in matching replacement terra cotta, stone or brick. If there is a known source for
replacements, this should be included in the specifications. If a source cannot be determined prior to the bidding process,
the specifications should include an estimated price for the replacement materials with the final price based on the actual
cost to the contractor.

Mortar Types (Measured by volume)

Designation Cement Hydrated Lime or Lime Putty Sand

M 1 1/4 3  3 3/4

S 1 1/2 4–4 1/2

N 1 1 5–6

O 1 2 8–9

K 1 3 10–12

"L" 0 1 2 1/4–3

Suggested Mortar Types for Different Exposures

Exposure

Masonry Material Sheltered Moderate Severe

Very durable: granite, hardcored brick, etc. O N S

Moderately durable:limestone, durable stone, molded brick K O N

Minimally durable:soft handmade brick "L" K O

Summary and References
For the Owner/Administrator
The owner or administrator of a historic building should remember that repointing is likely to be a lengthy and expensive
process. First, there must be adequate time for evaluation of the building and investigation into the cause of problems.
Then, there will be time needed for preparation of the contract documents. The work itself is precise, timeconsuming and



3/7/2017 Preservation Brief 2: Repointing Mortar Joints in Historic Masonry Buildings

https://www.nps.gov/tps/howtopreserve/briefs/2repointmortarjoints.htm 13/15

noisy, and scaffolding may cover the face of the building for some time. Therefore, the owner must carefully plan the work
to avoid problems. Schedules for both repointing and other activities will thus require careful coordination to avoid
unanticipated conflicts. The owner must avoid the tendency to rush the work or cut corners if the historic building is to
retain its visual integrity and the job is to be durable.

For the Architect/Consultant
Because the primary role of the consultant is to ensure the life of the building, a knowledge of historic construction
techniques and the special problems found in older buildings is essential. The consultant must assist the owner in planning
for logistical problems relating to research and construction. It is the consultant's responsibility to determine the cause of the
mortar deterioration and ensure that it is corrected before the masonry is repointed. The consultant must also be prepared
to spend more time in project inspections than is customary in modern construction.

For the Masons
Successful repointing depends on the masons themselves. Experienced masons understand the special requirements for
work on historic buildings and the added time and expense they require. The entire masonry crew must be willing and able
to perform the work in conformance with the specifications, even when the specifications may not be in conformance with
standard practice. At the same time, the masons should not hesitate to question the specifications if it appears that the work
specified would damage the building.

Conclusion
A good repointing job is meant to last, at least 30 years, and preferably 50 100 years. Shortcuts and poor craftsmanship
result not only in diminishing the historic character of a building, but also in a job that looks bad, and will require future
repointing sooner than if the work had been done correctly. The mortar joint in a historic masonry building has often been
called a wall's "first line of defense." Good repointing practices guarantee the long life of the mortar joint, the wall, and the
historic structure. Although careful maintenance will help preserve the freshly repointed mortar joints, it is important to
remember that mortar joints are intended to be sacrificial and will probably require repointing some time in the future.
Nevertheless, if the historic mortar joints proved durable for many years, then careful repointing should have an equally
long life, ultimately contributing to the preservation of the entire building.

Useful Addresses
Brick Institute of America
11490 Commerce Park Drive 
Reston, VA 22091

National Lime Association
200 N. Glebe Road, Suite 800 
Arlington, VA 22203

Portland Cement Association
5420 Old Orchard Road 
Skokie, IL 60077
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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 02 41 00
SELECTIVE DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of built site elements.
B. Selective demolition of building elements for alteration purposes.

1.02 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2013.
PART 2  PRODUCTS -- NOT USED
PART 3  EXECUTION
3.01 SCOPE

A. Remove portions of existing buildings in the following sequence:
1. Interior salvage and demolition.
2. Exterior salvage of building elements and demolition.
3. Outlying structures or buildings, sidewalks, paving, and site features.

B. External fire escape stairs, framing, braces and hangers and associated items.
C. Remove roofing, underlayment, flashing and all associated items to accomplish new work.
D. Remove Scuppers, flashings, downspouts, and associated items.
E. Remove  paving, curbs, and sidwalks as indicated on drawings.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
5. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
6. Do not close or obstruct roadways or sidewalks without permit.
7. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Do not begin removal until built elements to be salvaged or relocated have been removed.
D. Minimize production of dust due to demolition operations; do not use water if that will result in

ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
E. If hazardous materials are discovered during removal operations, stop work and notify

Architect and Owner; hazardous materials include, but are not limeited to, regulated asbestos
containing materials, lead, PCB's, and mercury.

F. Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Dismantle existing construction and separate materials.
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection

point or point of reuse.
G. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their

requirements; obtain required permits.
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B. Protect existing utilities to remain from damage.
C. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7

days prior written notification to Owner.
D. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at

least 3 days prior written notification to Owner.
E. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of

utility type; protect from damage due to subsequent construction, using substantial barricades
if necessary.

F. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation

and/or existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction sufficient to
withstand construction activities in locations where required.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.

D. Remove and store existing elements designated to be salvaged or re-used.
1. Protect salvaged items from damage due to construction activities, theft, and weather

until re-installed or returned to Owner.
E. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace
with new construction specified.

2. Remove items indicated on drawings.
F. Services (Including, but not limited to, HVAC, Plumbing, Electrical, and Telecommunications): 

Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment; remove back to source of

supply where possible, otherwise cap stub and tag with identification.
G. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Prevent damage to existing elements and features, such as woodwork, fixtures, doors,

and windows designated to remain
3. Perform cutting to accomplish removals neatly and as specified for cutting new work.
4. Repair adjacent construction and finishes damaged during removal work.
5. Patch as specified for patching new work.

3.05 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site and dispose of legally.
B. Remove from site all materials not to be reused on site; do not burn or bury.
C. Leave site in clean condition, ready for subsequent work.
D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 02 74 10 

HOT MIX ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract and Division 1 Specification Sections, 
apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Hot-mix asphalt paving. 
2. Hot-mix asphalt patching. 
3. Pavement-marking paint. 
4. Subgrade modification. 

B. Related Sections include the following: 
1. Division 31 2000 Section "Earthwork". 

1.3 QUALITY ASSURANCE 

A. STATE OF OKLAHOMA, DEPARTMENT OF TRANSPORTATION, Standard 
Specifications for Construction and Materials, Current standards, as amended to date.   

1.4 SYSTEM DESCRIPTION 

A. Provide hot-mix asphalt paving according to materials, workmanship, and other 
applicable requirements of standard specifications. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

B. Job-Mix Designs:  Certification of approval of each job mix proposed for the Work. 

C. Job-Mix Designs:  For each job mix proposed for the Work. 

D. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking 
spaces.  Indicate, with international graphics symbol, spaces dedicated to people with 
disabilities. 
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E. Qualification Data:  For manufacturer. 

F. Pavement Markings product information. 

G. In place material testing procedures. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer. 
1. Manufacturer shall be a paving-mix manufacturer registered with and approved 

by authorities having jurisdiction in which Project is located. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing 
indicated, as documented according to ASTM E 548. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals 
unbroken and bearing manufacturer's labels containing brand name and type of 
material, date of manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within 
temperature range required by manufacturer.  Protect stored materials from direct 
sunlight. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or 
excessively damp or if the following conditions are not met: 
1. Prime and Tack Coats:  Minimum surface temperature of 40 deg F. 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at 

time of placement. 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of 

placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces 
and at a minimum ambient or surface temperature of 40 deg F for oil-based materials, 
50 deg F for water-based materials, and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations. 
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B. Coarse and Fine Aggregate:  shall be in accordance with the requirements of ODOT 
Standards for Construction, as amended to date, for hot-mixed asphalt. 

2.2 ASPHALT MATERIALS 

A. Prime Coat:  ASTM D 2027, medium-curing cutback asphalt, MC-30 or MC-70. 

B. Tack Coat:  AASHTO M 140, emulsified asphalt slow setting, diluted in water, of 
suitable grade and consistency for application – ASHTO MP1. 

C. Water:  Potable. 

2.3 STABILIZED SUBGRADE MATERIAL 

A. Fly Ash: Shall meet the requirements of ASTM C 618, Class “C” and be mixed at a rate 
of 10 to 14%. 

B. Cement Kiln Dust (CKD): Fine grained, solid, highly alkaline material removed from 
cement kiln exhaust.  CKD shall be mixed at a rate of 10 to 14%. 

2.4 AUXILIARY MATERIALS 

A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in 
granular, liquid, or wettable powder form. 

B. Joint Sealant:  ASTM D 3405 or AASHTO M 301, hot-applied, single-component, 
polymer-modified bituminous sealant. 

C. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready 
mixed, complying with FS TT-P-1952, with drying time of less than 45 minutes. 
1. Colors:  White, Yellow, Red and Blue. 

2.5 MIXES 

A. Hot-Mix – Hot Lay Asphalt: 
 

1. Oklahoma Department of Transportation (ODOT) Type “A” Asphalt Concrete: 
 
Sieve Size (inch)  Passing (%) 
1-1/2”   100 
  1   90-100 
3/4  - 
1/2  70-90 
3/8    - 
No. 4  40-65 
No. 10  25-45 
No. 40  10-26 
No. 200  - 
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Asphalt Cement 
% of mix mass 3.8 – 6.5 

 
2. Oklahoma Department of Transportation (ODOT) Type “B” Asphalt Concrete: 

 
Sieve Size (inch)  Passing (%) 
1-1/2”   - 
  1   - 
3/4  100 
1/2  90-100 
3/8    70-90 
No. 4  45-70 
No. 10  25-50 
No. 40  12-30 
No. 200  7-20 
 
Asphalt Cement 
% of mix mass 4.7 – 7.5 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed 
loads. 

B. Proof-roll subbase using a loaded, tandem-axle dump truck weighing at least 25 tons to 
locate areas that are unstable or that require further compaction. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt 
surface course to level sags and fill depressions deeper than 1 inch in existing 
pavements. 
1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a 
depth of 1/4 inch. 
1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  

Fill flush with surface of existing pavement and remove excess. 
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  

Fill flush with surface of existing pavement and remove excess. 
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3.3 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious 
material from substrate surfaces.  Ensure that prepared subgrade is ready to receive 
paving. 

B. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base 
course at a rate of 0.15 to 0.50 gal./sq. yd..  Apply enough material to penetrate and 
seal but not flood surface.  Allow prime coat to cure for 72 hours minimum. 
1. If prime coat is not entirely absorbed within 24 hours after application, spread 

sand over surface to blot excess asphalt.  Use enough sand to prevent pickup 
under traffic.  Remove loose sand by sweeping before pavement is placed and 
after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal./sq. yd.. 
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.4 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  
Place asphalt mix by hand to areas inaccessible to equipment in a manner that 
prevents segregation of mix.  Place each course to required grade, cross section, and 
thickness when compacted. 
1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F. 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes, unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of 
a lesser width are required. 
1. After first strip has been placed and rolled, place succeeding strips and extend 

rolling to overlap previous strips.  Complete a section of asphalt base course 
before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable 
hand tools to remove excess material forming high spots.  Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface. 
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3.5 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  
Construct joints free of depressions with same texture and smoothness as other 
sections of hot-mix asphalt course. 
1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix 

Asphalt Pavements." 
5. Compact joints as soon as hot-mix asphalt will bear roller weight without 

excessive displacement. 
6. Compact asphalt at joints to a density within 2 percent of specified course 

density. 

3.6 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement.  Compact hot-mix paving with hot, hand tampers or 
vibratory-plate compactors in areas inaccessible to rollers. 
1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling 
joints and outside edge.  Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness.  Correct laydown and rolling operations to 
comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling 
while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density: 
1. Average Density:  96 percent of reference laboratory density according to 

AASHTO T 245, but not less than 94 percent nor greater than 100 percent. 
2. Average Density:  92 percent of reference maximum theoretical density 

according to ASTM D 2041, but not less than 90 percent nor greater than 96 
percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt 
is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of 
pavement to proper alignment.  Bevel edges while asphalt is still hot; compact 
thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign 
materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified 
density and surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 
cooled and hardened. 
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H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked. 

3.7 INSTALLATION TOLERANCES 

A. Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 
1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied 
transversely or longitudinally to paved areas: 
1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to 

crown.  Maximum allowable variance from template is 1/4 inch. 

3.8 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been 
verified with Architect. 

B. Allow paving to age for at least 15 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils. 

3.9 WHEEL STOPS 

A. Securely attach wheel stops into pavement with not less than two galvanized steel 
dowels embedded at one-quarter to one-third points.  Securely install dowels into 
pavement and through wheel stop.  Recess head of dowel beneath top of wheel stop. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and to prepare test reports. 
1. Testing agency will conduct and interpret tests and state in each report whether 

tested Work complies with or deviates from specified requirements. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 
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C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be 
determined according to ASTM D 3549. 

D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested 
for compliance with smoothness tolerances. 

E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures 
and compacted pavement according to CBDPW specifications. 

F. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.11 DISPOSAL 

A. Except for material indicated to be recycled, excessive asphalt shall be removed from 
Project site and legally dispose of them. 

END OF SECTION 
 



  

SECTION 033000 
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 
1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

B. Related Sections: 
1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Design Mixtures:  For each concrete mixture. 
C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 

and placement. 
1.3 INFORMATIONAL SUBMITTALS 

A. Material certificates. 
B. Material test reports. 
C. Floor surface flatness and levelness measurements. 

1.4 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities 
and equipment. 
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 

Concrete Production Facilities." 
B. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 
C. ACI Publications:  Comply with the following unless modified by requirements in the 

Contract Documents: 
1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

D. Concrete Testing Service:  Owner engage a qualified independent testing agency to 
perform material evaluation tests and to design concrete mixtures. 

PART 2 - PRODUCTS 
2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, 
true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize 
number of joints. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved 
material.  Provide lumber dressed on at least two edges and one side for tight fit. 

2.2 STEEL REINFORCEMENT 
A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 
B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-

drawn steel wire into flat sheets. 
C. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 



  

D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice. 

2.3 CONCRETE MATERIALS 
A. Cementitious Material:  Use the following cementitious materials, of the same type, 

brand, and source, throughout Project: 
1. Portland Cement:  ASTM C 150 Type I/II, gray.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, graded. 
1. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm) nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 
2.4 ADMIXTURES 

A. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete.  Do not use calcium chloride or admixtures 
containing calcium chloride. 
1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.5 WATERSTOPS 
A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, 

butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding 
to concrete, 3/4 by 1 inch (19 by 25 mm). 

B. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip, 
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to 
concrete, 3/8 by 3/4 inch (10 by 19 mm). 

2.6 VAPOR RETARDERS 
A. Sheet Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended 

adhesive or pressure-sensitive tape. 
2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 



  

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating. 

F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
nondissipating, certified by curing compound manufacturer to not interfere with bonding 
of floor covering. 

G. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 
1. VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 

Type 1, Class A. 
1. VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic 
fiber or ASTM D 1752, cork or self-expanding cork. 

2.9 CONCRETE MIXTURES 
A. Prepare design mixtures for each type and strength of concrete, proportioned on the 

basis of laboratory trial mixture or field test data, or both, according to ACI 301. 
B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, 

and silica fume as needed to reduce the total amount of portland cement, which would 
otherwise be used, by not less than 20 percent. 

C. Admixtures:  Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing admixture in concrete, as required, for placement and 

workability. 
D. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  As required by prints at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50 – footings; 0.45 – all other 

mixes 
3. Slump Limit:  4 inches (125 mm) or 8 inches (200 mm for concrete with verified 

slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing 
admixture or plasticizing admixture, plus or minus 1 inch (25 mm). 

4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 
5. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates 

recommended by manufacturer. 
a. Add water vapor reducing admixture per manufacturers specified dosage 

rate to ready mix truck at the batch plant, or jobsite before discharge, mix 
rapidly for 7 minutes. (Follow Manufacturer’s Instructions). 

2.10 FABRICATING REINFORCEMENT 
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 CONCRETE MIXING 
A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing 

and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 
deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 



  

PART 3 - EXECUTION 
3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support 
vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 
until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Chamfer exterior corners and edges of permanently exposed concrete. 
3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete.  Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR RETARDERS 
A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to 

ASTM E 1643 and manufacturer's written instructions. 
1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT 
A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder 
before placing concrete. 

3.5 JOINTS 
A. General:  Construct joints true to line with faces perpendicular to surface plane of 

concrete. 
B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect. 
C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 

sectioning concrete into areas as indicated.  Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness as follows: 
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3.2-mm-) wide joints into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated. 

E. Waterstops:  Install in construction joints and at other joints indicated according to 
manufacturer's written instructions. 

3.6 CONCRETE PLACEMENT 
A. Before placing concrete, verify that installation of formwork, reinforcement, and 

embedded items is complete and that required inspections have been performed. 
B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 

no new concrete will be placed on concrete that has hardened enough to cause seams or 
planes of weakness.  If a section cannot be placed continuously, provide construction 
joints as indicated.  Deposit concrete to avoid segregation. 
1. Consolidate placed concrete with mechanical vibrating equipment according to 

ACI 301. 
C. Cold-Weather Placement:  Comply with ACI 306.1. 



  

D. Hot-Weather Placement:  Comply with ACI 301. 
3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with 
tie holes and defects repaired and patched.  Remove fins and other projections that 
exceed specified limits on formed-surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and 
patch tie holes and defects.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 
1. Apply to concrete surfaces exposed to public view. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed surfaces 
uniformly across adjacent unformed surfaces unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 
A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 
B. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete 

by hand or power-driven trowel.  Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance.  Grind smooth 
any surface defects that would telegraph through applied coatings or floor coverings. 
1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient 

flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch (3.2 mm) at 
the gymnasium floor and 1/4" (6.4mm) at all other locations. 

3.9 CONCRETE PROTECTING AND CURING 
A. General:  Protect freshly placed concrete from premature drying and excessive cold or 

hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for 
hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x 
h) before and during finishing operations.  Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  
Cure for not less than seven days.  Immediately repair any holes or tears during 
curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 



  

a. Removal:  After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound will 
not interfere with bonding of floor covering used on Project. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after 
initial application.  Repeat process 24 hours later and apply a second coat.  
Maintain continuity of coating and repair damage during curing period. 

3.10 CONCRETE SURFACE REPAIRS 
A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  

Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

3.11 FIELD QUALITY CONTROL 
A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to 

perform field tests and inspections and prepare test reports. 
END OF SECTION 033000 
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SECTION 03 35 11
CONCRETE FLOOR FINISHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Clear penetrating sealers.
1.02 RELATED REQUIREMENTS
PART 2  PRODUCTS
2.01 COATINGS

A. Curing and Sealing Compound, Moisture Emission-Reducing, Membrane-Forming:  Liquid,
membrane-forming, clear sealer, for application to newly-placed concrete; capable of providing
adequate bond for 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.
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. Manufacturers:

a. MasterKure CC 160 WB (formerly Kure-N-Seal) as manufactured by BASF Corp.
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. Application:  Use at exposed slabs and toppings not scheduled to receive finish flooring.
2. Vehicle:  Water-based.
3. VOC Content:  OTC compliant.
4. Manufacturers:

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

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
B. Verify that flaws in concrete have been patched and joints filled with methods and materials

suitable for further finishes.
3.02 GENERAL

A. Apply materials in accordance with manufacturer's instructions.
3.03 COATING APPLICATION

A. Verify that surface is free of previous coatings, sealers, curing compounds, water repellents,
laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning agents,
and other impediments to adhesion.

B. Verify that water vapor emission from concrete and relative humidity in concrete are within
limits established by coating manufacturer.

C. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

D. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups
for color, special effects, sealing and workmanship.

END OF SECTION
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SECTION 03 54 00
CAST UNDERLAYMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Liquid-applied self-leveling floor underlayment.
1. Use gypsum-based type at all interior locations where indicated on the drawings.

a. For all UL Design fire-rated assemblies shown/referenced on the Drawings, provide
conforming gypsum-based underlayment material.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry.
B. Section 09 65 00 - Resilient Flooring.

1.03 REFERENCE STANDARDS
A. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of

Hydraulic Cement Concrete; 2012.
B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and

Gypsum Concrete; 1999 (Reapproved 2014).
C. 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 manufacturer's data sheets documenting physical characteristics and

product limitations of underlayment materials. Include information on surface preparation,
environmental limitations, and installation instructions. 

C. Certificate:  Certify that products meet or exceed specified requirements.
D. Manufacturer's Instructions.

1.05 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the work of this section, and

approved by manufacturerusing manufacturer approved mixing and pumping equipment.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep dry and protect from direct sun exposure, freezing, and ambient temperature greater

than 105 degrees F.
1.07 FIELD CONDITIONS

A. Do not install underlayment until floor penetrations and peripheral work are complete.
B. Maintain minimum ambient temperatures of 50 degrees F 24 hours before, during and 72

hours after installation of underlayment.
C. During the curing process, ventilate spaces to remove excess moisture.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Gypsum Underlayment:
1. ARDEX Engineered Cements; ARDEX K15:  www.ardexamericas.com.
2. Maxxon Corporation; Gyp-Crete:  www.maxxon.com.
3. USG; Levelrock® Series 2500 Floor Underlayment:  www.usg.com.

2.02 MATERIALS
A. Cast Underlayments, General:

1. Comply with applicable code for combustibility or flame spread requirements.
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B. Gypsum-Based Underlayment:  Gypsum based mix, that when mixed with water in accordance
with manufacturer's directions will produce self-leveling underlayment with the following
properties:
1. Compressive Strength:  Minimum 2500 pounds per square inch, tested per ASTM C472.
2. Density:  Maximum 120 pounds per cubic foot.
3. Surface Burning Characteristics:  Flame spread/Smoke developed/Fuel Contribution

index of 0/0/0 in accordance with ASTM E84.
4. Material shall not contain any source of nutrients to sustain mold growth.

C. Aggregate:  Dry, well graded, washed silica aggregate, approximately 1/8 inch in size and
acceptable to underlayment manufacturer.

D. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to underlayment mix
materials.

E. Primer:  Manufacturer's recommended type.
F. Joint and Crack Filler:  Latex based filler, as recommended by manufacturer.

2.03 MIXING
A. Site mix materials in accordance with manufacturer's instructions.
B. Add aggregate for areas where thickness will exceed 1-1/2 inch. Mix underlayment and water

for at least two minutes before adding aggregate, and continue mixing to assure that aggregate
has been thoroughly coated.

C. Mix to self-leveling consistency without over-watering.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are clean, dry, unfrozen, do not contain petroleum byproducts, or
other compounds detrimental to underlayment material bond to substrate.

3.02 PREPARATION
A. Remove substrate surface irregularities.  Fill voids and deck joints with filler.  Finish smooth.
B. Vacuum clean surfaces.
C. Prime substrate in accordance with manufacturer's instructions.  Allow to dry.
D. Close floor openings.
E. Expansion Joints: Allow expansion joints to continue through cast underlayment at same width

as joint.
3.03 APPLICATION

A. Scheduling: Application of cast underlayment shall not occur until building is enclosed;
including roof, windows, doors, and other fenestration.
1. Install cast underlayment after drywall installation unless tenant finish requirements

identify partitioning after the pour.
B. Install underlayment in accordance with manufacturer's instructions.
C. Pump or pour material onto substrate. Do not retemper or add water.

1. Pump, move, and screed while the material is still highly flowable. 
2. Be careful not to create cold joints, except where authorized.
3. Except at authorized cold joints, place as continuously as possible until application is

complete.
D. Place to indicated thickness, with top surface level to 1/8 inch in 10 ft.

3.04 CURING
A. Once underlayment starts to set, prohibit foot traffic until final set has been reached.
B. Air cure in accordance with manufacturer's instructions.

1. Ventilation and adequate heat shall be provided continuously to rapidly remove moisture
from the area until the cast underlayment is dry.
a. Confirm with manufacturer on recommended drying time requirements.



3849 / Marcus Garvey Harmony Redevelopment 03 54 00 - 3 CAST UNDERLAYMENT

b. Test for dryness in accordance with manufacturer's instructions prior to conducting
further work in area.

3.05 PROTECTION
A. Place temporary wood planking over cast underlayment wherever it will be subjected to heavy

wheeled, or concentrated loads.
1. Refer to manufacturer's recommendations for additional requirements for protection prior

to finish floor installation.
END OF SECTION
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SECTION 04 01 00
MASONRY RESTORATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water cleaning of exterior surfaces.
B. Replacement of heavily spalled or deteriorated units.
C. Repointing mortar joints.
D. Repair of damaged stone.
E. Replacement of damaged and deteriorated masonry.

1.02 RELATED REQUIREMENTS
A. National Park Service Preservation Briefs:

1. PB-1 - Cleaning and Water-Repellent Treatments for Historic Masonry Buildings.
2. PB-2 - Repointing Mortar Joints in Historic Masonry Buildings.
3. PB-6 - Dangers of Abrasive Cleaning to Historic Buildings.

B. Section 04 20 00 - Unit Masonry:  Brick masonry units.
1.03 REFERENCE STANDARDS

A. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures
and Related Commentaries; 2013.

B. ASTM C150/C150M - Standard Specification for Portland Cement; 2016.
C. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.
D. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;

2016.
E. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006

(Reapproved 2011).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include mortar design mix and indicate whether Proportion or Property

specification aof ASTM C270 is to be used. Also include environmental condition and
admixture limitations.

C. Samples:  Submit four samples of face brick and stone units to illustrate matching color,
texture and extremes of color range.

D. Manufacturer's Instructions:  For cleaning materials and bonding agents; indicate special
procedures, conditions requiring special attention.

1.05 QUALITY ASSURANCE
A. Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of

Contract Documents.
1.06 MOCK-UP

A. Restore and repoint an existing masonry wall area sized 4 feet long by 4 feet high; include in
mock-up area instances of mortar, accessories, wall openings, and flashings.

B. Clean a 4 ft by 4 ft panel of wall to determine extent of cleaning; include in cleaning area
instances of masonry and cast stone.
1. Repeat, using different cleaning methods for up to three different panels.
2. Additional test areas may be required to determine the most appropriate cleaning

method.
C. Locate where directed.
D. Acceptable panel and procedures employed will become the standard for work of this section.
E. Mock-up may remain as part of the Work.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver masonry neatly stacked and tied on pallets.  Store clear of ground with adequate

waterproof covering.
B. Store tuckpointing mortar materials in manufacturer's packaging.

1.08 FIELD CONDITIONS
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.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Restoration and Cleaning Chemicals:
1. Diedrich Technologies, Inc:  www.diedrichtechnologies.com/#sle.
2. HMK Stone Care System:  www.hmkstonecare.com/#sle.
3. PROSOCO:  www.prosoco.com/#sle.
4. Or approved equal.

B. Masonry Pointing, Bonding, and Repair Agents:
1. Cathedral Stone Products, Inc.:  www.cathedralstone.com
2. Edison Coatings, Inc.:  www.edisoncoatings.com
3. U.S. Heritage Group:  www.usheritage.com.
4. Or approved equal.

2.02 CLEANING MATERIALS
A. Cleaning Agent:  Detergent type.

2.03 REPAIR MATERIALS
A. Stone Bonding Adhesive:  Single component, cementitious-based adhesive, containing no

latex or acrylic bonding agents.
1. Compressive strength:  9,000 psi approximate at 28 days.
2. Tensile Strength:  360 psi.
3. Specific Gravity:  1.77.
4. Basis of Design:  Jahn CPS Adhesive.

B. Stone Patching Compound:  Premixed mineral-based, cementitious repair mortar formulated
to match the color and texture of limestone and terracotta/brick.
1. Compressive strength (dry):  2,600 psi minimum.
2. Tensile Strength:  145 psi minimum.
3. Thermal Expansion (in/in/ °F):  0.00002 maximum.
4. Porosity (%):  32 minimum.
5. Specific Gravity:  1.4.
6. Basis of Design:  Jahn Restoration Mortar (M70).

C. Crack Repair:  Single component, water-based cementitious injection grout.
1. Compressive strength:  9,000 psi approximate at 28 days.
2. Tensile Strength:  360 psi.
3. Viscosity:  80 cps.
4. Specific Gravity:  1.77.
5. Basis of Design:  Jahn Injection Grout (M30).

2.04 MORTAR MIX DESIGNS
A. Mix mortar materials in the following proportions:

1. Pointing Mortar (cement/lime/sand):  1:1:6 (Type N).
2.05 MORTAR MATERIALS

A. Portland Cement:  ASTM C150/C150M.
1. Type:  Type II - Moderate; ASTM C150/C150M.
2. Color:  White.
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B. Hydrated Lime:  ASTM C207; Type S.
C. Mortar Aggregate:  ASTM C144: Natural sand, color and texture to match existing.
D. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for

mixing into mortar and complying with ASTM C979/C979M.
1. Color(s):  To exactly match existing.

E. Water:  Clean and potable.
2.06 MASONRY MATERIALS

A. Brick:  Replacement brick shall match existing brick in color, size, and texture.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify installed work of other trades effecting this work is complete and ready for work of this
section to begin.

B. Verify that surfaces to be cleaned and restored are ready for work of this section.
3.02 PREPARATION

A. Protect surrounding elements from damage due to restoration procedures.
B. Carefully remove and store removable items located in areas to be restored, including fixtures,

fittings, finish hardware, and accessories; reinstall upon completion.
C. Cover existing landscaping with tarpaulins or similar covers.
D. Mask immediately adjacent surfaces with material that will withstand cleaning and restoration

procedures.
E. Close off adjacent occupied areas with dust proof and weatherproof partitions.

3.03 REBUILDING
A. Cut out damaged and deteriorated masonry with care in a manner to prevent damage to any

adjacent remaining materials.
B. Cut away loose or unsound adjoining masonry and mortar as directed.
C. Mortar Mix:  Colored and proportioned to match existing work.
D. Ensure that anchors are correctly located and built in.

3.04 REPOINTING
A. Perform repointing prior to cleaning masonry surfaces.
B. Remove loose or disintegrated mortar in joints to minimum 1/2 inch depth or until sound

mortar is reached in joints less than 3/8 inch thick.
C. Remove loose or disintegrated mortar in joints to minimum 1 inch depth or until sound mortar

is reached in joints 3/8 inch thick or greater.
D. Use hand tools only. Do not use power tools.
E. Do not damage masonry units.
F. Remove dust and loose particles from joints with air jet.
G. Premoisten joint and apply mortar.  Pack tightly in maximum 1/4 inch layers.  Form a smooth,

compact concave joint to match existing.
H. Moist cure for 72 hours.

3.05 STONE REPAIR
A. Carefully remove loose stone fragments in areas indicated to be repaired.  Reuse only stone

fragments that are in sound condition.
B. Remove soil, loose stone particles, mortar, and other debris or foreign material from fragment

surfaces to be bonded and stone from which fragments were removed by cleaning with
stiff-fiber brush.

C. Apply stone-to-stone adhesive to comply with adhesive manufacturer’s written instructions,
completely filling all crevices and voids.
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D. Clean residual adhesive from exposed surfaces and patch chipped areas and drilled holes as
specified.

3.06 CLEANING EXISTING MASONRY
A. Cleaning Detergent:  Spray clean  masonry surfaces at all locations with  cleaning agent in

accordance with the manufacturer's instructions.  Saturate masonry with clean water and flush
loose mortar and dirt.

3.07 CLEANING NEW (INFILL) MASONRY
A. Verify mortar is fully set and cured.
B. Clean surfaces and remove large particles with wood scrapers, brass or nylon wire brushes.
C. Scrub walls with cleaning agent solution using stiff brush. Thoroughly rinse and wash off

cleaning solution, dirt and mortar crumbs using clean, pressurized water.
3.08 RESTORATION CLEANING

A. Clean surfaces and remove large particles with wood scrapers or non-ferrous wire brush.
B. Spray or Brush coat masonry with approved restoration cleaner, mixed into solution in

accordance with manufacturer's instructions.
C. Provide a second application if required to match mock-up area.
D. Allow sufficient time for solution to remain on masonry and agitate with soft fiber brush or

sponge.
E. Rinse from the bottom up with potable water applied at 300-350 psi and at a rate of 4 gal/min.

3.09 AGING
A. Rub in new masonry work to match, as close as possible, adjacent original work.

1. Use colored stain in small amounts, rubbing in well with burlap rags.
B. After each application, dust off surplus and wash down with low pressure hose.  Allow surface

to dry before proceeding with succeeding applications.
C. Continue process until acceptance.

3.10 CLEANING
A. Immediately remove stains, efflorescence, or other excess resulting from the work of this

section.
B. Remove excess mortar, smears, and droppings as work proceeds and upon completion.
C. Clean surrounding surfaces.

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. Lintels.
G. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 50 00 - Metal Fabrications:  Loose steel lintels.
B. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

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

Hardware; 2016a.
B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2016.
C. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;

2009a (Reapproved 2014).
D. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;

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

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

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

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

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

Masonry; 2016.
N. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2005.
O. BIA Technical Notes No. 18A - Accommodating Expansion of Brickwork; 2006.
P. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.
Q. 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.
C. Samples:  Submit four samples of facing brick units to illustrate color, texture, and extremes of

color range.
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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 depth

of 8 inches.
2. 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
5. _______.

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.
B. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is

involved and truss type elsewhere, unless otherwise indicated.
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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. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and

building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.
E. 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. Membrane Non-Asphaltic Flashing Materials:

1. Composite Polymer Flashings - Self-Adhering:  Composite PVC with Elvaloy KEE; 30 mil
thick with pressure-sensitive adhesive and release paper.
a. Manufacturers:

1) Nervastral Inc.; Nervastral 300 :  www.nervastral.com.
2) Wire-Bond Inc.; 30 Mil PVC Flashing:  www.wirebond.com.
3) Polyguard Products Inc.; Polyguard Thru Wall flashing Membrane: 

www.polyguardproducts.com.
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. Weeps:

1. Type:  Polyester mesh.
D. 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.

E. 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 LINTELS
A. Prefabricated Steel Lintels, Galvanized: Install loose steel lintels over masonry openings

where indicated on plans, or as required. As specified in Section 05 50 00.
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2.08 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.
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.
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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 16 inches on center horizontally above through-wall flashing,

above shelf angles and lintels, and at bottom of walls.
3.07 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.
E. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless

otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 24 inches horizontally and 16 inches vertically.

F. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2
inches with at least 5/8 inch mortar cover to the outside face of the anchor.

3.08 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
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.
3.09 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.

3.10 MASONRY FLASHINGS
A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 6 inches, minimum, into

adjacent masonry or turn up flashing ends at least 4 inches, minimum, to form watertight
pan at non-masonry 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.
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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.

3.11 LINTELS
A. Install loose steel lintels over masonry openings where indicated on the drawings.
B. Maintain minimum 8 inch bearing on each side of opening.

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.

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.
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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 and aluminum items, including:
1. Lintels and angles.

B. Shop fabricated aluminum items, including:
1. Condensing Unit screens.

C. Downspout boots.
D. Miscellanious structural connectors.

1.02 RELATED REQUIREMENTS
A. Section 04 01 00 - Masonry Restoration:  Placement of metal fabrications in masonry.
B. Section 07 71 23 - Manufactured Gutters and Downspouts:  Downspout boots.
C. Section 09 91 13 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
C. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2012).
D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

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

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

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

PSI Tensile Strength; 2014.
H. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn

Seamless Tubes; 2019.
I. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold

Finished Bar, Rod, and Wire; 2019.
J. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings; 2013.
K. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021.
L. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
M. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,

Rods, Wire, Profiles, and Tubes (Metric); 2013.
N. 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.

O. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2014.
P. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015 (Errata 2016).
Q. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2008.
R. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
S. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
T. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).
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1.04 SELECTION AND REVIEW OF MATERIALS
A. Coordinate selection of materials and colors with Historic Preservation consultant.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product data:  Submit manufacturer's data on products showing compliance with specified

requirements and installation instructions.
C. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

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

D. 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.
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 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Sheet Aluminum:  ASTM B209/B209M, 5052 alloy, H32 or H22 temper.
C. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210/B210M, 6063 alloy, T6 temper.
D. Aluminum-Alloy Bars:  ASTM B211/B211M, 6061 alloy, T6 temper.
E. Aluminum-Alloy Die Castings:  ASTM B85/B85M.
F. Bolts, Nuts, and Washers:  Stainless steel.
G. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.03 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.

2.04 FABRICATED ITEMS
A. Ledge Angles, Shelf Angles, and Lintels Not Attached to Structural Framing:  For support of

masonry; prime paint finish.



3849 / Marcus Garvey Harmony Redevelopment 05 50 00 - 3 METAL FABRICATIONS

B. Condensing Unit Screens: Extruded aluminum tube shapes and sheet metal vanes as detailed.
Refer to drawings.

2.05 DOWNSPOUT BOOTS
A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug

slots and tamper proof fasteners.
1. Configuration:  Restore or match existing.
2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.
3. Finish:  Manufacturer's standard factory applied primer finish.
4. Color:  Selected by Owner.

2.06 FINISHES - STEEL
A. Prime paint steel items.

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

B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  One coat.
E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M

requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.
F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M

requirements.
2.07 FINISHES - ALUMINUM

A. Exterior Aluminum Surfaces:  Class II color anodized.
B. Class II Color Anodized Finish:  AAMA 611 AA-M12C22A34 Electrolytically deposited colored

anodic coating not less than 0.4 mils thick; Color as selected by Owner.
2.08 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.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
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C. Maximum Out-of-Position:  1/4 inch.
END OF SECTION
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SECTION 05 52 13
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall mounted handrails.
B. Free-standing railings at site steps and access ramps.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry: Installtion of blocking for wall-mounted rails and guards.
B. Section 09 91 13 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
B. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
C. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems

and Rails for Buildings; 2013.
D. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
E. 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. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
PART 2  PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 50 pounds per linear foot applied to the top of the assembly and in any direction,
without damage or permanent set.  Test in accordance with ASTM E935.

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.  Test in accordance with ASTM E935.

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for Pipe and Tube railing configurations and heights.
1. Hand Rails and Wall Rails:  1-1/2 inches, diameter round.
2. Top and Intermediate Rails (Site Stairs/Ramps):  1-1/2 inches diameter, round.
3. Posts (Site Stairs/Ramps):  1-1/2 inches diameter, round.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.
1. For anchorage to concrete, provide inserts to be cast into concrete, for bolting anchors.
2. For anchorage to stud walls, provide backing plates, for bolting anchors.
3. Posts: Provide adjustable flanged brackets.

G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM
A. Steel Tube:  ASTM A500/A500M, Grade B cold-formed structural tubing.
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B. Welding Fittings:  Factory or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

C. Exposed Fasteners:  Flush countersunk screws or bolts; consistent with design of railing.
D. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to

accommodate site assembly and installation.
D. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by continuous welds.  Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. 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.

PART 3  EXECUTION
3.01 EXAMINATION

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

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply items required to be cast into concrete or embedded in masonry with setting templates,

for installation as work of other sections.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Install railings in compliance with UFAS and ADA Standards for accessible design at

applicable locations.
D. Anchor railings securely to structure.
E. Field weld anchors as indicated on shop drawings.  Grind welds smooth; Touch-up welds with

primer.
F. Conceal anchor bolts and screws whenever possible.  

3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per floor level, 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. Roof-mounted curbs.
E. Roofing nailers.
F. Preservative treated wood materials.
G. Communications and electrical room mounting boards.
H. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS
A. Section 05 50 00 - Metal Fabrications:  Miscellaneous steel connectors for wood framing.
B. Section 07 25 00 - Weather Barriers:  Water-resistive air barrier over sheathing.
C. Section 07 46 33 - Vinyl Siding.
D. 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 E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
D. AWC (WFCM) - Wood Frame Construction Manual for One- and Two-Family Dwellings; 2015.
E. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.
F. PS 1 - Structural Plywood; 2009.
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.
D. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and

current installer certification.  Keep copies of all contractor accreditation and installer
certification on site during and after installation.  Present on-site documentation upon request.

1.05 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:
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.
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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.

C. Provide wood harvested within a 500 mile radius of the project site where available.
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 
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:  Dense No. 1.

2.04 CONSTRUCTION PANELS
A. Roof Sheathing:  19/32 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.
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5. Exposure Time: Sheathing will not delaminate or require sanding due to moisture
absorption from exposure to weather for up to 500 days.

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.

C. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood; 1/2 inch thick;
flame spread index of 25 or less, smoke developed index of 450 or less, when tested in
accordance with ASTM E84.

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.
2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times

thickness of sheathing.
3. Anchors:  Expansion shield and lag bolt type for anchorage to solid masonry or concrete.

C. 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.
D. 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.

E. 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.
F. Sill Gasket on Top of Foundation Wall:  1/4 inch thick, plate width, closed cell plastic foam

from continuous rolls.
G. Sill Flashing:  See Section 07 62 00.
H. Construction Adhesives:  Waterproof, air cure type, cartridge dispensed.
I. Water-Resistive Air Barrier:  As specified in 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. 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.
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.

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.
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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.
C. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with

edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and
into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Install adjacent boards without gaps.
3. Size and Location:  As indicated on drawings.

3.07 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,

complying with manufacturer's instructions.
B. Allow preservative to dry prior to erecting members.

3.08 TOLERANCES
A. Framing Members:  1/4 inch from true position, maximum.
B. Variation from Plane, Other than Floors:  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.
3.09 CLEANING

A. 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 061753 
SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 
1.1 SUMMARY 

A. Section Includes: 
1. Wood roof trusses. 
2. Wood floor trusses. 
3. Wood girder trusses. 
4. Wood truss bracing. 
5. Metal truss accessories. 

B. Allowances:  Provide wood truss bracing under the Metal-Plate-Connected Truss Bracing 
Allowance as specified in Division 01 Section "Allowances." 

1.2 ACTION SUBMITTALS 
A. Product Data:  For metal-plate connectors, metal truss accessories, and fasteners. 
B. Shop Drawings:  Show fabrication and installation details for trusses. 

1. Show location, pitch, span, camber, configuration, and spacing for each type of 
truss required. 

2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual 

truss members due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of 

metal connector plates. 
6. Show splice details and bearing details. 

C. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to 
comply with performance requirements and design criteria, including analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation. 

1.3 INFORMATIONAL SUBMITTALS 
A. Product certificates. 
B. Evaluation Reports:  For the following, from ICC-ES: 

1. Metal-plate connectors. 
2. Metal truss accessories. 

1.4 QUALITY ASSURANCE 
A. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member of 

TPI and that complies with quality-control procedures in TPI 1 for manufacture of 
connector plates. 
1. Manufacturer's responsibilities include providing professional engineering 

services needed to assume engineering responsibility. 
2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 

engineering analysis by a qualified professional engineer. 
B. Fabricator Qualifications:  Shop that [participates in a recognized quality-assurance 

program that complies with quality-control procedures in TPI 1 and that involves third-



SHOP-FABRICATED WOOD TRUSSES 061753 - 2 

party inspection by an independent testing and inspecting agency acceptable to 
Architect and authorities having jurisdiction. 

1.5 DELIVERY, STORAGE, AND HANDLING 
A. Handle and store trusses to comply with recommendations in TPI BCSI, "Building 

Component Safety Information:  Guide to Good Practice for Handling, Installing, 
Restraining, & Bracing Metal Plate Connected Wood Trusses." 

PART 2 - PRODUCTS 
2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 
Section "Quality Requirements," to design metal-plate-connected wood trusses. 

B. Structural Performance:  Provide metal-plate-connected wood trusses capable of 
withstanding design loads within limits and under conditions indicated.  Comply with 
requirements in TPI 1 unless more stringent requirements are specified below. 

2.2 DIMENSION LUMBER 
A. Certified Wood:  For metal-plate-connected wood trusses and permanent bracing, 

provide materials produced from wood obtained from forests certified by an FSC-
accredited certification body to comply with FSC STD-01-001, "FSC Principles and 
Criteria for Forest Stewardship." 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules 
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 
1. Provide dry lumber with 19 percent maximum moisture content at time of dressing. 

C. Permanent Bracing:  Provide wood bracing that complies with requirements for 
miscellaneous lumber in Division 06 Section "Rough Carpentry." 

2.3 METAL CONNECTOR PLATES 
A. Manufacturers:  Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 
1. Alpine Engineered Products, Inc.; an ITW company. 
2. Cherokee Metal Products, Inc.; Masengill Machinery Company. 
3. CompuTrus, Inc. 
4. Eagle Metal Products. 
5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 
6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
7. Robbins Engineering, Inc. 
8. Truswal Systems Corporation; an ITW company. 

B. General:  Fabricate connector plates to comply with TPI 1. 
C. Hot-Dip Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-

strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 

2.4 FASTENERS 
A. General:  Provide fasteners of size and type indicated that comply with requirements 

specified in this article for material and manufacture. 
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1. Provide fasteners for use with metal framing anchors that comply with written 
recommendations of metal framing manufacturer. 

2. Where trusses are exposed to weather, in ground contact, made from pressure-
preservative treated wood, or in area of high relative humidity, provide fasteners 
with hot-dip zinc coating complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 
2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product 
indicated on Drawings] <Insert manufacturer's name; product name or designation> or 
comparable product by one of the following: 
1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

C. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those [indicated] [of basis-of-design products] [of 
products of manufacturers listed].  Manufacturer's published values shall be determined 
from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

2.6 FABRICATION 
A. Assemble truss members in design configuration indicated; use jigs or other means to 

ensure uniformity and accuracy of assembly with joints closely fitted to comply with 
tolerances in TPI 1.  Position members to produce design camber indicated. 
1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

B. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 
3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and 
secured. 

B. If trusses are delivered to Project site in more than one piece, assemble trusses before 
installing. 

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 
exercising care not to damage truss members or joints by out-of-plane bending or other 
causes. 

D. Install and brace trusses according to TPI recommendations and as indicated. 
E. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss 

hangers as applicable.  Install fasteners through each fastener hole in metal framing 
anchors according to manufacturer's fastening schedules and written instructions. 

F. Securely connect each truss ply required for forming built-up girder trusses. 
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G. Install and fasten permanent bracing during truss erection and before construction loads 
are applied.  Anchor ends of permanent bracing where terminating at walls or beams. 
1. Install bracing to comply with Division 06 Section "Rough Carpentry." 
2. Install and fasten strongback bracing vertically against vertical web of parallel-

chord floor trusses at centers indicated. 
H. Install wood trusses within installation tolerances in TPI 1. 
I. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 
J. Replace wood trusses that are damaged or do not meet requirements. 

END OF SECTION 061753 
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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.
C. Stair railings and Handrails.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Support framing, furring, and concealed blocking.
B. Section 09 91 13 - Exterior Painting:  Painting of finish carpentry items.
C. Section 09 91 23 - Interior Painting:  Painting of finish carpentry items.

1.03 REFERENCE STANDARDS
1.04 SELECTION AND REVIEW OF MATERIALS

A. Coordinate selection of materials with Historic Preservation consultant.
1.05 SUBMITTALS

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

1.06 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 and Window Trim:  Match heights and profiles of existing trim to greatest

extent possible.
b. Baseboard Trim:  Match heights and profiles of existing trim to greatest extent

possible.
c. Window Sill:  Composite Resin (Cultured Marble) as specified in Section 12 35 30.

1) Width:  4 inch.
2) Profile: Eased edges.
3) Skirt under sill: Same as window casing specified above.

C. Interior Finish Carpentry Items (Tenant Spaces and Common Areas):
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 and Window Trim:  Refurbish and re-use existing to greatest extent possible, or

match existing.
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b. Baseboard Trim:  Refurbish and re-use existing to greatest extent possible, or match
existing.

3. Stair Railings and Gaurds:  Refer to drawings profile and configurations for top rails at
stairs.

2.02 LUMBER MATERIALS
A. Softwood Lumber:  Clear White Pine species, plain sawn, maximum moisture content of 6

percent; with vertical grain, of quality suitable for transparent finish.
B. Hardwood Lumber:  tight grained species, plain sawn, maximum moisture content of 6 percent;

with flat grain.
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 07 21 00
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Batt insulation in new wall and window infill construction.
B. Foam insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants.
B. Section 09 21 16 - Gypsum Board Assemblies:  Insulation inside walls and partitions.

1.03 REFERENCE STANDARDS
A. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
B. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
D. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At

750 Degrees C; 2016.
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 in Metal Framed Walls:  Batt insulation with no vapor retarder.
2.02 BATT INSULATION MATERIALS

A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  50 or less, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
4. Thermal Resistance at new exterior walls:  R-value of 19 minimum.
5. Thermal Resistance at new exterior window infill:  R-value of 13 minimum.
6. Thermal Resistance at  new interior walls:  R-value 13 minimum.
7. Facing:  Aluminum foil, flame spread 25 rated; one side.
8. Products:
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a. CertainTeed Corporation:  www.certainteed.com.
b. Johns Manville:  www.jm.com.
c. Owens Corning Corporation:  www.ocbuildingspec.com.

2.03 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.

2.04 ACCESSORIES
A. Tape:  Reinforced polyethylene film with acrylic pressure sensitive adhesive.

1. Application:  Sealing of interior circular penetrations, such as pipes or cables.
2. Width:  Are required for application.

B. 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.

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 BATT INSTALLATION
A. Install insulation in accordance with manufacturer's instructions.
B. Install in new interior wall and window infill 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. Retain insulation batts in place with spindle fasteners at 12 inches on center.

3.03 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.
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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.

3.04 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.

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 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 head wall flashing.
C. Associated metal flashings and accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Roof sheathing.
B. Section 07 62 00 - Sheet Metal Flashing and Trim.
C. Section 07 71 23 - Manufactured Gutters and Downspouts.
D. Section 22 00 00 - Plumbing:  Plumbing work projecting through roof.

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 - Standard Specification for Driven Fasteners: Nails, Spikes, and Staples; 2015.
I. NRCA (RM) - The NRCA Roofing Manual; 2017.
J. 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:  Provide data indicating material characteristics.
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

A. Products are Required to Comply with Fire Resistance Criteria:  UL (DIR) listed and labeled.
1.06 FIELD CONDITIONS

A. Do not install shingles or eave protection membrane when surface temperatures are below 45
degrees F.

1.07 WARRANTY
A. Provide manufacturer's standard, transferable warranty:

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.
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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/sle.
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. Manufacturers:

a. Beacon Roofing Supply Inc; Tri-Built Synthetic Underlayment:  www.becn.com.
b. Or approved equal.

C. Underlayment:  Asphalt-saturated organic roofing felt, unperforated, complying with ASTM
D226/D226M, Type I ("No.15").

2.04 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 inch long and complying with ASTM
F1667.

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. Plastic Cement:  ASTM D4586/D4586M, asphalt roof cement.
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.
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1. Free Vent Area (net):  50 square inches.
2. Size of Roof Opening:  8 inch round.
3. Color:  Color as selected by Owner/Architect.

2.05 METAL FLASHINGS
A. General:  Provide prefinished aluminum sheet metal flashing at eave edge, gable edge, fascia,

and gable face, color as selected by Owner/Architect.
B. Drip Flashings:  Pre-formed drip-edge strips, 28 gauge, 0.0149 inch, furnished in 10 foot

lengths minimum.
1. Profile:  Equal to Amerimax profile # FHA
2. Manufacturers:

a. Amerimax:  www.amerimax.com
b. Or approved equal.

C. Fascia and Gable Flashing:  Pre-formed or site-fabricated sheet metal fascia and gable board
cladding, 24 gauge, 0.0201 inch minimum thickness.
1. Form sections square and accurate to profile, in maximum possible lengths, free from

distortion or defects detrimental to appearance or performance.
2. Hem exposed edges of flashings minimum 1/4 inch on underside.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.
B. Verify that roof deck is of sufficient thickness to accept fasteners.
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 - EAVE PROTECTION MEMBRANE

A. Install eave protection membrane from eave edge to minimum 3 ft up-slope beyond exterior
face of exterior wall.

B. Install eave protection membrane in accordance with manufacturer's instructions and NRCA
(RM) applicable requirements.

3.04 INSTALLATION - UNDERLAYMENT
A. Underlayment At Roof Slopes Up to 4:12:  Install two layers of underlayment over area not

protected by eave protection, with ends and edges weather lapped minimum 6 inches. 
Stagger end laps of each consecutive layer.  Nail in place through metal disks at 12 inches on
center.

B. Underlayment At Roof Slopes Greater Than 4:12:  Install underlayment perpendicular to slope
of roof, with ends and edges weather lapped minimum 4 inches.  Stagger end laps of each
consecutive layer.  Nail in place through metal disks at 12 inches on center.  Weather lap
minimum 4 inches over eave protection.

C. Weather lap and seal watertight with plastic cement any items projecting through or mounted
on roof.
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3.05 INSTALLATION - METAL FLASHING AND ACCESSORIES
A. Install flashings in accordance with manufacturer's instructions and NRCA (RM) applicable

requirements.
B. Weather lap joints minimum 2 inches and seal weather tight with plastic cement.
C. Secure in place with nails at 8 inches on center, and conceal fastenings.
D. Items Projecting Through or Mounted on Roofing:  Flash and seal weather tight with plastic

cement.
E. At sidewall roof lines (where a sloped roof intersects a vertical wall surface) “kickout flashing”

shall be installed in accordance with the siding manufacturer written Installation Requirements
3.06 INSTALLATION - VENTS

A. Ridge vent openings and ridge vent material shall not be located less than 24 inches from end
of ridge.

B. 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.

3.07 INSTALLATION - SHINGLES
A. Installation shall not begin until all penetrating work is complete, all flashing membranes, and

all metal flashings that extend under shingles are satisfactorily installed.
B. Install shingles in accordance with manufacturer's instructions manufacturer's instructions and

NRCA (RM) applicable requirements.
1. Fasten individual shingles using two nails per shingle, or as required by manufacturer and

local building code, whichever is greater.
2. Fasten strip shingles using four nails per strip, or as required by manufacturer and local

building code, whichever is greater.
C. 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.
D. Project first course of shingles 1/2 inch beyond fascia boards.
E. Extend shingles 1/2 inch beyond face of gable edge metal trim.
F. Extend shingles on one slope across valley and fasten, trim shingles from other slope 2 inches

from valley center line to achieve closed cut valley, and concealing valley protection.
G. Cap hips and ridges with pre-formed ridge and hip shingles, maintaining 5 inch weather

exposure.  Place to avoid exposed nails.
H. Complete installation to provide weather tight service.

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 294 - 294:  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 Charts:  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/#sle.
B. CertainTeed Corporation; Monogram:  www.certainteed.com/#sle.
C. Ply Gem Industries, Inc; Carvedwood:  www.plygem.com/#sle.
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:

1. Profile:  Clapboard, Double 5-Inch; 5 inches wide; 10 inch exposure.
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2. Thickness:  0.044 inch (nominal), minimum.
3. Length:  12 feet, minimum.
4. Nailing Hem:  Single 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. 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
pounds per square inch; 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.
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.
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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 54 00
THERMOPLASTIC MEMBRANE ROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Adhered system with thermoplastic roofing membrane.
B. Insulation, tapered.
C. Cover boards.
D. Flashings.
E. Roofing cant strips, stack boots, and roofing expansion joints.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Wood nailers and curbs.
B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Counterflashings, reglets and scuppers.

1.03 REFERENCE STANDARDS
A. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2016.
B. ASTM D6878/D6878M - Standard Specification for Thermoplastic Polyolefin Based Sheet

Roofing; 2013.
C. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and

Low-Sloped Opaque Surfaces; 2011.
D. FM (AG) - FM Approval Guide; current edition.
E. NRCA (RM) - The NRCA Roofing Manual; 2017.
F. NRCA (WM) - The NRCA Waterproofing Manual; 2005.
G. 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 indicating membrane materials, flashing materials, insulation,

vapor retarder, surfacing, and fasteners.
C. Shop Drawings:  Submit drawings that indicate joint or termination detail conditions, conditions

of interface with other materials, setting plan for tapered insulation, and walk pad locations.
D. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions and

perimeter conditions requiring special attention.
E. Manufacturer's qualification statement.
F. Installer's qualification statement.
G. Warranty Documentation:

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

2. Submit installer's certification that installation complies with warranty conditions for
waterproof membrane.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of this section with at least

three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and
labels intact.

B. Store materials in weather protected environment, clear of ground and moisture.



3849 / Marcus Garvey Harmony Redevelopment 07 54 00 - 2 THERMOPLASTIC MEMBRANE
ROOFING

C. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

D. Protect foam insulation from direct exposure to sunlight.
1.07 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.
B. Do not apply roofing membrane when ambient temperature is below 40 degrees F or above 90

degrees F.
C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is

expected or occurring.
D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be

weatherproofed the same day.
E. Schedule applications so that no partially completed sections of roof are left exposed at end of

workday.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace

roofing that leaks or is damaged due to wind or other natural causes.
1. Warranty Term:  20 years.
2. For repair and replacement include costs of both material and labor in warranty.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Thermoplastic Polyolefin (TPO) Membrane Roofing Materials:
1. Carlisle Roofing Systems, Inc; Sure-Weld TPO:  www.carlisle-syntec.com/#sle.
2. Firestone Building Products, LLC; UltraPly Platinum:  www.firestonebpco.com.
3. GAF; EverGuard Extreme TPO 60 mil:  www.gaf.com/#sle.
4. GenFlex Roofing Systems, LLC; EZ TPO Plus:  www.genflex.com.
5. Johns Manville; JM TPO - 60 mil:  www.jm.com/#sle.
6. Versico Roofing Systems; VersiFleece RL TPO RapidLock Membrane: 

www.versico.com/#sle.
B. Insulation:

1. Carlisle SynTec; SecurShield Insulation:  www.carlisle-syntec.com/#sle.
2. GAF; EnergyGuard Polyiso:  www.gaf.com/#sle.
3. Versico Roofing Systems; SecurShield Insulation:  www.versico.com/#sle.

2.02 ROOFING - UNBALLASTED APPLICATIONS
A. Thermoplastic Membrane Roofing:  One ply membrane, fully adhered, over insulation.
B. Roofing Assembly Requirements:

1. Solar Reflectance Index (SRI):  Minimum of 64 based on three-year aged value; if
three-year aged data is not available, minimum of 82 initial value.
a. Calculate SRI in accordance with ASTM E1980.
b. Field applied coating may not be used to achieve specified SRI.

2. Roof-Ceiling Fire Resistance Rating:  Comply with UL (FRD) Assembly Design No. ____.
3. Insulation Thermal Resistance (R-Value):  5 per inch, minimum; provide insulation of

thickness required.
C. Acceptable Insulation Types - Tapered Application:  

1. Uniform thickness polyisocyanurate board covered with tapered polyisocyanurate board.
2.03 MEMBRANE ROOFING AND ASSOCIATED MATERIALS

A. Membrane Roofing Materials:
1. TPO:  Thermoplastic polyolefin (TPO) complying with ASTM D6878/D6878M, sheet

contains reinforcing fabrics or scrims.
a. Thickness:  60 mil, 0.060 inch, minimum.

2. Sheet Width:  
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B. Seaming Materials:  As recommended by membrane manufacturer.
C. Flexible Flashing Material:  Same material as membrane.

2.04 COVER BOARDS
A. Cover Board:  High compressive strength polyisocyanurate (ISO) board insulation complying

with ASTM C1289, and the following characteristics:
1. Classification:  Type II, Class 4 - Faced with coated or uncoated polymer-bonded glass

fiber mat facers on both major surfaces of the core foam.
2. Compressive Strength:  80 psi.
3. Board Size:  48 by 96 inches.
4. Board Thickness:  1/2 inch.

2.05 INSULATION
A. Total Thermal Resistance:  Provide a minimum R-value of 30 above all conditioned spaces.
B. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam, complying with ASTM C1289.

1. Classifications:
a. Type II:

1) Class 1 - Faced with glass fiber reinforced cellulosic felt facers on both major
surfaces of core foam.

2) Compressive Strength:  Class 4, Grade 1, 80 psi (551 kPa), minimum.
3) Thermal Resistance, R-value:  At 1-1/2 inches thick; Class 4, 2.0 (0.35) at 1/2

inch (12.7 mm) thick, minimum, at 75 degrees F.
2. Board Size:  48 by 96 inches.
3. Tapered Board:  Slope as indicated; minimum thickness 6 inch; fabricate of fewest layers

possible.
4. Board Edges:  Square.

2.06 ACCESSORIES
A. Roofing Expansion Joint Flashing:  Sheet butyl.
B. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same

material as membrane.
C. Cant and Edge Strips:  Wood fiberboard, compatible with roofing materials; cants formed to 45

degree angle.
D. Insulation Joint Tape:  Glass fiber reinforced type as recommended by insulation

manufacturer, compatible with roofing materials; 6 inches wide; self adhering.
E. Membrane Adhesive:  As recommended by membrane manufacturer.
F. Surface Conditioner for Adhesives:  Compatible with membrane and adhesives.
G. Thinners and Cleaners:  As recommended by adhesive manufacturer, compatible with

membrane.
H. Insulation Adhesive:  As recommended by insulation manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.
B. Verify deck is supported and secure.
C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly

sloped and suitable for installation of roof system.
D. Verify deck surfaces are dry and free of snow or ice.
E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips

are in place.
3.02 PREPARATION - WOOD DECK

A. Verify flatness and tightness of joints of wood decking, and fill knot holes with latex filler.
B. Confirm dry deck by moisture meter with 12 percent moisture maximum.
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3.03 INSTALLATION - GENERAL
A. Perform work in accordance with manufacturer's instructions, NRCA (RM), and NRCA (WM)

applicable requirements.
B. Do not apply roofing membrane during cold or wet weather conditions.
C. Do not apply roofing membrane when ambient temperature is outside the temperature range

recommended by manufacturer.
D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is

expected or occurring.
E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be

weatherproofed the same day.
3.04 VAPOR RETARDER AND INSULATION - UNDER MEMBRANE

A. Attachment of Insulation:  Embed insulation in adhesive in full contact, in accordance with
roofing and insulation manufacturers' instructions.

B. Cover Boards:  Mechanically fasten cover boards in accordance with roofing manufacturer's
instructions and FM (AG) Factory Mutual requirements.

C. Lay subsequent layers of insulation with joints staggered minimum 6 inches from joints of
preceding layer.

D. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

E. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

F. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

G. Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.
H. Do not install more insulation than can be covered with membrane in same day.

3.05 INSTALLATION - MEMBRANE
A. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.
B. Shingle joints on sloped substrate in direction of drainage.
C. Fully Adhered Application:  Apply adhesive to substrate at rate of 110 sq ft/gal.  Fully embed

membrane in adhesive except in areas directly over or within 3 inches of expansion joints. 
Fully adhere one roll before proceeding to adjacent rolls.

D. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 4 inches onto vertical surfaces.
2. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.
G. Install roofing expansion joints where indicated.  Make joints watertight.
H. Coordinate installation of roof drains and sumps and related flashings.

3.06 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
B. Remove bituminous markings from finished surfaces.
C. In areas where finished surfaces are soiled by work of this section, consult manufacturer of

surfaces for cleaning advice and comply with their documented instructions.
D. Repair or replace defaced or damaged finishes caused by work of this section.

3.07 PROTECTION
A. Protect installed roofing and flashings from construction operations.
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B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, 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 46 - Fiber-Cement 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; 24 gauge, 0.024 inch thick; plain finish shop
pre-coated with silicone modified polyestermodified silicone  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. Plastic Cement:  ASTM D4586/D4586M, Type I.

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.
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 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

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 (ASTM B209M); 0.027 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:  6 inch K-style profile.
B. Downspouts:  3 inch by 4 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 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.
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2.04 FABRICATION
A. Form gutters and downspouts of profiles and size indicated.
B. Fabricate with required connection pieces.
C. Form sections square, true, and accurate in size, in maximum possible lengths, free of

distortion or defects detrimental to appearance or performance.  Allow for expansion at joints.
D. Hem exposed edges of metal.
E. Fabricate gutter and downspout accessories; seal watertight.

2.05 FINISHES
A. Acrylic polyester coating:  Baked enamel system complying with AAMA 2603.

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 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 72 00
ROOF ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof hatches.
1.02 RELATED REQUIREMENTS

A. 07 54 00 - Thermoplastic Membrane Roofing
1.03 REFERENCE STANDARDS
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.

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

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.

PART 2  PRODUCTS
2.01 ROOF HATCHES AND VENTS

A. Roof Hatch Manufacturers:
B. Roof Hatches and Smoke Vents:  Factory-assembled aluminum frame and cover, complete

with operating and release hardware.
1. Style:  Provide flat metal covers unless otherwise indicated.
2. Mounting:  Provide frames and curbs suitable for mounting conditions as indicated on

drawings.
3. Thermally Broken Hatches:  Provide insulation within frame and cover.
4. For Ladder Access:  Single leaf; 30 by 36 inches.

C. Frames and Curbs:  One-piece curb and frame with integral cap flashing to receive roof
flashings; extended bottom flange to suit mounting.
1. Material:  Mill finished aluminum, 11 gauge, 0.0907 inch thick.
2. Insulation:  Manufacturer's standard; 1 inch rigid glass fiber, located on outside face of

curb.
D. Metal Covers:  Flush, insulated, hollow metal construction.

1. Capable of supporting 40 psf live load.
2. Material:  Mill finished aluminum; outer cover 11 gauge, 0.0907 inch thick, liner 0.04 inch

thick.
3. Insulation:  Manufacturer's standard 1 inch rigid glass fiber.
4. Gasket:  Neoprene, continuous around cover perimeter.

E. Hardware:  Steel, zinc coated and chromate sealed, unless otherwise indicated or required by
manufacturer.
1. Lifting Mechanisms:  Compression or torsion spring operator with shock absorbers that

automatically opens upon release of latch; capable of lifting covers despite 10 psf load.
2. Hinges:  Heavy duty pintle type.
3. Hold open arm with vinyl-coated handle for manual release.
4. Latch:  Upon closing, engage latch automatically and reset manual release.
5. Manual Release:  Pull handle on interior.
6. Locking:  Padlock hasp on interior.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable

results for applicable substrate under project conditions.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

3.04 CLEANING
A. Clean installed work to like-new condition.

3.05 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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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
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.us.hilti.com.
5. RectorSeal Corporation; FlameSafe:  www.flamesafe.rectorseal.com
6. Specified Technologies Inc; SpecSeal:  www.stifirestop.com.
7. Or approved equal..
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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-1001; 3M CP 25 WB.
b. 2 Hour Construction:  UL System W-L-1312; RectorSeal FlameSafe Silicone NS.
c. 2 Hour Construction:  UL System W-L-1222; STI SpecSeal LCI sealant.
d. 2 Hour Construction:  UL System W-L-1066; A/D Fire Protection FireBarrier Silicone.
e. 1 Hour Construction:  UL System W-L-1054; Hilti FS-ONE MAX Intumescent

Firestop Sealant.
f. 1 Hour Construction:  UL System W-L-1001; 3M CP 25 WB.
g. 1 Hour Construction:  UL System W-L-1312; RectorSeal FlameSafe Silicone NS.
h. 1 Hour Construction:  UL System W-L-1222; STI SpecSeal LCI sealant.
i. 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-1038; RectorSeal FS 1900 Sealant.
b. 2 Hour Construction:  UL System W-L-2167; RectorSeal FlameSafe Wrap Strip.
c. 2 Hour Construction:  UL System W-L-2048; STI SpecSeal BLU or RED.
d. 2 Hour Construction:  UL System W-L-2155; A/D Fire Protection FireBarrier Collar.
e. 2 Hour Construction:  UL System W-L-2270; ProMat PROMASTOP UniCollar.
f. 1 Hour Construction:  UL System W-L-2128; Hilti FS-ONE MAX Intumescent

Firestop.
g. 1 Hour Construction:  UL System W-L-1038; RectorSeal FSP 1100 Putty.
h. 1 Hour Construction:  UL System W-L-2167; RectorSeal FlameSafe Wrap Strip.
i. 1 Hour Construction:  UL System W-L-2048; STI SpecSeal BLU or RED.
j. 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-3076; Specified Technologies Inc. SSS

Intumescent Firestop Sealant.
b. 2 Hour Construction:  UL System W-L-3395; Hilti CP653 Speed Sleeve.
c. 1 and 2 Hour Construction:  UL System W-L-3453; HoldRite HydroFlame 200

Intumescent Firestop Sealant.
d. 1 Hour Construction:  UL System W-L-3024; Specified Technologies Inc. SSP

Firestop Putty.
e. 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.
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f. 1 Hour Construction:  UL System W-L-3076; Specified Technologies Inc. SSS
Intumescent Firestop Sealant.

g. 1 Hour Construction:  UL System W-L-3334; Hilti CP 653 Speed Sleeve.
h. 1 Hour Construction:  UL System W-L-3376; Specified Technologies Inc.

Ready-Sleeve.
2.05 FIRESTOPPING PENETRATIONS THROUGH FLOOR-CEILING ASSEMBLIES

A. Penetrations by:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 2 Hour Construction:  UL System F-C-1002; 3M CP 25WB+.
b. 2 Hour Construction:  UL System F-C-1020; RectorSeal FlameSafe FS 1900,

Metacaulk 1000.
c. 2 Hour Construction:  UL System F-C-1149; A/D Fire Protection A/D FireBarrier

Intumescent Sealant.
d. 1 Hour Construction:  UL System F-C-1002; 3M CP 25WB+.
e. 1 Hour Construction:  UL System F-C-1053; STI SpecSeal WF300 Caulk.
f. 1 Hour Construction:  UL System F-C-1150: A/D Fire Protection A/D FireBarrier

Intumescent Sealant.
2. Uninsulated Non-Metallic Pipe, Conduit, and Tubing:

a. 2 Hour Construction:  UL System F-C-2002; 3M FS-195+.
b. 2 Hour Construction:  UL System F-C-2115; 3M FS-195+, Ultra GS.
c. 2 Hour Construction:  UL System F-C-2041; RectorSeal FS 1900 Sealant, Metacaulk

MC 150+, FSD Devise.
d. 2 Hour Construction:  UL System F-C-2020; STI SpecSeal SSS Sealant, LCI

Sealant, Firestop collar, LCC Firestop collar.
e. 1 Hour Construction:  UL System F-C-2002; 3M FS-195+, CP 25WB.
f. 1 Hour Construction:  UL System F-C-2115; 3M FS-195+, Ultra GS.
g. 1 Hour Construction:  UL System F-C-2041; RectorSeal FS 1900 Sealant, Metacaulk

MC 150+, FSD Devise.
h. 1 Hour Construction:  UL System F-C-2091; RectorSeal FS 1900 Sealant, Metacaulk

MC 1000.
i. 1 Hour Construction:  UL System F-C-2020; STI SpecSeal SSS Sealant, LCI

Sealant, Firestop collar, LCC Firestop collar.
j. 1 Hour Construction:  UL System F-C-2158; STI SpecSeal RED Wrap Strip, RED2,

BLU Wrap Strip, BLU2 Wrap Strip, SpecSeal Firestop collar, LCC collar.
2.06 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.
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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 294 - 294:  Sealants required in conjunction with water-resistive air  barriers.
E. Section 08 11 20 - Residential Steel Entry Doors.
F. Section 08 53 13 - Vinyl Windows.
G. Section 09 21 16 - Gypsum Board Assemblies:  Sealants required for through-penetrations.
H. Section 32 13 13 - Concrete Paving: Traffic-rated, self-leveling sealants for pavement.

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 for Sealants:  Submit manufacturer's technical data sheets for each product to be

used, that includes 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.

1.05 WARRANTY
A. Correct defective work within a one year period after Date of Substantial Completion.
B. Warranty:  Include coverage for installed sealants and accessories that fail to achieve 

watertight seal , exhibit loss of adhesion or cohesion, or do not cure.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or
slumping.
1. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
2. Dow Chemical Company:  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/#sle.
7. Or approved equal.

B. Self-Leveling Sealants:  Pourable or self-leveling sealant that has sufficient flow to form a
smooth, level surface when applied in a horizontal joint.
1. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
2. Dayton Superior Corporation:  www.daytonsuperior.com/#sle.
3. Dow Chemical Company: 

consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.
4. Pecora Corporation:  www.pecora.com.
5. Sika Corporation:  www.usa-sika.com.
6. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com/#sle.
7. W.R. Meadows, Inc:  www.wrmeadows.com.

2.02 JOINT SEALANT APPLICATIONS
A. Scope:

1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints 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.
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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.
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. Manufacturers:

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. Manufacturers:

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. Manufacturers:

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.
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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:  Non-corrosive and non-staining type, type recommended by sealant

manufacturer; compatible with joint forming materials.
D. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.
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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. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve 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. Fire-rated hollow metal doors and frames.
1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants.
B. Section 08 71 00 - Door Hardware.
C. Section 09 91 23 - Interior 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.
J. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
K. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2012.
L. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
M. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
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.
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2. Republic Doors, an Allegion brand:  www.republicdoor.com.
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. Door Edge Profile:  Manufacturers standard for application indicated.
4. Typical Door Face Sheets:  Flush. 
5. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturers standard.
6. 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. Door Finish:  Factory primed and field finished.
B. Fire-Rated Doors:

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 1 - Full Flush.
d. Door Face Metal Thickness:  20 gauge, 0.032 inch, minimum.

2. Fire Rating:  1 hour, tested in accordance with UL 10C and NFPA 252 ("positive pressure
fire tests").

3. Temperature-Rise Rating (TRR) Across Door Thickness:  In accordance with local
building code and authorities having jurisdiction.

4. Provide units listed and labeled by UL (DIR).
a. Attach fire rating label to each fire rated unit.

5. Door Thickness:  1-3/4 inches, nominal.
2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Door Frames, Fire-Rated:  Knock-down type.
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.
3. Frame Finish:  Factory primed and field finished.

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.
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B. Removable Stops:  Formed sheet steel, mitered or butted corners; prepared for countersink
style tamper proof screws.

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. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Install door hardware as specified in Section 08 71 00.
E. 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 11 16
ALUMINUM DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glazed aluminum doors.
B. Aluminum frames.
C. Glazing.

1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware:  Hardware for aluminum doors.
B. Section 28 10 00 - Access Control.

1.03 REFERENCE STANDARDS
A. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
B. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).
C. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2015.
E. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;

2014.
F. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric); 2014.
G. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
H. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,

Rods, Wire, Profiles, and Tubes (Metric); 2013.
I. 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).

J. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
1.04 SUBMITTALS

A. Refer to Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's descriptive literature for each type of door; include information

on installation and maintenance instructions.
C. Shop Drawings:  Include elevations of each opening type.

1. Verify dimensions by field measurements before fabrication and indicate on shop
drawings. 

D. Test Report:  Submit certified test reports from qualified independent testing agency indicating
doors comply with specified performance requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Glazed Aluminum Doors and Frames:
1. Cline Aluminum Doors, Inc:  www.clinedoors.com/#sle.
2. C.R. Laurence Company, Inc; Series 250 Entry Doors:  www.crl-arch.com.
3. Special-Lite, Inc; SL-14 Medium Stile: www.special-lite.com.
4. Tubelite Inc; Standard Medium Stile: www.tubliteinc.com

2.02 DOORS AND FRAMES
A. Accessibility:  Comply with ICC A117.1 and ADA Standards.
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B. Glazed Aluminum Doors:  Extruded aluminum tube frame, full glazed, with middle rail; factory
glazed.
1. Thickness:  1-3/4 inches, nominal.
2. Stile Width:  4 inches, nominal.
3. Bottom Rail Height:  10 inch, nominal.
4. Finish:  Class I - Color anodized.
5. Seals:  Manufacturer's standard.
6. Glazing, Exterior Doors:  Sealed insulating units, 1 inch thick, made of clear 1/4 inch thick

fully tempered glass.
7. Manufacturer's Door Hardware:  Manufacturer's standard.

a. Hanging Devices:  Butt hinges.
1) Single Door Swing Direction:  As indicated on drawings.

b. Securing Devices:  As required for project applications.
1) Refer to Section 08 71 00.

C. Aluminum Frames for Doors, Sidelights, or Transoms:  Extruded aluminum, non-thermally
broken hollow or C-shaped sections; no steel components.
1. Frame Depth:  4-1/4 inches.
2. Finish:  Same as doors.
3. Weatherstripping:  Replaceable pile type; at jambs and head.
4. Sidelight/Transom Glazing:  Sealed insulating glass units, 1 inch overall thickness, with

two panes of clear 1/4 inch thick fully tempered glass.
D. Dimensions and Shapes:  As indicated on drawings; dimensions indicated are nominal.

1. Provide the following clearances:
a. Hinge and Lock Stiles:  1/8 inch.
b. Between Meeting Stiles:  1/4 inch.
c. At Top Rail and Bottom Rail:  1/8 inch.

2.03 COMPONENTS
A. Frames:  Extruded aluminum shapes, not less than 0.062 inch thick, reinforced at hinge and

strike locations.
1. Corner Brackets:  Extruded aluminum, fastened with stainless steel screws.
2. Trim:  Extruded aluminum, not less than 0.062 inch thick, removable snap-in type without

exposed fasteners.
2.04 PERFORMANCE REQUIREMENTS

A. Provide door assemblies that have been designed and fabricated in compliance with specified
performance requirements.

B. Air Leakage:  Maximum of 0.1 cu ft/min/sq ft at 6.27 psf differential pressure, when tested in
accordance with ASTM E283.

C. Overall U-value, Including Glazing:  0.35, minimum, measured on exterior door size required
for this project.

2.05 MATERIALS
A. Aluminum Sheet:  ASTM B209 (ASTM B209M), alloy 5005, temper H14, stretcher leveled.
B. Extruded Aluminum:  ASTM B221 (ASTM B221M), alloy 6063, temper T5, or alloy 6463,

temper T5.
2.06 FINISHES

A. Class I Color Anodized Finish:  Electrolytically deposited colored anodic coating; AAMA 611
AA-M12C22A44, minimum dry film thickness (DFT) of 0.7 mils, 0.0007 inch.

2.07 ACCESSORIES
A. Fasteners:  Aluminum, non-magnetic stainless steel, or other material warranted by

manufacturer as non-corrosive and compatible with aluminum components.
B. Brackets and Reinforcements:  Manufacturer's high-strength aluminum units where feasible,

otherwise, non-magnetic stainless steel or steel hot-dip galvanized in compliance with ASTM
A123/A123M.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
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C. Bituminous Coating:  Cold-applied asphaltic mastic, compounded for 30-mil thickness per coat.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall surfaces and openings are ready to receive frames and are within tolerances
specified in manufacturer's instructions.

3.02 PREPARATION
A. Perform cutting, fitting, forming, drilling, and grinding of frames as required for project

conditions.
B. Replace components with damage to exposed finishes.
C. Separate dissimilar metals to prevent electrolytic action between metals.

3.03 INSTALLATION
A. Install doors and frames in accordance with manufacturer's instructions and approved shop

drawings.
B. Set frames plumb, square, level, and aligned to receive doors. Anchor frames to adjacent

construction in strict accordance with manufacturer's recommendations and within specified
tolerances.

C. Where aluminum surfaces contact metals other than stainless steel, zinc, or small areas of
white bronze, protect from direct contact by painting dissimilar metal with heavy coating of
bituminous paint.

D. Hang doors and adjust hardware to achieve specified clearances and proper door operation.
3.04 CLEANING

A. Upon completion of installation, thoroughly clean door and frame surfaces in accordance with
AAMA 609 & 610.

B. Do not use abrasive, caustic, or acid cleaning agents.
3.05 PROTECTION

A. Protect products of this section from damage caused by subsequent construction until Date of
Substantial Completion.

B. Replace damaged or defective components that cannot be repaired to a condition
indistinguishable from undamaged components.

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; fire-rated and non-rated.
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.
C. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
D. 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 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 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging, and inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or

wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY
A. Interior Doors:  Provide manufacturer's warranty for one year.
B. 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.

2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.
B. Interior Doors; 20-minute Fire-Rated:  Molded-panel, solid core construction.
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1. Location:  School building.
2. Thickness:  1-3/4 inches, unless otherwise indicated.
3. Style:  2-Panel as indicated on drawings.
4. Facing:  Wood veneer for field opaque finish.

C. Interior Doors; non-rated:  1-3/8 inches thick unless otherwise indicated; molded panel
construction.
1. Location:  School building, Town homes, and Community building.
2. Style:  2-Panel, 6-Panel, and 3-Panel Shaker as indicated on drawings.
3. Fire Rated Doors:  Tested to 20 minutes in accordance with UL 10C - Positive Pressure;

Underwriters Laboratories Inc (UL) labeled without any visible seals when door is open.
4. Hardboard facing for field opaque finish.

2.03 DOOR AND PANEL CORES
A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and

faces as indicated.
B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces

as indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

C. Hollow Core Doors:  Type - Standard (FSHC); plies and faces as indicated above.
2.04 DOOR FACINGS

A. Veneer Facing for Opaque Finish:  Medium density overlay (MDO), in compliance with
indicated quality standard.

B. Hardboard Facing for Opaque Finish:  ANSI A135.4, Class 2 - Standard, Molded Panel
hardboard, 1/8 inch thick.

C. 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.
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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. Raised in-fill panels.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry.
B. Section 06 20 00 - Finish Carpentry.
C. Section 07 25 00 - Weather Barriers:  Perimeter air and vapor seal between entry door frame

and adjacent construction.
D. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.
E. Section 08 71 00 - Door Hardware.
F. 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 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. 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).

E. 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).

F. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights;
2007 (Reapproved 2016).

G. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies; 2014.
H. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2014.
I. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence; 2014.
J. NFRC 400 - Procedure for Determining Fenestration Product Air Leakage.
K. 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.

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.
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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. Fiberglass French Doors: Extruded fiberglass unit frame and operable panel frame, factory

fabricated, factory glazed; complete with integral sloped sill/threshold, flashings, and
anchorage devices.
1. Type:  French Door.
2. Frame Depth: 4-1/2 inches, minimum.
3. Fiberglass Members: Solid sections; doweled or mortise and tenon joinery; factory

applied powder coat paint finish.
a. Reinforcement: Extruded aluminum profiles at corners and lock. Corner

reinforcement shall engage rails minimum 4” and stiles minimum 10”.
b. Drainage: Provide drainage to exterior for moisture entering glazing rabbet.

4. Panel: Pultruded, multi-chambered fiberglass:
a. Top Rail: 4-3/16 inch by 1-3/4 inch.
b. Bottom Rail: 8-5/8 inch by 1-3/4 inch.
c. Stiles: 4-3/16 inch by 1-3/4 inch.

5. Glass Stops: Same material and color as frame, sloped for wash.
6. Sill/Threshold: Stainless steel; low-profile, ADA accessible.
7. Color: White.

C. Configurations:
1. Dwelling Unit Entry Doors:

a. Configuration:  Single door.
b. Style:  3-Panel Shaker
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c. Rating:  As indicated on drawings.
2. Garage Interior Entry Doors:

a. Configuration:  Single door.
b. Style:  3-Panel Shaker
c. Rating:  20 minute.

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.
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. Weatherstripping:  Jacketed thermoset closed-cell foam, press-fit in kerfs at jamb stops in

frames.
G. Door Sweeps:  Extruded thermoplastic elastomer, finned and chambered design, press-fit into

bottom edge of doors.
H. 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.
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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. 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 31 00
ACCESS DOORS AND PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Ceiling mounted access units.
1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry.
B. Section 09 91 23 - Interior Painting:  Field paint finish.

1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of

adjoining work.
C. Manufacturer's Installation Instructions:  Indicate installation requirements and rough-in

dimensions.
PART 2  PRODUCTS
2.01 ACCESS DOORS AND PANELS ASSEMBLIES

A. Ceiling-Mounted Units:
1. Location:  As indicated on drawings.
2. Panel Material:  Aluminum.
3. Size - Other Ceilings:  22 by 36 inches.
4. Door/Panel:  Hinged, standard duty, with cam lock and no handle.

a. All access hatches keyed alike.
2.02 CEILING MOUNTED ACCESS UNITS

A. Manufacturers:
1. Activar Construction Products Group, Inc. - JL Industries:  www.activarcpg.com.

a. Multipurpose Access Panel:  Activar/JL Industries TM.
2. Babcock-Davis:  www.babcockdavis.com.
3. Best Access Doors:  www.bestaccessdoors.com.

a. Universal Access Panel Drywall:  Best Access Doors; Series BA-AHD.
4. Or approved equal.

B. Ceiling Mounted Units:  Factory fabricated door and frame, fully assembled units with corner
joints welded, filled and ground flush; square and without rack or warp; coordinate
requirements with type of installation assembly being used for each unit.
1. Style:  Exposed frame with door surface flush with frame surface.

a. Gypsum Board Mounting Criteria:  Use drywall bead type frame.
2. Door Style:  Single thickness with rolled or turned in edges.
3. Frames:  16 gauge, 0.0598 inch, minimum thickness.
4. Aluminum Finish:  Natural brushed.
5. Hardware:

a. Hinges for Non-Fire-Rated Units:  Concealed, constant force closure spring type.
b. Latch/Lock:  Cylinder lock-operated cam latch, two keys for each unit.

1) All hatches keyed alike.
c. Inside Latch Release:  Mechanism that allows door/panel to be opened from inside.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.
B. Begin installation only after substrates have been properly prepared, and if the responsibility of

another installer, notify Architect of unsatisfactory preparation before proceeding.
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3.02 INSTALLATION
A. Install units in accordance with manufacturer's instructions.
B. Install frames plumb and level in openings, and secure units rigidly in place.
C. Position units to provide convenient access to concealed equipment when necessary.

END OF SECTION
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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. Clopay Building Products; Value Plus Series, Classic Collection: 

www.clopaydoor.com/sle.
2. Overhead Door Corp.; Series 183, Traditional Collection:  www.overheaddoor.com
3. Wayne-Dalton, a Division of Overhead Door Corporation; Model 8124 Classic series:  

www.wayne-dalton.com.
4. Or Approved Equal.
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2.02 STEEL DOORS
A. Steel Doors:  embossed panel; standard lift operating style with track and hardware; complying

with DASMA 102, Residential application.
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:  1-3/4 inches thick.
3. Thermal Transmittance:  U-factor of 0.16 Btu/hr sq ft degrees F, maximum, in

accordance with DASMA 102.
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. Exterior Finish:  Factory finished with polyester baked enamel; color as selected from

manufacturers standard line.
6. Interior Finish:  Factory finished with polyester baked enamel; white.
7. Electric Operation:  Electric control station.

B. Door Panels:  Hot-dipped steel construction; outer steel sheet of 24 gauge, 0.0239 inch
minimum thickness, embossed profile; inner steel sheet of 27 gauge, 0.0164 inch minimum
thickness, flat profile; core reinforcement sheet steel roll formed to channel shape, rabbeted
weather joints at meeting rails; expanded polystyrene (EPS) insulation.

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. 24 volt circuit.
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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.

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 51 13
ALUMINUM WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum windows with operating sash designed for historic preservation.
B. Factory glazing.
C. Operating hardware.
D. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 07 21 00 - Thermal Insulation: Perimeter foam insulation between frame and adjacent

construction.
B. Section 07 92 00 - Joint Sealants:  Sealing joints between window 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 CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.
C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2013.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 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 E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

H. 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).

I. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2014a.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, information on glass and glazing, internal

drainage details, and descriptions of hardware and accessories.
C. Manufacturer's Installation Instructions:  Include complete preparation, installation, and

cleaning requirements.
D. Warranty:  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 minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Comply with requirements of AAMA CW-10.
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B. Protect finished surfaces with wrapping paper or strippable coating during installation.  Do not
use adhesive papers or sprayed coatings that bond to substrate when exposed to sunlight or
weather.

1.07 FIELD CONDITIONS
A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and 24 hours after installation of sealants.

1.08 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Aluminum Windows Manufacturers:
1. Manko Window Systems, Inc:  www.mankowindows.com.
2. Quaker Windows Products:  www.quakerwindows.com.
3. Wausau Window and Wall Systems:  www.wausauwindow.com.

2.02 ALUMINUM WINDOWS
A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished

for historic renovation, with operating hardware, related flashings, and anchorage and
attachment devices.
1. Frame Depth:  3-1/2 inches.
2. Operable Units:  Double weatherstripped.
3. Provide units factory glazed.
4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors; fasteners and attachments concealed from view;
reinforced as required for operating hardware and imposed loads.

5. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

6. Movement:  Accommodate movement between window and perimeter framing and
deflection of lintel, without damage to components or deterioration of seals.

7. System Internal Drainage:  Drain to the exterior by means of a weep drainage network
any water entering joints, condensation occurring in glazing channel, and migrating
moisture occurring within system.

B. Single-Hung Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double; clear; low-e.
4. Exterior Finish:  High performance organic coatings.

2.03 PERFORMANCE REQUIREMENTS
A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:

1. Performance Grade (PG):  Equivalent to or greater than specified design pressure.
B. Design Pressure (DP):  In accordance with applicable codes.
C. Member Deflection:  Limit member deflection to 1/175 in any direction, with full recovery of

glazing materials.
D. Wind-Borne-Debris Resistance:  Identical full-size glazed assembly without auxiliary

protection, tested by independent agency in accordance with ASTM E1996 for Wind Zone 1 -
Enhanced Protection for Large and Small Missile impact and pressure cycling at design wind
pressure.

E. Water Leakage:  No uncontrolled leakage on interior face when tested in accordance with
ASTM E331 at differential pressure of 26 psf.

F. Air Leakage:  0.1 cfm/sq ft maximum leakage per unit area of outside window frame dimension
when tested at 1.57 psf pressure difference in accordance with ASTM E283/E283M.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
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G. Overall Thermal Transmittance (U-value):  0.35, maximum, including glazing, measured on
window sizes required for this project.

2.04 COMPONENTS
A. Frames:   Thermally broken with interior portion of frame insulated from exterior portion; flush

glass stops of snap-on type.
B. Glazing: High impact rated heat-strengthened.
C. Sills:  Extruded aluminum; sloped for positive wash; fit under sash leg to 1/2 inch beyond wall

face; one piece full width of opening; jamb angles to terminate sill end.
D. Insect Screens:  Extruded aluminum frame with mitered and reinforced corners; screen mesh

taut and secure to frame; secured to window with adjustable hardware allowing screen removal
without use of tools.
1. Hardware:  Spring loaded steel pins; four per screen unit.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's standard mesh.
3. Frame Finish:  Same as frame and sash.

E. Operable Sash Weatherstripping:  Wool pile; permanently resilient, profiled to achieve
effective weather seal.

F. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.
2.05 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Concealed Steel Items:  Profiled to suit mullion sections; galvanized in accordance with ASTM

A123/A123M.
2.06 HARDWARE

A. Sash lock:  Lever handle with cam lock.
B. Window Opening Control Devices (WOCD):  Provide operable window sash hardware that

limits openings to only allow passage of 4 inch diameter rigid sphere or less, and are easily
releasable to fully open without use of keys, tools, or special knowledge.

2.07 FINISHES
A. High Performance Organic Coatings:  AAMA 2604; multiple coats, thermally cured

fluoropolymer system.
B. Finish Color:  As selected by Owner from manufacturer's standard range..

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall openings and adjoining air and vapor seal materials are ready to receive
aluminum windows.

3.02 INSTALLATION
A. Install windows in accordance with manufacturer's instructions.
B. Attach window frame and shims to perimeter opening to accommodate construction tolerances

and other irregularities.
C. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and

alignment with adjacent work.
D. Install sill and sill end angles.
E. Provide thermal isolation where components penetrate or disrupt building insulation.  inject low

pressure-build foam in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

F. Install operating hardware not pre-installed by manufacturer.
3.03 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inches every 3 ft non-cumulative or 1/8 inches
per 10 ft, whichever is less.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
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3.04 ADJUSTING
A. Adjust hardware for smooth operation and secure weathertight closure.

3.05 CLEANING
A. Remove protective material from factory finished aluminum surfaces.
B. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
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 04 20 00 - Unit Masonry.
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 weather barrier installed on adjacent

construction.
D. 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 F2090-13 - Standard Specification for Window Fall Prevention Devices With
Emergency Escape (Egress) Release Mechanisms; 2013.

H. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window
Assemblies, Excluding Glazing Impact; 2014.

I. 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.
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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.

H. 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 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. 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 color finish.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Vinyl Windows:
1. Alside, Inc; Fusion Series:  www.alside.com.
2. All Temp Windows Inc.; Series 1800:  www.alltempwindows.com
3. Jeld-Wen Inc.; Builders Vinyl Series:  www.jeldwen.com.
4. Milgard Manufacturing; StyleLine Series:  www.milgard.com.
5. Alliance Window Systems; Windgate Series:  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.
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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 0.25 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:  4-1/2 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:  Refer to drawings.

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:  Concealed, heavy duty block and tackle balancers, 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. Window Opening Control Devices:  ASTM F2090-13 opening control devices that limit opening
size to less than 4 inches maximum with release function to permit window to open fully.
1. Required for all Dwelling Unit operable windows when sill is less than 36 inches above

finish floor, and window unit is located greater than 72 inches above finish grade.
D. Finish of Exposed Hardware:  Baked enamel, match interior sash and frame color.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify wall openings and adjoining air and vapor seal materials are ready to receive this work.
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3.02 INSTALLATION
A. Install window unit assemblies in accordance with manufacturers instructions and applicable

building codes.
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
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SECTION 08 71 00
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for hollow metal, aluminum, residential fiberglass entry, and wood doors.
B. Thresholds.

1.02 RELATED REQUIREMENTS
A. Section 08 11 13 - Hollow Metal Doors and Frames.
B. Section 08 11 16 - Aluminum Doors and Frames.
C. Section 08 14 16 - Wood Doors.
D. Section 08 16 20 - Residential Fiberglass Entry Doors

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 A156.28 - American National Standard for Recommended Practices for Mechanical

Keying Systems; 2013.
K. BHMA A156.31 - American National Standard for Electric Strikes and Frame Mounted

Actuators; 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.
Q. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the manufacture, fabrication, and installation of products that door hardware is

installed on.
B. Preinstallation Meeting:  Convene a preinstallation meeting one weeks prior to commencing

work of this section; attendance is required by affected installers and the following:
1. Architect.
2. Installer's Architectural Hardware Consultant (AHC).
3. Hardware Installer.
4. Owner.

C. Keying Requirements Meeting:
1. Schedule meeting at project site prior to Contractor occupancy.
2. Attendance Required:

a. Contractor.
b. Owner.
c. Architect.
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d. Installer's Architectural Hardware Consultant (AHC).
e. Hardware Installer.

3. Agenda:
a. Establish keying requirements.
b. Verify locksets and locking hardware are functionally correct for project

requirements.
c. Verify that keying and programming complies with project requirements.
d. Establish keying submittal schedule and update requirements.

4. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review
of door hardware keying system including, but not limited to, the following:
a. Access control requirements.
b. Key control system requirements.
c. Flow of traffic and extent of security required.

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

6. Deliver established keying requirements to manufacturers.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly

show products to be furnished for this project, 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. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

E. 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.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Package hardware items individually; label and identify each package with door opening code

to match door hardware schedule.
1.08 WARRANTY

A. Warranty against defects in material and workmanship for period indicated, from Date of
Substantial Completion.
1. Closers:  Five years, minimum.
2. Locksets and Cylinders:  Three years, minimum.
3. 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.
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3. Hardware on Fire-Rated Doors:  Listed and classified by UL (DIR) as suitable for
application indicated.

4. Auxiliary Hardware:  BHMA A156.16.
D. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's

series. Refer to 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.
b. Doors 90 inches High up to 120 inches High:  Four hinges.

2.03 FLUSH BOLTS
A. Manufacturers:

1. Adams Rite, an Assa Abloy Group company:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com/#sle.
3. Ives, an Allegion brand:  www.allegion.com/us.
4. Trimco:  www.trimcohardware.com.

2.04 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.
5. Provide UL (DIR) listed exit device assemblies for fire-rated doors and panic device

assemblies for non-fire-rated doors.
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6. For electrical options, provide quick connect plug-in pre-wired connectors.
2.05 ELECTRIC STRIKES

A. Manufacturers:
1. Adams Rite, HES, or Securitron; an Assa Abloy Group company; _____: 

www.assaabloydss.com.
2. Pamex, Inc; _____:  www.pamexinc.com.
3. Or approved equal.

B. Electric Strikes:  Comply with BHMA A156.31, Grade 1.
1. Provide UL (DIR) listed burglary-resistant electric strike; style to suit locks.
2. Provide non-handed 24 VDC electric strike suitable for door frame material and

scheduled lock configuration.
3. Provide field selectable Fail Safe/Fail Secure modes.
4. Provide transformer and rectifier as necessary for complete installation.

2.06 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. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike

box and curved lip extending to protect frame in compliance with indicated requirements.
a. Finish:  To match lock or latch.
b. Extra-Long-Lip Strikes:  Provide for locks used on frames with applied wood casing

trim.
5. Provide a lock for each door, unless otherwise indicated that lock is not required.
6. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise

indicated.
2.07 AUXILIARY LOCKS (DEADBOLTS)

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.

2.08 CLOSERS
A. Manufacturers; Surface Mounted:

1. Basis of Design:  Falcon SC93/94; Jamb top.
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.
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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.

2.09 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:  Bumper, concave, wall stop.
3. Material:  Stainless steel spring with vinyl cap.

2.10 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.

2.11 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.

2.12 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.
2. Size:  1/2 inch diameter mounting hole.
3. View:  160 degree field of view.
4. Finish:  Brushed nickel.

2.13 KEY CONTROL SYSTEMS
A. Key Control Systems:  Comply with guidelines of BHMA A156.28.
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1. Provide keying information in compliance with DHI (KSN) standards.
2. Keying:  All locks Master keyed.

a. Provide separate master keyways for residential and lease tenant locks.
3. Supply keys in following quantities:

a. 4 each Master keys.
b. 2 each Keys for each keyed core.

2.14 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.
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.
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PART 4 SCHEDULES
4.01 HARDWARE SETS

A. Refer to drawings for specific requirements at Storm shelter door.
B. Group No 01: Dwelling Unit - Entry Doors

1. Provide self-closing spring hinges at 20-minute fire-rated doors opening onto corridors.
      

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

C. Group No 02: Dwelling Unit - Interior Door to Garage
1. Keyed to Dwelling Unit Entry Door.

      
3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Locking Leverset
1 EA Wall-mounted Stop

D. Group No 03: Dwelling Unit - Bedroom and Bath 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 04: Closet Double Swing Doors - Dwelling Unit
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 05: School Building Entry Door - Door 104
1. Electric strike controlled at reception desk

       
3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Exit devise w/ exterior keyed lever
1 EA Electric Strike 
1 EA Closer

G. Group No 06: School Building Entry Doors - Doors 105, 120, 122
1. Provide one powered panic bar for each pair controlled by exterior proximity reader.

        
6 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Exit Devise (Panic bar) w/ head/floor bolts and exterior lever 
1 EA Powered Exit Devise w/ head/floor bolts and exterior keyed lever
1 EA Proximity Reader
2 EA Closer

H. Group No 07: Community Building - Entry Doors
        

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - double cylinder
1 EA Passage Leverset
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1 EA Closer

I. Group No 08: Community Building Stair Tower - Egress Doors
1. Provide Fire-rated hardware.
2. Provide keyed lever at exterior egress door.
        

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Exit devise w/ lever handle on pull side
1 EA Closer

J. Group No 09: Common Area - Public 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

K. Group No 10: Common Area - Secure Interior Doors
1. Provide also Dead Latch - Single cylinder w/ thumb turn at Office door.
       

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Locking Leverset
1 EA Closer

L. Group No 11: Incubator Space - Entry Door
       

3 EA Hinges - 3-1/2 inch x 3-1/2 inch
1 EA Dead latch - single cylinder w/ thumb turn
1 EA Locking Leverset
1 EA Closer

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. Acoustic insulation.
C. Gypsum sheathing.
D. Gypsum wallboard.
E. Joint treatment and accessories.
F. Textured finish system.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.
B. Section 07 84 00 - Firestopping:  Penetrations at fire rated walls.
C. Section 09 22 16 - Non-Structural Metal Framing.

1.03 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2015.
B. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2015.
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 C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as

Sheathing; 2013.
G. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for

Use as Sheathing; 2013a.
H. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014a.
I. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior

Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2015.
J. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2013.
K. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2016.
L. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015.
M. GA-216 - Application and Finishing of Gypsum Board; 2013.
N. 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.



3849 / Marcus Garvey Harmony Redevelopment 09 21 16 - 2 GYPSUM BOARD ASSEMBLIES

B. Fire-Rated Assemblies:  Provide completed assemblies with the following characteristics:
1. Fire-Rated Walls:  UL listed assembly No. U419; One hour rating.
2. Fire Rated Roof/Ceiling Assemblies:  UL listed assembly No. P556; One (1) hour fire

rating.
3. Fire-Rated Dwelling Unit Separation Walls:  UL listed assembly No. U341 & U493; One

(1) hour rating as indicated on drawings.
4. Fire-Rated Floor/Ceiling Assemblies:  UL listed assembly No. L550; One (1) hour rating.
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. Georgia-Pacific Gypsum:  www.gpgypsum.com.
3. National Gypsum Company:  www.nationalgypsum.com.
4. USG Corporation:  www.usg.com.
5. 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. Georgia-Pacific Gypsum; ToughRock.
e. Georgia-Pacific Gypsum; ToughRock Fireguard X.
f. Georgia-Pacific Gypsum; ToughRock Fireguard C.
g. National Gypsum Company; Gold Bond Brand Gypsum Wallboard.
h. National Gypsum Company; Gold Bond Brand Fire-Shield Gypsum Board.
i. USG Corporation; Sheetrock Brand Gypsum Wallboard.
j. 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 C Moisture & Mold Resistant Drywall.
f. CertainTeed Corporation; M2Tech 5/8" Type X Moisture & Mold Resistant Drywall.
g. Georgia-Pacific Gypsum; ToughRock Mold-Guard.
h. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold-Guard.
i. National Gypsum Company; Gold Bond XP Gypsum Board.
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j. USG Corporation; Sheetrock Brand Mold Tough (Firecode X).
C. Abuse Resistant Wallboard:

1. Application: Fire upgrade to historic Dwelling Unit entry doors.
2. Indentation:  Level 1, minimum, when tested in accordance with ASTM C1629/C1629M.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. Glass Mat-Faced Type:  Gypsum wallboard, as defined in ASTM C1658/C1658M.
5. Type:  Fire-resistance-rated Type X, UL or WH listed.
6. Thickness:  3/8 and 5/8 inch as indicated on drawings.
7. Edges:  Square.
8. Glass Mat Faced Products:

a. Georgia-Pacific Gypsum; DensArmor Plus Abuse-Resistant:  www.gpgypsum.com.
b. National Gypsum Company; Gold Bond eXP Interior Extreme AR Gypsum Panel: 

www.nationalgypsum.com.
c. USG Corporation; USG Sheetrock Brand Glass-Mat Panels Mold Tough AR Firecode

X:  www.usg.com.
D. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.

1. Application:  Exterior window opening infill, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Fungal Resistance:  No fungal growth when tested in accordance with ASTM G21.
4. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
5. Core Type: Regular.
6. Regular Board Thickness:  1/2 inch.
7. Edges: Square.
8. Glass Mat Faced Products:

a. American Gypsum Company; M-Glass 1/2" Exterior Sheathing: 
www.americangypsum.com.

b. Georgia-Pacific Gypsum; DensGlass Sheathing:  www.gpgypsum.com.
c. National Gypsum Company; Gold Bond eXP Sheathing:  www.nationalgypsum.com.
d. USG Corporation; USG Securock Brand Ultralight Glass-Mat Sheathing: 

www.usg.com.
E. Shaftwall and Coreboard:  Type X; 1 inch thick by 24 inches wide, beveled long edges, ends

square cut.
1. Paper-Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM

C1396/C1396M; water-resistant faces.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Paper-Faced Products:

a. American Gypsum Company; M-Bloc Shaft Liner:  www.americangypsum.com.
b. Georgia-Pacific Gypsum; ToughRock Shaftliner:  www.gpgypsum.com.
c. National Gypsum Company; Gold Bond Fire-Shield Shaftliner XP: 

www.nationalgypsum.com.
2.03 GYPSUM WALLBOARD 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:  www.phillipsmfg.com/#sle.
b. Stockton Products; Metal:  www.stocktonproducts.com/#sle.
c. Trim-tex, Inc:  www.trim-tex.com/#sle.

B. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
2. Joint Compound:  Drying type, vinyl-based, ready-mixed.
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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. 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 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Fasten runners to structure with short leg to finished side, using appropriate power-driven

fasteners at not more than 24 inches on center.
2. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.

3.03 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Studs:  Space studs as indicated.

1. Extend partition framing to structure in all locations.
2. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain

clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.

C. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

D. Standard Wall Furring:  Install at masonry walls scheduled to receive gypsum board, not more
than 4 inches from floor and ceiling lines and abutting walls.  Secure in place on alternate
channel flanges at maximum 24 inches on center.

E. Acoustic Furring:  Install resilient channels at maximum 24 inches on center.  Locate joints
over framing members.

F. Furring for Fire-Resistance Ratings:  Install as required for fire-resistance ratings indicated U.L.
requirements.

G. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Toilet accessories.
4. Wall-mounted door hardware.

3.04 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
3.05 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.
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E. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted
tight and ends occurring over firm bearing.

F. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer
of nonrated double-layer assemblies, which may be installed by means of adhesive lamination.

3.06 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.
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.
3.07 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.
3.08 TEXTURE FINISH

A. Apply finish texture coating by means of trowel in accordance with manufacturer's instructions.
B. Texture finish on walls and ceilings:  "Light Texture"

3.09 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 22 16
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal partition, ceiling, and soffit framing.
B. Framing accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Wood blocking within stud framing.
B. Section 07 21 00 - Thermal Insulation:  Acoustic insulation.
C. Section 07 84 00 - Firestopping:  Sealing top-of-wall assemblies at fire-resistance-rated walls.
D. Section 09 21 16 - Gypsum Board Assemblies:  Metal studs for gypsum board partition

framing.
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 C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.
C. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2015.
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.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data describing framing member materials and finish, product criteria,

load charts, and limitations.
C. Manufacturer's Installation Instructions:  Indicate special procedures.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. ClarkDietrich:  www.clarkdietrich.com.
2. Jaimes Industries: www.jaimesind.com.
3. SCAFCO Corporation:  www.scafco.com.
4. Simpson Strong Tie: www.strongtie.com.
5. The Steel Network, Inc:  www.SteelNetwork.com.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 FRAMING MATERIALS
A. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size

and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum 
deflection of wall framing of L/240 at 5 psf.
1. Studs:  C shaped with knurled or embossed faces.
2. Shaft-wall studs:  C-H shaped with knurled or embossed faces; For Fire-rated walls tight

to existing corridors.
3. Runners:  U shaped, sized to match studs.
4. Ceiling Channels:  C shaped.
5. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.
6. Resilient Furring Channels:  Single or double leg configuration; 1/2 inch channel depth.

B. Partition Head to Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and braced with
continuous bridging on both sides.

C. Non-Loadbearing Framing Accessories:
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1. Ceiling Hangers:  Type and size as specified in ASTM C754 for spacing required.
2. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.
3. Fasteners:  ASTM C1002 self-piercing tapping screws.
4. Anchorage Devices:  Drilled expansion bolts.
5. Acoustic Insulation:   As specified in Section 07 21 00.

PART 3  EXECUTION
3.01 INSTALLATION OF STUD FRAMING

A. Extend partition framing to structure where indicated and to ceiling in other locations.
B. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance

with manufacturer's instructions.
C. Align and secure top and bottom runners at 24 inches on center.
D. Fit runners under and above openings; secure intermediate studs to same spacing as wall

studs.
E. Align stud web openings horizontally.
F. Secure studs to tracks using crimping method.  Do not weld.
G. Fabricate corners using a minimum of three studs.
H. Install double studs at wall openings, door and window jambs, not more than 2 inches from

each side of openings.
I. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other

work to be placed within or behind stud framing.
J. Furring:  Install at spacing and locations shown on drawings.  Lap splices a minimum of 6

inches.
END OF SECTION
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SECTION 09 23 00
GYPSUM PLASTERING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Gypsum plastering.
1.02 REFERENCE STANDARDS

A. ASTM C28/C28M - Standard Specification for Gypsum Plasters; 2010 (Reapproved 2015).
B. ASTM C35 - Standard Specification for Inorganic Aggregates for Use in Gypsum Plaster; 2001

(Reapproved 2014).
C. ASTM C841 - Standard Specification for Installation of Interior Lathing and Furring; 2003

(Reapproved 2013).
D. ASTM C842 - Standard Specification for Application of Interior Gypsum Plaster; 2005

(Reapproved 2015).
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittals procedures.
B. Product Data:  Provide data on plaster materials, characteristics, and limitations of products

specified.
PART 2  PRODUCTS
2.01 PLASTER MATERIALS

A. Ready-Mixed Gypsum Plaster:  ASTM C28/C28M; mill-mixed type, requiring only the addition
of water.

B. Aggregate for Base Coats:  ASTM C35; sand and lightweight aggregates.
C. Ready-Mixed Finishing Plaster:  Gypsum/Lime putty type, ASTM C28/C28M; mixture of

gauging plaster and lime.
2.02 LATH AND ACCESSORIES

A. Finishing Accessories:  ASTM C841, extruded aluminum alloy (6063 T5), unless noted
otherwise.
1. Types:  As detailed or required for finished appearance.

B. Beads, Screeds, Joint Accessories, and Other Trim:  Depth governed by plaster thickness,
maximum possible lengths.
1. Material:  Formed aluminum, solid flanges.

C. Strip Mesh:  Expanded metal lath, minimum 0.018 inch thick, 2 inch wide by 24 inch long;
galvanized.

D. Fasteners:  Nails, staples, or other approved metal supports, of type and size to suit
application, to rigidly secure accessories in place.

2.03 PLASTER MIXES
A. Over Metal Lath:  Three-coat application, ready-mixed plaster, mixed and proportioned in

accordance with ASTM C842 and manufacturer's instructions.
B. Ready-Mixed Plaster Materials:  Mix in accordance with manufacturer's instructions.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing conditions are satisfactory before starting work.
B. Grounds and Blocking:  Verify items within walls for other sections of work have been installed.
C. Metal Lath and Accessories:  Verify lath is flat, secured to substrate, and joint and surface

perimeter accessories are in place.
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3.02 PREPARATION
A. Remove loose or damaged plaster back to solid material. Remove existing paint and finishes

surrounding areas to be repaired and bevel surface for feathering of new patch.
3.03 INSTALLATION - GYPSUM LATH AND ACCESSORIES

A. Install gypsum lath in accordance with ASTM C841.
B. Install gypsum lath perpendicular to framing members, with lath face exposed.  Stagger end

joint of alternate courses.  Butt joints tight.  Maximum gap allowed:  1/8 inch.
C. Place corner reinforcement diagonally over gypsum lath and across corner immediately above

and below openings.  Secure to gypsum lath only.
D. Continuously reinforce internal angles with corner mesh, return 3 inches from corner to form

the angle reinforcement; fasten at perimeter edges only.
E. Place corner bead at external wall corners; fasten at outer edges of lath only.
F. Place strip mesh diagonally at corners of lathed openings.  Secure rigidly in place.
G. Place 4 inch wide strips of strip mesh centered over junctions of dissimilar backing materials. 

Secure rigidly in place.
H. Place casing beads at terminations of plaster finish.  Butt and align ends.  Secure rigidly in

place.
3.04 PLASTERING

A. Apply gypsum plaster in accordance with ASTM C842 and manufacturer's instructions.
B. Thickness of Plaster including Finish Coat:

1. Over metal lath:  5/8 inch.
END OF SECTION
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing

of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2013a.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels; 2013.
C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2014.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2014.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2016.
F. CHPS (HPPD) - High Performance Products Database; Current Edition at www.chps.net/.
G. UL (GGG) - GREENGUARD Gold Certified Products; current listings at

http://http://productguide.ulenvironment.com/QuickSearch.aspx.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.
C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
D. Certification: Manufacturer's certification that products comply with specified requirements,

including reports indicating compliance with specified tests and standards. For acoustical
performance, each carton of acoustical units must carry an approved laboratory classification
of NRC, CAC, and AC.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.05 QUALITY ASSURANCE
1.06 FIELD CONDITIONS

A. Standard Ceilings: Do not install interior ceilings until space is enclosed, weatherproof, and all
wet work in place is completed and nominally dry.

B. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

1.07 WARRANTY
A. Refer to Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Provide manufacturer's standard written ten-year limited warranty to repair or replace

components due to failure caused defects in material or factory workmanship.
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PART 2  PRODUCTS
2.01 SYSTEM DESCRIPTION:

A. Continuous/Wall to Wall, seismically reinforced.
2.02 MANUFACTURERS

A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrongceilings.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. USG Corporation:  www.usg.com/ceilings.
4. Or approved equal.

B. Suspension Systems:
1. Armstrong World Industries, Inc:  www.armstrongceilings.com/#sle.
2. CertainTeed Corporation:  www.certainteed.com.
3. Chicago Metallic/Rockfon, LLC:  www.rockfon.com.
4. USG Corporation:  www.usg.com/ceilings/#sle.

2.03 ACOUSTICAL UNITS
A. Acoustical Units - General:  ASTM E1264, Class A.

1. VOC Content:  Certified as Low Emission by one of the following:
a. Product listing in UL (GGG).
b. Product listing in CHPS (HPPD).

2. Fire Classification:  Class A in accordance with ASTM E84:
a. Flame spread:  25 maximum.
b. Smoke generated:  50 maximum.

3. Dimensional Stability:  Panels shall remain unaffected by temperatures to 120 degrees F
and relative humidity levels of 100 percent.

B. Acoustical Panels, Type _____:  Mineral fiber with membrane-faced overlay, with the following
characteristics:
1. Classification:  ASTM E1264 Type IV.

a. Form:  2, water felted.
b. Pattern: "E" - lightly textured.

2. Size:  24 by 24  inches.
3. Thickness:  3/4 inch.
4. Light Reflectance:  0.88 percent, determined in accordance with ASTM E1264.
5. Panel Edge:  Beveled Tegular.
6. Color:  White.
7. Suspension System:   Exposed grid.
8. Products:

a. Armstrong World Industries, Inc; Ultima:  www.armstrongceilings.com.
b. Or approved equal.

2.04 SUSPENSION SYSTEM(S)
A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and

interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

B. Exposed Suspension System:  Hot-dipped galvanized steel grid with aluminum cap.
1. Structural Classification:  Intermediate-duty, when tested in accordance with ASTM

C635/C635M.
2. Profile:   Tee; 9/16 inch face width.
3. Finish:   Baked enamel.
4. Color:  White.
5. Products:

a. Armstrong World Industries, Inc; Suprafine:  www.armstrongceilings.com.
b. Or approved equal.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
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2.05 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Hanger Wire:   12 gauge, 0.08 inch galvanized steel wire.
C. Perimeter Moldings:  Same material and finish as grid; size and type to suit application, and

seismic requirements.
1. Size:  As required for installation conditions.
2. Angle Molding:  L-shaped, for mounting at same elevation as face of grid.

D. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify all work above ceilings is complete.
C. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions and as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Lay out system to a balanced grid design with edge units no less than 50 percent of acoustical

unit size.
D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

E. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.
3.03 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
E. Cutting Acoustical Units:

1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

F. Where round obstructions occur, provide preformed closures to match perimeter molding.
G. Install hold-down clips on each panel to retain panels tight to grid system; comply with fire

rating requirements.
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3.04 TOLERANCES
A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C635/C635M
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SECTION 09 65 00
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient tile flooring.
B. Resilient stair accessories.
C. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. 03 35 11 - Concrete Floor Finishes:  Restrictions on curing compounds for concrete slabs and

floors to receive adhesive-applied resilient flooring.
C. Section 03 54 00 - Cast Underlayment: Leveling uneven existing floors.

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 F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved

2014).
D. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2013a.
E. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of

Concrete Subfloor Using Anhydrous Calcium Chloride; 2011.
F. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015.
G. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems

Using a Radiant Heat Energy Source; 2015.
H. 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.
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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.

PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Composition Tile:  Homogeneous, with color extending throughout thickness.
1. Manufacturers:

a. Armstrong Flooring, Inc; Standard Execelon Imperial Texture:
www.armstrongflooring.com.

b. Congoleum Corporation; Alternatives:  www.congoleum.com.
c. Johnsonite, a Tarkett Company; AZROCK - VCT:  www.johnsonite.com.

2. Minimum Requirements:  Comply with ASTM F1066, 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. Size:  12 by 12 inch.
5. VOC Content Limits:  As specified in Section 01 61 16.
6. Thickness:  0.125 inch.
7. Color:  To be selected by Owner from manufacturer's full range.

B. Luxury Vinyl Plank:  Printed film type, with transparent or translucent wear layer, floating floor.
1. Manufacturers:

a. Burke Flooring; Luxury Vinyl Planks: www.burkeflooring.com.
b. Shannon Specialty Floors, Inc; Technoflor - Icon:  www.shannonspecialtyfloors.com.
c. 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:  4 by 36 inch minimum.
6. Wear Layer Thickness:  0.020 inch.
7. Total Thickness:  0.177 inch.
8. Pattern and Color:  To be selected by Owner from manufacturer's standard range.

a. Wood Grain patterns not allowed on the ground floor of the historic buildings per
Historic Preservation requirements.

2.02 STAIR COVERING
A. Stair Treads:  Rubber; full width and depth of stair tread in one piece; tapered thickness.

1. Manufacturers:
a. Burke Flooring; Endura Stair Treads: www.burkeflooring.com.
b. Johnsonite, a Tarkett Company; Angle Fit:  www.johnsonite.com.
c. Or approved equal.

2. Minimum Requirements:  Comply with ASTM F2169, Type TP, rubber, thermoset.
3. Nominal Thickness:  0.1875 inch.
4. Nosing:  Square.
5. Striping:  2 inch wide contrasting color abrasive strips.
6. Texture:  Ribbed.
7. Color:  As selected by Owner.

B. Stair Risers:  Full height and width of tread in one piece, matching treads in material and color.
1. Thickness:  0.080 inch.

2.03 ACCESSORIES
A. Subfloor Filler:  Fast-setting, portland-cement based; type recommended by adhesive material

manufacturer.
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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.
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. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

E. 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.

F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

G. 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.
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3.05 INSTALLATION - STAIR COVERINGS
A. Adhere over entire surface.  Fit accurately and securely.

3.06 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

3.07 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.
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. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Exposed surfaces of steel lintels and ledge angles.
3. Galvanized roof flashings and drip edges.
4. 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 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 SELECTION AND REVIEW OF MATERIALS
A. Coordinate selection and approval of colors and sheens with Historic Preservation consultant.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product

category (e.g. "alkyd enamel").
2. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
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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.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F 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.
1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is
outside the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless
required otherwise by manufacturer's instructions.

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 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.

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.
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4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.
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, engineered wood siding, primed wood, primed metal, 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, 2 Coat:
1. Applications include factory-primed entry doors, steel stairs, handrails, guardrails, and

bollards.
2. 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.
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.
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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. 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.

H. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather

edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime
bare steel surfaces.  

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

J. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter. 
Seal knots, pitch streaks, and sappy sections.  Fill nail holes with tinted exterior calking
compound after prime coat has been applied.  Back prime concealed surfaces before
installation.

K. Metal 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. Apply products in accordance with manufacturer's written instructions.
D. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
E. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat

is applied.
F. Apply each coat to uniform appearance.
G. 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.
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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 D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2005

(Reapproved 2012).
C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2015.
D. SSPC-SP 1 - Solvent Cleaning; 2015.
E. SSPC-SP 6 - Commercial Blast Cleaning; 2007.
F. SSPC-SP 13 - Surface Preparation of Concrete; (Reaffirmed 2015); 2003.

1.04 SELECTION AND REVIEW OF MATERIALS
A. Coordinate selection and approval of colors and sheens with Historic Preservation consultant.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product

category (e.g., "alkyd enamel").
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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.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F 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.
1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required
otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes 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.
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2. Provide materials that are compatible with one another and the substrates indicated
under conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.
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 they are mounted on/under.
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.
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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 are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Plaster and Stucco:  12 percent.
3. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
4. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

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. Concrete:

1. Clean concrete according to ASTM D4258.  Allow to dry.
2. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP

13.
H. 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.
I. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.
J. Aluminum:  Remove surface contamination and oils and wash with solvent according to

SSPC-SP 1.
K. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather

edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime
bare steel surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

L. 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.

M. 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.

https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_doc_number=SSPC-Paint%2033&item_s_key=00093635&item_key_date=990329&org_code=SSPC&doc_type=TSDC&origin=SMDO
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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.

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. Interior directional and informational signs.
C. Emergency evacuation maps.
D. Building Identification signs.
E. Dwelling Unit identification signs.
F. Egress Door signage.

1.02 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
D. UFAS - Uniform Federal Accessibility Standards - HUD 24 CFR part 40; 1984.

1.03 SELECTION AND REVIEW OF MATERIALS
A. Coordinate selection of materials with Historic Preservation consultant.

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
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B. 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

C. Egress Door Signs:
1. Lynch Signs, Inc.:  www.lynchsign.com.
2. Seton Identification Products:  www.seton.com.
3. Compliance Signs, Inc.:  www.compliancesigns.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. Interior Directional and Informational Signs:  

1. Sign Type:  Same as room and door signs.
2. Sizes:  As required to accomodate text.
3. Allow for one sign per elevator lobby.
4. Wording of signs to be determined by Owner.

D. Egress Door Signs:
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".

E. Occupant Load Sign, Community Building:  Shall be as required by the Local Fire Marshal, or
Local Authority having Jurisdiction.

F. Storm Shelter and Emergency Evacuation Signs:
1. Refer to Scope of Work notes: "Attachment 12".
2. Allow for one evacuation sign per elevator lobby, and as required at shelter.
3. Map content to be provided by Owner. 

G. 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

H. Dwelling Unit Identification Signs:
1. Sign Type:  Flat signs with raised panel media as specified.
2. Material: Fiberglass or Photopolymer signs.
3. Mounting:  Concealled Fasteners.
4. Install on outside wall at apartment entries as directed or 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.
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4. Wall Mounting of Exterior One-Sided Signs:  Countersunk screws.
B. Color and Font:  Unless otherwise indicated:

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 DIMENSIONAL LETTERS

A. Plastic Letters:
1. Mounting:  Tape adhesive.

2.07 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 - SEE NEXT PAGE
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4.01 FLAT AND TACTILE SIGNAGE SCHEDULE
A. In addition to signs listed below, coordinate with Owner for text and total required number of

Tenant / Office / Directional signs.
B. Refer to Drawings for FEMA / Storm Shelter signage requirements.
         

      
DESCRIPTION/TEXT LOCATION QUANTITY

DIMENSIONAL NUMBERS / LETTERS
Building Unit Numbers Exterior 1 per Bldg
FLAT SIGNS
Dwelling Unit Number Interior 1 per Unit
Directional Signs (text coordinated with Owner) Interior 2 per Floor

TACTILE SIGNS
Community Room Interior 1
Fitness Center Interior 1
Kitchen Interior 1
Women (with international accessiblity symbol) (CB) Interior 1
Men (with international accessiblity symbol) (CB) Interior 1
Toilet (w/ international unisex and accessibility symbols) Interior 1
Stairs (outside CB stairway adjacent to door) Interior 1 per Floor
Stairs (outside CB stairway adjacent to door) Exterior 1
Ground Floor (inside CB stairway at ground floor landing) Interior 1
2nd Floor (inside CB stairway at 2nd floor landing) Interior 1
Community Building Exterior 2
Salon Exterior 1
Office Interior 1
Podcast Sound Room Interior 1
Conference Room Interior 1
Mechanical Closet Interior 2
Maintenance Exterior 1

END OF SECTION

https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00006864&item_key_date=901231&input_doc_number=ICC&input_doc_title=


3849 / Marcus Garvey Harmony Redevelopment 10 28 00 - 1 TOILET AND BATH ACCESSORIES

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.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
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C. Verify that field measurements are as indicated on drawings.
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.
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 Coat Hook; door-mounted, typical height #2202 BHP

4.02 TYPICAL DWELLING UNIT 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 Robe Hook, typical height #2202 BHP

4.03 ACCESSIBLE DWELLING UNIT BATHROOMS
A. In addition to Items in 4.02 above, include the following:

Qty Description Model # Mfr
1 Grab Bar; 42 inch (toilet) BR832-00142 Bradley
1 Grab Bar; 36 inch (toilet) BR832-00136 Bradley

Grab bars in prefabricated tub/shower enclosures to be factory-installed
1 Robe Hook; accessible height #2202 BHP

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 06 10 00 - Rough Carpentry:  Blocking for recessed maibox units.
B. Section 09 21 16 - Gypsum Board Assemblies.

1.03 REFERENCE STANDARDS
A. 39 CFR 111 - U.S. Postal Service Standard 4C; effective date September 3, 2006.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;

2010.
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. Wall-Mounted Mailboxes:  Fully-recessed, Complying with 39 CFR 111 (USPS-STD-4C).
1. Unit A:  Front-loading with master door, single-column design, 7 customer compartments,

1 outgoing mail compartment, and 1 parcel compartment.
a. Florence Manufacturing Company; Model # 4C14S-07.

2. Unit B - School House:  Front-loading with pair of master doors, double-column design,
15 customer compartments, 1 outgoing mail compartment, and 2 parcel compartments.
a. Florence Manufacturing Company; Model # 4C14D-15.
b. Quantity:  1 Unit

3. Unit C - School House:  2 parcel compartments, front-loading, single-column design.
a. Florence Manufacturing Company; Model # 4C14S-2P.
b. Quantity:  1 Unit

D. Enclosure-mounted Mailboxes:  Complying with 39 CFR 111 (USPS-STD-4C); with matching
exterior, free-standing, weatherproof enclosure.
1. Unit D:  Front-loading with pair of master doors, double-column design, 9 customer

compartments, 1 outgoing mail compartment, and 2 parcel compartments.
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a. Florence Manufacturing Company; Model # 4CADD-09-D.
b. Quantity:  4 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.
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.
B. Verify that rough-openings are ready to receive wall-mounted units.
C. 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



3849 / Marcus Garvey Harmony Redevelopment 11 30 13 - 1 RESIDENTIAL APPLIANCES

SECTION 11 30 13
RESIDENTIAL APPLIANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Kitchen appliances.
B. Residential and Commercial Laundry appliances.

1.02 RELATED REQUIREMENTS
A. Section 12 35 30 - Residential Cabinets and Countertops:  Installation of appliances in

casework.
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 Unit:  Free-standing, top-mounted freezer, and frost-free.
1. Capacity:  Total minimum storage of 15.0 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 15.0 cubic ft; minimum 29 percent freezer capacity.
2. Energy Usage:  Energy Star Rated.
3. Features:  Include glass shelves, automatic icemaker, 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 Unit:  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:  Push-to-turn knobs with electronic clock and timer.
5. Features:  Include oven door window, broiler pan and grid, oven light, anti-tip restraint,

and front mounted controls.
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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. Cooking Exhaust, Accessible Dwelling Unit:  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.
G. Microwave/Hood, Typical Dwelling Units:  Over-the-range, microwave/hood combination.

1. Capacity:  1.7 cubic ft.
2. Power:  850 watts.
3. Exhaust:  Ducted, match existing connections.
4. Features:  Include turntable, cooktop light, night light, 2-speed exhaust fan, built-in trim

kit, and undercabinet mounting kit.
5. Exterior Finish:  Painted steel, color as selected by Owner.
6. Manufacturers:

a. To be selected by Owner.
H. Microwave, Accessible Dwelling Units:  Countertop.

1. Capacity:  0.7 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.
I. Dishwasher, Accessible Dwelling Unit:  Undercounter, for installation at 34 inch counters.

1. Controls:  Solid state electronic.
2. Energy Usage:  Energy Star Rated.
3. Wash Options:  Two (2).
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.
J. 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.
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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.
K. Grease Shield:  Wall-mounted backsplash type; countersunk screw attachment.

1. Material:  Aluminum.
2. Width:  To match width of range.
3. Finish:  Brushed.

2.02 RESIDENTIAL LAUNDRY APPLIANCES
A. Provide Equipment Eligible for Energy Star Rating.
B. Clothes Washer, Accessible Dwelling Unit:  Front-loading.

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, end of

cycle signal, and accessible front-mounted controls.
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, Accessible Dwelling Unit:  Electric.

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, end of cycle signal, and

accessible front-mounted controls.
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.
D. Combination Clothes Washer/Dryer, Typical Dwelling Units, Electric, Stacked.

1. Size:  Compact.
2. Controls:  Solid state electronic.
3. Cycles:  Include normal, permanent press, delicate, and soak.
4. Temperature Selections:  Four.
5. Finish:  Painted steel, color as selected by Owner.
6. Manufacturers:

a. To be selected by Owner.
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.
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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
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SECTION 11 68 13
PLAYGROUND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Playground layout (staking).
B. Concrete footings for playground equipment.
C. Playground equipment.
D. Protective Ground cover.

1.02 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 C94/C94M - Standard Specification for Ready-Mixed Concrete; 2016a.
H. ASTM D3363 - Standard Test Method for Film Hardness by Pencil Test; 2005 (Reapproved

2011).
I. ASTM D6662 - Standard Specification for Polyolefin-Based Plastic Lumber Decking Boards;

2013.
J. ASTM F1487 - Standard Consumer Safety Performance Specification for Playground

Equipment for Public Use; 2011.
K. ASTM F2075 - Standard Specification for Engineered Wood Fiber for Use as a Playground

Safety Surface Under and Around Playground Equipment; 2015.
L. CPSC Pub. No. 325 - Public Playground Safety Handbook; 2010.

1.03 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.

1.04 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.

1.05 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.
1.06 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.
1.07 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:  ASTM C94/C94M ready mix concrete; 28 days strength of 3,000 psi.
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 concrete footings with top surface a minimum of 1/2 inch below required subgrade

elevation.
B. Install in accordance with CPSC Pub. No. 325, ASTM F1487, manufacturer's instructions, and

requirements of authorities having jurisdiction (AHJ).
C. Anchor equipment securely below bottom elevation of resilient surfacing layer.
D. Install without sharp points, edges or protrusions, entanglement hazards, pinch, crush, or shear

points.
E. Do not modify play events on site without written approval of manufacturer.

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. Install required signage if not factory-installed.
G. Protective Ground Cover:

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 faux-wood 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. Hunter Douglas Architectural; EVERWOOD Faux Wood Blinds: 

www.hunterdouglasarchitectural.com/#sle.
2. Levolor; Faux Wood Blinds:  www.levolor.com/commercial/#sle.
3. SWFcontract, a division of Spring Window Fashions, LLC.; 'Visions'  2 inch Faux-Wood

Blinds:  www.swfcontract.com.
a. Bali Blinds.

2.02 BLINDS
A. Description:  Horizontal slat louvers hung from full-width headrail with full-width bottom rail.

1. Provide 2 inch 'Faux-Wood' horizontal louver blinds at all Dwelling Unit windows.
B. Manual Operation:  Control of raising and lowering by cord with full range locking; blade angle

adjustable by control wand.
C. Plastic Slats:  Extruded PVC, square slat corners.

1. Width:  2 inch.
2. Thickness:  0.10 inch.
3. Color:  As selected by Owner.
4. Texture:  Simulated wood-grain.

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. Headrail Attachment:  Wall brackets.
H. 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.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings are ready to receive the work.
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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. Epoxy resin window sills.
F. 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 and 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. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
G. IAPMO Z124 - Plastic Plumbing Fixtures; 2012.
H. KCMA A161.1 - Performance and Construction Standard for Kitchen and Vanity Cabinets;

2012.
I. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
J. 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.
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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.
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:  Full 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:  To match cabinet doors in style, material, and finish.
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 Countertops in common areas:  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.
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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.
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.
C. Salon and Coffee Bar Countertops:  Solid surfacing sheet or plastic resin casting

self-supporting over structural members.
1. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; Acrylic or Acrylic/Polyester blend resin, mineral filler, and pigments; homogenous,
non-porous and capable of being worked and repaired using standard woodworking tools;
no surface coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Aristech Surfaces LLC; Avonite:  www.avonitesurfaces.com.
2) Dupont Inc; Corian:  www.corian.com.
3) Staron Solid Surface; Staron:  www.staron.com.
4) Swan Surfaces LLC; Swanstone:  www.swanstone.com.

b. Surface Burning Characteristics:  Flame spread index of 15, maximum; smoke
developed index of 255, maximum; when tested in accordance with ASTM E84.

c. NSF approved for food contact.
d. Sinks and Bowls:  Integral castings; minimum 3/4 inch wall thickness; comply with

IAPMO Z124.
e. Finish on Exposed Surfaces:  Semi-gloss, gloss rating of 25 to 50.
f. Color and Pattern:  As selected by Owner from manufacturer's full line.

2. Other Components Thickness:  1/2 inch, minimum.
3. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch thick; square edge.
4. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
5. Fabricate in accordance with manufacturer's standard requirements.
6. Supply materials for installation of products as specified in manufacturer’s printed

installation instructions including color matched silicon sealant and adhesives where
applicable.

2.03 WINDOW SILLS
A. Natural Quartz and Resin Composite Window Sills (Cultured Marble):  Sheet or slab of natural

quartz and plastic resin.
1. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthophthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard
woodworking tools; no surface coating; color and pattern consistent throughout thickness.

2. Flat Sheet Thickness:  3/4 inch, minimum.
3. Finish on Exposed Surfaces:  Polished.
4. Color and Pattern:  As selected by Owner.

2.04 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.
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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.
2.05 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.

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
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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.
D. Section 31 23 16 - Excavation.
E. Section 31 23 23 - Fill: Bedding and backfilling for utilities.

1.03 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.
1.04 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.
1.05 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.

1.06 FIELD CONDITIONS
A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide all fixtures and equipment as scheduled on the Drawings.
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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.
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.
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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 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.
2.12 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.

2.13 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.

2.14 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.
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2.15 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.
2.16 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.

2.17 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.
2.18 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.

2.19 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.
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.
D. Excavate in accordance with Section 31 23 16.
E. Backfill in accordance with Section 31 23 23.

3.03 INSTALLATION - PIPING
A. Establish elevations of buried piping outside the building to ensure not less than 3 ft of cover.
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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.
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.
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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. Controls.
E. Metal ductwork.
F. Manufactured (flexible) ductwork.
G. Duct insulation.
H. 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. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
O. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2015.
P. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Rev. 2009).
Q. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all

revisions.
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R. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

S. 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:  14, minimum.
b. Heating Seasonal Performance Factor:  9.0, minimum.

2. Heating Performance Requirements:
a. Heating Output:  9000 Btuh.

3. Cooling Performance Requirements:



3849 / Marcus Garvey Harmony Redevelopment 23 00 00 - 3 HEATING, VENTILATING, AND AIR
CONDITIONING

a. Outdoor Unit Rated Cooling Output:  30000 Btuh.
C. Electrical Characteristics:  See Drawings for additional requirements.

1. 120/240 volts, single phase, 60 Hz.
2. 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 Electrical Characteristics: 

a. 120 volts, single phase, 60 Hz.
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.
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2.06 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.

2.07 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.

2.08 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.
2.09 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.

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.

2.10 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.
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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.

2.11 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.

2.12 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.
2.13 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.
2.14 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.

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.
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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 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.
W. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
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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. Provide required trenching and backfilling in accordance with civil drawings.
E. Construct cast-in-place concrete pads for utility equipment in accordance with Utility Company

requirements and Section 03 30 00.
F. Provide required protective bollards in accordance with Utility Company requirements.
G. Provide all required support and attachment components for complete installation.
H. Provide grounding and bonding for service entrance equipment in accordance with NFPA 70

(NEC).
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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 01 - Masonry Veneer
D. Section 06 10 00 - Rough Carpentry: Coordination of blocking for fixtures.
E. Section 07 46 46 - Fiber-Cement 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 10 00
ACCESS CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Access control system requirements.
B. Access control units and software.
C. Access control point peripherals, including readers and keypads.
D. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 08 71 00 - Door Hardware:  Electrically operated door hardware, for interface with

access control system.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 294 - Access Control System Units; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other installers to provide suitable door hardware as required for
both access control functionality and code compliance.

2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed
under other sections or by others.

3. Coordinate the work with other installers to provide power for equipment at required
locations.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with facility representative to review reader and equipment locations.
2. Conduct meeting with facility representative and other related equipment manufacturers

to discuss access control system interface requirements.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Include plan views indicating locations of system components and proposed

size, type, and routing of conduits and/or cables. Include elevations and details of proposed
equipment arrangements. Include system interconnection schematic diagrams. Include
requirements for interface with other systems.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
system component. Include ratings, configurations, standard wiring diagrams, dimensions,
finishes,  service condition requirements, and installed features.

D. 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 operation of product.

E. Operation and Maintenance Data:  Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

F. Software:  One copy of software not resident in read-only memory.
1.06 QUALITY ASSURANCE

A. Comply with the following:
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1. NFPA 70.
2. The requirements of the local authorities having jurisdiction.
3. Applicable TIA/EIA standards.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
1.08 WARRANTY

A. Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Access Control Units - Basis of Design:  DKS Door King; Series 1830.
2.02 ACCESS CONTROL SYSTEM REQUIREMENTS

A. Provide new access control system consisting of required equipment, conduit, boxes, wiring,
connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. Surge Protection:
1. Provide surge protection for readers and door strikes/locks.

C. Access Control Points:
1. Exterior Doors:

a. Function:  Operational and emergency.
b. Access:  Controlled entry, free exit.
c. Peripherals on Secure Side:

1) Reader/Keypad:  Contacless key fob reader.
d. Locking Device:  Electric strike.

1) Configuration:  Fail-secure.
D. Computers Required:

1. Workstation Computer(s):
a. Quantity:  One.
b. Location(s):  Leasing Office.
c. Peripherals required for each workstation computer:

1) Mouse and keyboard.
2) Monitor(s):  One.
3) Alarm/report printer.

E. Interface with Other Systems:
1. Provide products compatible with other systems requiring interface with access control

system.
2. Interface with electrically operated door hardware as specified in Section 08 71 00.

F. Provide products listed, classified, and labeled as suitable for the purpose intended.
1. Access Control Units and Readers:  Listed and labeled as complying with UL 294.

2.03 ACCESS CONTROL UNITS AND SOFTWARE
A. Provide access control units and software compatible with readers to be connected.
B. Unless otherwise indicated, provide software and licenses required for fully operational system.
C. Access Control Unit:

1. Basis of Design:  DKS Door King; Model 1838 .
2. Control Capability:  15 doors/ 15 readers.
3. Database:

a. Quantity of Access Codes Supported:  8000.
4. Operating Modes Supported:
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a. Proximety key fob.
5. Features:

a. Dedicated power loss alarm input.
b. Supports database and event exporting.
c. Supports database backup.

D. Computers:
1. Workstation Computers:  Unless otherwise indicated, workstation computer hardware and

associated peripherals not furnished by access control system manufacturer to be
provided by Contractor as part of work of this section, meeting access control system
equipment manufacturer's recommended requirements.

2. Servers:  Unless otherwise indicated, server hardware and associated peripherals not
furnished by access control system manufacturer to be provided by Contractor as part of
work of this section, meeting access control system equipment manufacturer's
recommended requirements.

E. Products:
1. Access Control Software:

a. Basis of Design:  DKS Door King.
2.04 ACCESS CONTROL POINT PERIPHERALS

A. Provide devices compatible with control units and software.
B. Provide devices suitable for operation under the service conditions at the installed location.
C. Readers and Keypads:

1. General Requirements:
a. Provide readers compatible with credentials to be used.
b. Proximity Readers:

1) Utilize 125 kHz RF communication with compatible credentials.
2. Proximity Reader:

a. Basis of Design:  DKS Door King; Model 1815-305.
b. Read Range:  Up to 12 inches.
c. Features:

D. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section 08 71 00.
2.05 ACCESSORIES

A. Provide components as indicated or as required for connection of access control system to
devices and other systems indicated.

B. Unless otherwise indicated, credentials to be provided by Contractor.
1. Provide credentials compatible with readers and control units/software to be used.
2. Credential Type:  Key fob.

C. Provide cables as indicated or as required for connections between system components.
1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), minimum

Category 5e, complying with Section 27 10 00.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of system components are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive system components.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

system.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install access control system in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
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C. Wiring Method:  Unless otherwise indicated, use wiring in conduit.
1. Use suitable listed cables in wet locations, including underground raceways.
2. Use suitable listed cables for vertical riser applications.
3. Conduit:  Comply with Section 26 20 00.
4. Use power transfer hinges complying with Section 08 71 00 for concealed connections to

door hardware.
5. Do not exceed manufacturer's recommended maximum cable length between

components.
D. Provide grounding and bonding in accordance with Section 26 20 00.
E. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 84 00.
F. Identify system wiring and components in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Prepare and start system in accordance with manufacturer's instructions.
B. Program system parameters according to requirements of Owner.
C. Test for proper interface with other systems.
D. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 28 20 00
VIDEO SURVEILLANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Video surveillance system requirements.
B. Video recording and viewing equipment.
C. Cameras.
D. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 27 50 10 - Telephone, Cable Television, and Network Wiring  Data cables for IP video

surveillance system network connections.
1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
C. NECA 303 - Standard for Installing Closed-Circuit Television (CCTV) Systems; 2005.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of cameras with structural members, ductwork, piping,

equipment, luminaires, diffusers, fire suppression system components, and other
potential conflicts installed under other sections or by others.

2. Coordinate the work with other installers to provide power for cameras and equipment at
required locations.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with Owner to review camera and equipment locations and camera field

of view objectives.
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

system component. Include ratings, configurations, standard wiring diagrams, dimensions,
finishes,  service condition requirements, and installed features.

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 operation of product.

D. Operation and Maintenance Data:  Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

E. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Comply with the following:

1. NFPA 70.
2. Applicable TIA/EIA standards.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions

and NECA 303.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.08 WARRANTY

A. Provide minimum Five year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Video Recording and Viewing Equipment - Basis of Design:  HD8SYSL-10T16H4 16-Channel
Hybrid recorder and Cameras.

B. Cameras - Basis of Design:  TC80TA Starlight Cameras manufactured by SuperCircuits Inc.
2.02 VIDEO SURVEILLANCE SYSTEM

A. Provide new video surveillance system consisting of all required equipment, conduit, boxes,
wiring, connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. System Description:  IP system with connection to network (IP) cameras.
1. Video Storage Capacity:  Suitable for storing video from all cameras for 7 days.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with

FCC requirements of 47 CFR 15, for Class B, consumer application.
2.03 VIDEO RECORDING AND VIEWING EQUIPMENT

A. Provide video recording and viewing equipment compatible with cameras to be connected.
B. Hybrid Digital Video Recorders (DVRs):

1. Supports connection of both network (IP) and analog cameras.
2. Supports continuous and event-based recording.
3. Hybrid Digital Video Recorder:

a. Basis of Design:  HVRH1602-0 16-Channel DVR.
b. Storage Capacity:  4 TB.
c. Network:  10/100 base T Ethernet.

C. Computers:
1. Workstation Computers:  Unless otherwise indicated, workstation computer hardware not

furnished by video surveillance system manufacturer to be provided by Contractor as part
of work of this section, meeting video surveillance system equipment manufacturer's
minimum requirements.

D. Software:
1. Unless otherwise indicated, provide all software and licenses required for fully operational

system.
E. Monitors:

1. Unless otherwise indicated, monitors to be provided by Contractor as part of work of this
section.

2.04 CAMERAS
A. Provide cameras and associated accessories suitable for operation under the service

conditions at the installed location. Provide additional components (e.g. enclosures, heaters,
blowers, etc.) as required.

B. Where not factory-installed, provide additional components (e.g. lenses, mounting accessories,
etc.) as necessary for complete installation.

C. Network (IP) Cameras:
1. Signal-to-Noise Ratio:  Not less than 50 dB.



3849 / Marcus Garvey Harmony Redevelopment 28 20 00 - 3 VIDEO SURVEILLANCE

2. Provide the following standard features:
a. Automatic electronic shutter.
b. Automatic gain control.
c. Automatic white balance.
d. Web-based interface for remote viewing and setup.
e. Password protected security access.

3. Network (IP) Fixed Dome 3-Axis IR Camera - Basis of Design:  SuperCircuits Inc; Model
TC80TA; www.supercircuits.com.
a. Maximum Video Resolution:  8MP.
b. Image Sensor Size:  1/2.8 inch.
c. Minimum Illumination/Light Sensitivity (Color):  0.01 lux.
d. IR Wavelength:  850 nm.
e. IR Array Range:  65 feet.
f. Lens:  2.8-12 mm, F1.4; horizontal field of view of 106 degrees; varifocal, P-Iris,

remote focus and zoom.
2.05 ACCESSORIES

A. Provide components as indicated or as required for connection of video surveillance system to
devices and other systems indicated.

B. Provide components as indicated or as required for system power and network connections.
C. Provide cables as indicated or as required for connections between system components.

1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), minimum
Category 5e, complying with Section 27 50 10.

D. Provide accessory racks/cabinets as indicated or as required for equipment mounting.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that mounting surfaces are ready to receive system components.
B. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

system where applicable.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install video surveillance system in accordance with NECA 1 (general workmanship) and

NECA 303.
B. Install products in accordance with manufacturer's instructions.
C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit).

1. Use suitable listed cables in wet locations, including underground raceways.
2. Use suitable listed cables for vertical riser applications.
3. Install wiring in conduit for the following:

a. Where required for rough-in.
b. Where required by authorities having jurisdiction.
c. Where exposed to damage.
d. Where installed outside the building.
e. For exposed connections from outlet boxes to cameras.

4. Conduit:  Comply with Section 26 20 00.
5. Conceal all cables unless specifically indicated to be exposed.
6. Route exposed cables parallel or perpendicular to building structural members and

surfaces.
7. Include service loop cable lengths to allow relocation of cameras within 30 ft of installed

location.
3.03 FIELD QUALITY CONTROL

A. Prepare and start system in accordance with manufacturer's instructions.
B. Adjust cameras to provide desired field of view and produce suitable images under all service

lighting conditions.
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C. Program system parameters according to requirements of Owner.
D. Test for proper interface with other systems.
E. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 28 46 00
SMOKE DETECTORS AND SIGNALING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Typical Dwelling Unit smoke detectors.
B. Carbon Monoxide Detectors.
C. 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. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. NFPA 72 - National Fire Alarm and Signaling Code; 2016.
C. UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms; 2017.
D. 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:
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
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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:  Individual Dwelling Units, new construction.
C. Comply with the following; where requirements conflict, order of precedence of requirements is

as listed:
1. The requirements of the State Fire Marshal.
2. The requirements of the local authority having jurisdiction.
3. Applicable local codes.
4. The contract documents (drawings and specifications).
5. 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. Carbon Monoxide Detectors:  UL 2034, NFPA 72 certified, single station, 120v AC/ 60hz,

monitored battery backup, electrochemical sensing chamber.
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.
PART 3  EXECUTION
3.01 APPLICATION

A. Typical 2 and 3 - 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.

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.
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C. Do not begin work until unacceptable conditions have been corrected.
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 10 00 

SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Removing existing vegetation. 
2. Clearing and grubbing. 
3. Stripping and stockpiling topsoil. 
4. Disconnecting and removing site utilities. 
5. Temporary erosion- and sedimentation-control measures. 

B. Related Sections: 

1. Division 01 Section "Temporary Facilities and Controls" for temporary utility 
services, construction and support facilities, security and protection facilities. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 
organic matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the 
Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed 
areas such as urban environments, the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow. 

D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise 
remain Owner's property, cleared materials shall become Contractor's property and 
shall be removed from Project site. 
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1.5 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. 

B. Utility Locator Service:  Call Okie (800) 522-6543 before site clearing or excavation. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-
control measures are in place. 

PART 2 - PRODUCTS – NOT USED 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to 
Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion 
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways, according to erosion- and sedimentation-control Drawings and requirements 
of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 
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3.3 EXISTING UTILITIES 

A. The Contractor shall arrange for disconnecting and sealing indicated utilities that serve 
existing structures before site clearing. 

1. Verify that utilities have been disconnected and capped before proceeding with 
site clearing. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Excavate for and remove underground utilities indicated to be removed. 

3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated. 

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 
inches below exposed subgrade. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, 
and compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches (6 inches minimum - refer to geotechnical engineering 
bore logs) in a manner to prevent intermingling with underlying subsoil or other waste 
materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, 
and other objects more than 2 inches in diameter; trash, debris, weeds, roots, 
and other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  
Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust 
and erosion by water. 

1. Limit height of topsoil stockpiles to 48 inches. 
2. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity 

indicated to be stockpiled or reused. 
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3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to 
facilitate new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
along line of existing pavement to remain before removing adjacent existing 
pavement.  Saw-cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of 
antirust coating, following coating manufacturer's written instructions.  Keep paint 
off surfaces that will remain exposed. 

3. Existing parking lot shall have full asphalt pavement removal.  Contractor shall 
maintain and utilize the existing aggregate base materials under the existing 
asphalt. 

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 
and waste materials including trash and debris, and legally dispose of them off Owner's 
property. 

END OF SECTION 
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SECTION 31 20 00 

EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for walks, pavements, turf and grasses. 
2. Subbase course for concrete walks and pavements. 

B. Related Sections: 
1. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over 

vapor retarder and beneath the slab-on-grade. 
2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping, 

stockpiling topsoil, and removal of above- and below-grade improvements and 
utilities. 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench 
before laying pipe. 

C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

D. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes 
upward capillary flow of pore water. 

E. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

F. Fill:  Soil materials used to raise existing grades. 
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G. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

H. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 

1.4 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. 

B. Utility Locator Service:  Call Okie (800) 522-6543 before site clearing or excavation. 

C. Do not commence earth moving operations until temporary erosion and sedimentation 
control measures are in place and an earth change permit is obtained. 

1.5 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  Soil Classification Groups A-1, A-2-4, A-2-5, and A-3 according to 
AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 3 
inches in any dimension, debris, waste, frozen materials, vegetation, and other 
deleterious matter. 

1. Liquid Limit: <40 (all locations and elevations) or as noted in geotechnical 
engineering report. 

2. Plasticity Index:  5< PI <15 (all locations and elevations) or as noted in 
geotechnical engineering report. 

 

C. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

D. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

E. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent 
passing a 1-inch  sieve and not more than 8 percent passing a No. 200  sieve. 

F. Sand:  ASTM C 33; fine aggregate. 



3849 / Marcus Garvey Harmony Redevelopment       31 20 00 - 3                                               EARTH MOVING       

PART 2 - PRODUCTS – NOT USED 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving 
operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials. 
 

3.2 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.   

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

a. 12 inches outside of concrete forms other than at footings. 
b. 6 inches beneath pipe in trenches 

3.3 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

3.4 EXCAVATION FOR WALKS  

A. Excavate surfaces under walks to indicated lines, cross sections, elevations, and 
subgrades. 
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3.5 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches 
higher than top of pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate 
trench bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe or conduit circumference.  Fill 
depressions with tamped sand backfill. 

3.6 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the slabs and sidewalk with a pneumatic-tired, tandem-axle 
dump truck weighing not less than 25 tons to identify soft pockets and areas of excess 
yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction 
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 

rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 
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1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
1. Testing and inspecting underground utilities. 
2. Removing concrete formwork. 
3. Removing trash and debris. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

3.10 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 3 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 
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3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 9 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 698: 
1. Under structures, building slabs, steps, sidewalks and pavements, scarify and 

recompact top 8 inches of existing subgrade and each layer of backfill or fill soil 
material at 95 percent (of maximum dry density) 

2. For utility trenches, compact each layer of initial and final backfill soil material at 
95 percent (of maximum dry density). 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1/2 inch. 
3. Walkways shall compile with ADA slope requirements. 

3.14 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

3.15 FIELD QUALITY CONTROL 

A. Special Inspections:  The Contractor shall engage a qualified special inspector to 
perform the following special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance 
with requirements. 

2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in-place density of compacted fill 

complies with requirements. 
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B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing 
agency to perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earth moving only after test results for previously completed 
work comply with requirements. 

D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least one test for every 2000 sq. ft. or less of paved area or 
building slab, but in no case fewer than three tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for 
every 100 feet or less of wall length, but no fewer than two tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test 
for every 150 feet or less of trench length, but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil materials to depth required; recompact and retest until specified compaction is 
obtained. 

3.16 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 
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3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, 
trash, and debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  
Stockpile or spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 
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SECTION 32 13 13 

CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Concrete walkways, retaining walls and pavement. 

B. Related Sections: 
1. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in 

expansion and contraction joints within concrete paving and in joints between 
concrete paving and asphalt paving or adjacent construction. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-
furnace slag. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Material Certificates:  For the following, from manufacturer: 

1. Cementitious materials. 
2. Curing compounds. 
3. Applied finish materials. 
4. Joint fillers. 

C. Field quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C 94/C 94M 
requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant 
Certification Checklist"). 

B. Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 
for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program. 

C. Concrete Testing Service:  Engage a qualified testing agency to perform material 
evaluation tests and to design concrete mixtures. 

D. ACI Publications:  Comply with ACI 301 unless otherwise indicated. 

PART 2 - PRODUCTS 

2.1 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet 
(30.5 m) or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and that will not impair subsequent 
treatments of concrete surfaces. 

2.2 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of same type, brand, 
and source throughout Project: 

1. Portland Cement:  ASTM C 150, portland cement Type I/II. 

a. Fly Ash:  ASTM C 618, Class C 

B. Normal-Weight Aggregates:  ASTM C 33, uniformly graded.  Provide aggregates from 
a single source[ with documented service-record data of at least 10 years' satisfactory 
service in similar paving applications and service conditions using similar aggregates 
and cementitious materials]. 
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1. Maximum Coarse-Aggregate Size:  1 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Exposed Aggregate:  Selected, hard, and durable; washed; free of materials with 
deleterious reactivity to cement or that cause staining; from a single source, with gap-
graded coarse aggregate as follows: 

1. Aggregate Sizes:  3/4 to 1 inch (19 to 25 mm) nominal. 

D. Water:  Potable and complying with ASTM C 94/C 94M. 

E. Air-Entraining Admixture:  ASTM C 260. 

F. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with 
other admixtures and to contain not more than 0.1 percent water-soluble chloride ions 
by mass of cementitious material. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.3 RELATED MATERIALS 

A. Joint Fillers:  ASTM D 1752, cork or self-expanding cork] in preformed strips. 

B. Slip-Resistive Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate 
containing not less than 50 percent aluminum oxide and not less than 20 percent ferric 
oxide; unaffected by freezing, moisture, and cleaning materials. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable 
of humid curing and bonding to damp surfaces; of class suitable for application 
temperature, of grade complying with requirements. 

2.4 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type 
and strength of normal-weight concrete, and as determined by either laboratory trial 
mixtures or field experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete design mixtures for the trial batch method. 
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2. When automatic machine placement is used, determine design mixtures and 
obtain laboratory test results that meet or exceed requirements. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  3,500 psi. 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.50. 
3. Slump Limit:  4 inches, plus or minus 1 inch (25 mm). 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

D. Chemical Admixtures:  Use admixtures according to manufacturer's written 
instructions. 

E. Cementitious Materials:  Limit percentage by weight of cementitious materials other 
than portland cement according to ACI 301 (ACI 301M) requirements. 

1. Fly Ash or Pozzolan:  25 percent. 
2. Ground Granulated Blast-Furnace Slag:  50 percent. 
3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 

percent, with fly ash or pozzolan not exceeding 25 percent. 

2.5 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94.  Furnish batch certificates for each batch discharged and 
used in the Work. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, 
reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type 
batch machine mixer. 

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 
minutes, but not more than 5 minutes after ingredients are in mixer, before any 
part of batch is released. 

2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds 
for each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixing time, quantity, 
and amount of water added. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements 
for dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below paving to identify soft pockets and areas of 
excess yielding. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing 
concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to 
required lines, grades, and elevations.  Install forms to allow continuous progress of 
work and so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.4 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edges true to 
line, with faces perpendicular to surface plane of concrete.  Construct transverse joints 
at right angles to centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously 
placed joints unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of paving and 
at locations where paving operations are stopped for more than one-half hour unless 
paving terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise 
indicated.  Do not continue reinforcement through sides of paving strips unless 
otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 
4. Doweled Joints:  Install dowel bars and support assemblies at joints where 

indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent 
concrete bonding to one side of joint. 
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C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete 
curbs, catch basins, manholes, inlets, structures, other fixed objects, and where 
indicated. 

1. Locate expansion joints at intervals As Shown on Drawings (maximum of 50-
feet). 

2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) 

below finished surface if joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is 

required, lace or clip joint-filler sections together. 
6. During concrete placement, protect top edge of joint filler with metal, plastic, or 

other temporary preformed cap.  Remove protective cap after concrete has been 
placed on both sides of joint. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth 
of the concrete thickness, as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a [1/4-inch radius.  Repeat 
grooving of contraction joints after applying surface finishes. 

a. Tolerance:  Ensure that grooved joints are within 3 inches either way from 
centers of dowels. 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before developing random contraction cracks. 

a. Tolerance:  Ensure that sawed joints are within 3 inches either way from 
centers of dowels. 

3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints 
where indicated.  Lubricate or coat with asphalt one-half of dowel length to 
prevent concrete bonding to one side of joint. 

E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete 
with an edging tool to a 1/4-inchradius.  Repeat tooling of edges after applying surface 
finishes. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast-in. 
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B. Remove snow, ice, or frost from subbase surface before placing concrete.  Do not 
place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  
Do not place concrete around manholes or other structures until they are at required 
finish elevation and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing 
concrete. 

E. Do not add water to concrete during delivery or at Project site.  Do not add water to 
fresh concrete after testing. 

F. Deposit and spread concrete in a continuous operation between transverse joints.  Do 
not push or drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with 
an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or 
side forms.  Use only square-faced shovels for hand spreading and 
consolidation.  Consolidate with care to prevent dislocating reinforcement, 
dowels and joint devices. 

H. Screed paving surface with a straightedge and strike off. 

I. Commence initial floating using bull floats or darbies to impart an open-textured and 
uniform surface plane before excess moisture or bleed water appears on the surface.  
Do not further disturb concrete surfaces before beginning finishing operations or 
spreading surface treatments. 

J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures.  Comply with 
ACI 306.1 and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 
deg C), uniformly heat water and aggregates before mixing to obtain a concrete 
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 
deg F (27 deg C) at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators unless otherwise specified and approved in design 
mixtures. 

K. Hot-Weather Placement:  Comply with ACI 301 (ACI 301M) and as follows when hot-
weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
(32 deg C) at time of placement.  Chilled mixing water or chopped ice may be 
used to control temperature, provided water equivalent of ice is calculated in total 
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amount of mixing water.  Using liquid nitrogen to cool concrete is Contractor's 
option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  
Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.6 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) 
before and during finishing operations.  Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete but before 
float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

E. Curing Methods:  Cure concrete by a combination of these: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover, placed in widest practicable width, with sides and ends lapped at 
least 12 inches and sealed by waterproof tape or adhesive.  Immediately repair 
any holes or tears occurring during installation or curing period using cover 
material and waterproof tape. 
 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas that have 
been subjected to heavy rainfall within three hours after initial application.  
Maintain continuity of coating, and repair damage during curing period. 

3.7 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 
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1. Elevation:  3/4 inch. 
2. Thickness:  Plus 3/8 inch minus 1/4 inch. 
3. Surface:  Gap below 10-foot long, unleveled straightedge not to exceed 1/2 inch. 
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 

inch per 12 inches of tie bar. 
5. Lateral Alignment and Spacing of Dowels:  1 inch. 
6. Vertical Alignment of Dowels:  1/4 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 

inch per 12 inches of dowel. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
10. Joint Width:  Plus 1/8 inch, no minus. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a qualified testing agency to perform tests and 
inspections. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according 
to ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 50 cu. yd. or 
fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture.  
Perform additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below and when it is 80 deg F and above, and one 
test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one 
set of three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven 
days and two specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength 
from two specimens obtained from same composite sample and tested at 
28 days. 

C. Strength of each concrete mixture will be satisfactory if average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 
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D. Test results shall be reported in writing to Engineer, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive strengths, 
or other requirements have not been met, as directed by Architect. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 

3.9 REPAIRS AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that 
does not comply with requirements in this Section.  Remove work in complete sections 
from joint to joint unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude 
of cracks or defective areas.  Fill drilled core holes in satisfactory paving areas with 
portland cement concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days 
after placement.  When construction traffic is permitted, maintain paving as clean as 
possible by removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  
Sweep paving not more than two days before date scheduled for Substantial 
Completion inspections. 

END OF SECTION 
 



3849 / Marcus Garvey Harmony Redevelopment      32 13 73 - 1           CONCRETE PAVING JOINT SEALANTS    

SECTION 32 13 73 

CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 
2. Hot-applied joint sealants. 

B. Related Sections: 
 

1. Division 32 Section "Concrete Paving" for constructing joints in concrete 
pavement. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant 
manufacturers, for testing indicated below, Samples of materials that will contact or 
affect joint sealants. 

1. Use manufacturer's standard test method to determine whether priming and 
other specific joint-preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

2. Schedule sufficient time for testing and analyzing results to prevent delaying the 
Work. 

3. For materials failing tests, obtain joint-sealant manufacturer's written instructions 
for corrective measures including use of specially formulated primers. 

4. Testing will not be required if joint-sealant manufacturers submit joint-preparation 
data that are based on previous testing, not older than 24 months, of sealant 
products for compatibility with and adhesion to joint substrates and other 
materials matching those submitted. 

1.4 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 
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B. Pavement-Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 

C. Product Certificates:  For each type of joint sealant and accessory, from manufacturer. 

D. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant 
manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility with and adhesion to joint sealants. 

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 

B. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Compatibility:  Provide joint sealants, backing materials, and other related materials 
that are compatible with one another and with joint substrates under conditions of 
service and application, as demonstrated by joint-sealant manufacturer based on 
testing and field experience. 

B. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations. 
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2.2 COLD-APPLIED JOINT SEALANTS 

A. Single-Component, Nonsag, Silicone Joint Sealant for Concrete:  ASTM D 5893, 
Type NS. 

1. Products:  Subject to compliance with requirements: 

a. Crafco Inc., an ERGON company; RoadSaver Silicone. 
b. Dow Corning Corporation; 888. 
c. Or approved equal. 

2.3 HOT-APPLIED JOINT SEALANTS 

A. Hot-Applied, Single-Component Joint Sealant for Concrete:  ASTM D 3406. 

1. Products:  Subject to compliance with requirements: 

a. Crafco Inc., an ERGON company; Superseal 444/777. 
b. Or approved equal. 

2.4 JOINT-SEALANT BACKER MATERIALS 

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for 
applications indicated by joint-sealant manufacturer based on field experience and 
laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, 
of diameter and density required to control sealant depth and prevent bottom-side 
adhesion of sealant. 

2.5 PRIMERS 

A. Primers:  Product recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing 
by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint-sealant manufacturer's written 
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions 
indicated. 

C. Install joint-sealant backings of kind indicated to support joint sealants during 
application and at position required to produce cross-sectional shapes and depths of 
installed sealants relative to joint widths that allow optimum sealant movement 
capability. 

1. Do not leave gaps between ends of joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 
3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install joint sealants using proven techniques that comply with the following and at the 
same time backings are installed: 

1. Place joint sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and 
before skinning or curing begins, tool sealants according to the following requirements 
to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and 
to ensure contact and adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written 
instructions unless otherwise indicated. 
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3.4 CLEANING 

A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work 
progresses, by methods and with cleaning materials approved in writing by 
manufacturers of joint sealants and of products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants, during and after curing period, from contact with contaminating 
substances and from damage resulting from construction operations or other causes 
so sealants are without deterioration or damage at time of Substantial Completion.  If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged 
or deteriorated joint sealants immediately and replace with joint sealant so installations 
in repaired areas are indistinguishable from the original work. 

END OF SECTION 
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Posts, rails, and frames.
B. Wire fabric.
C. Concrete.
D. Manual gates with related hardware.
E. Accessories.

1.02 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 C94/C94M - Standard Specification for Ready-Mixed Concrete; 2016a.
D. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2014a.
E. ASTM F668 - Standard Specification for Polyvinyl Chloride (PVC) and Other Organic

Polymer-Coated Steel Chain-Link Fence Fabric; 2011.
F. CLFMI CLF-SFR0111 - Security Fencing Recommendations; 2014.
G. FS RR-F-191/1D - Fencing, Wire and Post Metal (Chain-Link Fence Fabric); 1990.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.
C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,

hardware anchorage, and schedule of components.
D. Manufacturer's Installation Instructions: Indicate installtion requirements and post foundation

anchor bolt templates.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Chain Link Fences and Gates:
1. Master-Halco, Inc:  www.masterhalco.com/#sle.
2. Merchants Metals:  www.merchantsmetals.com/#sle.
3. Or approved equal.

2.02 COMPONENTS
A. Line Posts:  2.38 inch diameter.
B. Corner and Terminal Posts:  2.38 inch diameter.
C. Gate Posts:  2.38 inch diameter.
D. Top and Brace Rail:  1.66 inch diameter, plain end, sleeve coupled.
E. Gate Frame:  1.66 inch diameter for welded fabrication.
F. Fabric:  2 inch diamond mesh interwoven wire, 11 gauge, 0.1205 inch thick, top selvage

knuckle end closed, bottom selvage twisted tight.
G. Tie Wire:  Aluminum alloy steel wire.
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2.03 MATERIALS
A. Posts, Rails, and Frames: Formed from hot-dipped galvanized steel sheet, ASTM

A653/A653M, HSLAS, Grade 50, with G90 (Z275) zinc coating.
B. Line Posts:  Type I round in accordance with FS RR-F-191/1D.
C. Terminal, Corner, Rail, Brace, and Gate Posts:  Type I round in accordance with FS

RR-F-191/1D.
D. Wire Fabric:  ASTM F668 polymer-coated steel chain link fabric.
E. Ready-mixed, complying with ASTM C94/C94M; normal Portland cement; 2,500 psi strength at

28 days, 3 inch slump; 1/2 inch nominal size aggregate.
2.04 MANUAL GATES AND RELATED HARDWARE

A. Hardware for Single Swinging Gates:  180 degree hinges, 2 for gates up to 60 inches high, 3
for taller gates; fork latch with gravity drop and padlock hasp.

B. Hardware for Double Swinging Gates:  180 degree hinges, 2 for gates up to 60 inches high, 3
for taller gates; drop bolt on inactive leaf engaging socket stop set in concrete, active leaf
latched to inactive leaf preventing raising of drop bolt, padlock hasp.

2.05 ACCESSORIES
A. Caps:  Cast steel galvanized; sized to post diameter, set screw retainer.
B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel.

2.06 FINISHES
A. Components and Fabric:  Vinyl coated over coating of 1.8 ounces per square foot galvanizing.
B. Hardware:  Hot-dip galvanized to weight required by ASTM A153/A153M.
C. Accessories:  Same finish as framing.
D. Color(s):  To be selected by Owner from manufacturer's standard range.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.
B. Place fabric on outside of posts and rails.
C. Set intermediate, terminal, and gate posts plumb, in concrete footings with top of footing flush

with finish grade.  Slope top of concrete for water runoff.
D. Provide top rail through line post tops and splice with 6 inch long rail sleeves.
E. Do not stretch fabric until concrete foundation has cured 28 days.
F. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.
G. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum

15 inches on centers.
H. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.
I. Install bottom tension wire stretched taut between terminal posts.
J. Install hardware and gate with fabric to match fence.

END OF SECTION
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SECTION 32 92 23 

SODDING  

PART 1 -  GENERAL 

1.1 SECTION INCLUDES 

A. Fertilizing. 

B. Sod shall be installed in all areas as defined on the Plans. 

C. Maintenance. 

1.2 RELATED SECTIONS 

A. None 

1.3 REFERENCES 

A. ASPA (American Sod Producers Association) - Guideline Specifications to Sodding. 

B. OSANA (Official Seed Analysts of North America) 

1.4 SUBMITTALS 

A. Maintenance Data: Include maintenance instructions, cutting method and maximum 
grass height, types, application frequency, and recommended coverage of fertilizer. 

1.5 DEFINITIONS 

A. Weeds: Includes Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush 
Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, 
Nutgrass, Poison Oak, Bermuda Grass Blackberry, Tansy Ragwort, Bermuda Grass, 
Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild 
Garlic, Perennial Sorrel, and Brome Grass. 

1.6 QUALITY ASSURANCE 

A. Sod: 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. 

B. Sod Producer: Company specializing in sod production and harvesting with minimum 
five-(5) years experience, and certified by the State of Oklahoma. 

1.7 REGULATORY REQUIREMENTS 
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A. Comply with regulatory agencies for fertilizer and herbicide composition. 

B. Provide certificate of compliance from authority having jurisdiction indicating approval 
of fertilizer mixture and herbicide mixture. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sod on pallets.  Protect exposed roots from dehydration. 

B. Do not deliver more sod than can be laid within 24 hours or sod will be rejected. 

1.9 COORDINATION 

A. Coordinate with the following construction tasks: 

1. Site Grading:  Site grades shall be uniform in appearance with no low areas and 
positive drainage away from the building.  On-site topsoil placement and finish 
grading shall be approved prior to placement of sod.  Grades along the pavement 
or curb line shall be recessed 1” below the edge. 

2. Temporary Irrigation System:  Coordinate how the sod shall be watered and 
established prior to installation of sod. 

1.10 JOB CONDITIONS 

A. Work within seasonal limitations of the grass specie. 

B. Remove deleterious substance or waste from the area prior to proceeding. 

C. When detrimental conditions are encountered, notify the Owner’s Representative. 

1.11 MAINTENANCE SERVICE 

A. Maintain sodded areas immediately after placement until Final Acceptance of the 
project.  The lawn shall be well established and exhibit a vigorous growing condition, 
free of weeds and uneven/unlevel areas.  Sodded areas that has settled or shifted, 
shall be repaired to original grade. 

PART 2 -  PRODUCT 

2.1 MATERIALS 

A. Sod: ASPA Certified grade; a cultivated grass sod; Bermuda grass (Cynodon  dactylon 
‘U3’) with a strong fibrous root system, free of stones, burned or bare spots; containing 
no more than 10 weeds per 1,000 square feet.  ‘U3 Bermuda grass sod designated for 
detention pond areas as shown on landscape plan. 

B. Stockpiled Topsoil: Refer to Site Grading Package and SECTION 32 91 19 

C. Fertilizer:  Recommended for grass, with 50 percent of the elements derived from 
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organic sources; controlled-release, granular or pellet form, uniform in composition, 
slow releasing, delivered in fully labeled sealed packages, and shall conform to 
applicable state or federal regulations, and a composition of the following: nitrogen 10 
percent, phosphoric acid 20 percent, and soluble potash 10 percent.  

D. Water: Water shall be obtained on site at the expense of the Contractor. 

E. Postemergent Herbicide: As manufactured by LESCO or GORDON’S or an approved 
equal.  All pesticides application will be reported to OKDE-ENV Pest Management 
Coordinator prior to application and within 72 hours of completion of application.  All 
pesticide usage will be documented. 

F. Sod Stakes: Sod stakes shall consist of cedar shake shingles, split lengthwise into 
narrow strips. 

2.2 HARVESTING SOD 

A. Machine cut sod and load on pallets in accordance with ASPA Guidelines. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Examine installation areas.  Report unsatisfactory conditions in writing to the Owner’s 
Representative.  Do not proceed until unsatisfactory conditions have been corrected. 

B. Verify that prepared topsoil is ready to receive the work of this section. 

C. Starting installation constitutes acceptance of condition or satisfactory for installation of 
sod by Contractor, who shall correct damage and defects or unsatisfactory work at no 
additional cost. 

3.2 FERTILIZER AND AMENDMENTS 

A. Apply fertilizer (10-20-10) at a rate of 2.5 lbs. per 1,000 square feet.  Apply 
amendments as determined by the soils test. 

B. Apply after hand raking smooth of topsoil and prior to installation of sod. 

C. Apply fertilizer and amendments no more than 48 hours before laying sod. 

D. Mix thoroughly into upper 2-inches of imported topsoil. 

E. Lightly water to aid the dissipation of fertilizer and amendments. 

3.3 LAYING SOD 

A. Hand rake all areas to be sodded, removing stones and debris larger than 1" in 
diameter. 
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B. Moisten prepared surface immediately prior to laying sod. 

C. Lay sod immediately (within 24 hours of harvesting) after delivery to site to prevent 
deterioration.  Sod will be rejected if not installed within this time period.  Sodded areas 
not hand raked shall be rejected. 

D. Place sod parallel with the adjacent street and building. 

E. Lay sod tight with no open joints visible, and no overlapping; stagger end joints 12-
inches minimum.  Do not stretch or overlap sod pieces. 

F. Lay smooth. Align with adjoining grass areas. 

G. Place top elevation of sod 1/2-inch below adjoining paving and curbs. 

H. Water sodded areas immediately after installation.  Saturate sod to 4-inches of soil.  
Water by hand or by the irrigation system daily to prevent the root system from drying.  
Sod shall be kept moist.  Dry sod will be rejected and replanted according to this 
specification. 

I. Once conditions are favorable, roll sodded areas to ensure a good bond between sod 
and soil and to remove minor depressions and irregularities.  Roll sodded areas with a 
roller not exceeding 250 lbs.  Do not roll sodded areas when soil conditions are dry. 

J. Stake sodding in place on slopes exceeding 3:1, minimum two stakes per roll of sod. 
Install stakes flush with soil level of sod.  

3.4 MAINTENANCE 

A. Provide (1) year maintenance, beginning on date of Final Acceptance.  This shall 
include: 

1. Semi –weekly mowing (every other week) of sodded areas only (using a 
“mulching” type blade/mower). 

2. Supplemental hand watering of all sodded areas to maintain optimum 
establishment of sodded areas. 

3. Trash/debris removal of all areas before each mowing.  

B. Neatly trim edges and hand clip where necessary. 

C. Water to prevent grass and soil from drying out. 

D. Roll surface and topdress with imported topsoil to remove irregularities and settling. 

E. Control growth of weeds.  Notify the Owner’s Representative prior to herbicide 
application.  Apply herbicides in accordance with manufacturer’s instructions.  Remedy 
damage resulting from improper use of herbicides. 

F. Immediately sod areas that show deterioration or bare spots. 

G. Protect sodded areas with warning signs during maintenance period. 

3.5 ACCEPTANCE OF SODDED AREAS 
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A. When sodding is substantially completed, including maintenance, the Owner’s 
Representative shall, upon request, make an inspection to determine acceptability. 

B. Sodded lawns will be acceptable, provided requirements, including maintenance, have 
been complied with, and healthy, uniform, close stand of specified grass is established, 
free of weeds, bare spots, open joints and surface irregularities. 

C. Where inspected work does not comply with requirements, replace defected work, and 
continue specified maintenance until inspected by the Owner’s Representative and 
found to be acceptable. 

D. Once the installation/work is accepted as complete, the Contractor will maintain the 
seeded areas through the one year maintenance period and final acceptance of 
sodded areas. 

END OF SECTION 
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SECTION 33 05 00 

COMMON WORK RESULTS FOR UTILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping joining materials. 
2. Sleeves. 
3. Identification devices. 
4. Grout. 
5. Piping system common requirements. 
6. Equipment installation common requirements. 

1.3 DEFINITIONS 

A. Exposed Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. 

B. Concealed Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

C. CPVC:  Chlorinated polyvinyl chloride plastic. 

D. PE:  Polyethylene plastic. 

E. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Dielectric fittings. 
2. Identification devices. 



 

3849 / Marcus Garvey Harmony Redevelopment         33 05 00 - 2            COMMON WORKS  RESULTS 
FOR UTILITIES 

3. Sanitary sewer package pump system. 

1.5 QUALITY ASSURANCE 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing 
angles of identification devices. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of 
dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.7 COORDINATION 

A. Coordinate installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components as they are constructed. 

PART 2 - PRODUCTS 

2.1 PIPING JOINING MATERIALS 

A. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 

B. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

C. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.2 TRANSITION FITTINGS 

A. Transition Fittings, General:  Same size as, and with pressure rating at least equal to 
and with ends compatible with, piping to be joined. 

B. Transition Couplings NPS 1-1/2 (DN 40) and Smaller: 

1. Underground Piping:  Manufactured piping coupling or specified piping system 
fitting. 
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2. Aboveground Piping:  Specified piping system fitting. 

C. AWWA Transition Couplings NPS 2 (DN 50) and Larger: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc.; DMD Div. 
c. Ford Meter Box Company, Inc. (The); Pipe Products Div. 
d. Or approved equal 

3. Description:  AWWA C219, metal sleeve-type coupling for underground pressure 
piping. 

2.3 SLEEVES 

A. Molded PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

B. PVC Pipe Sleeves:  ASTM D 1785, Schedule 40. 

C. Molded PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface 
with nailing flange for attaching to wooden forms. 

2.4 IDENTIFICATION DEVICES 

A. General:  Products specified are for applications referenced in other Division 33 
Sections.  If more than single type is specified for listed applications, selection is 
Installer's option. 

B. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved 
or stamped. 

1. Data:  Manufacturer, product name, model number, serial number, capacity, 
operating and power characteristics, labels of tested compliances, and essential 
data. 

2. Location:  Accessible and visible. 

C. Stencils:  Standard stencils prepared with letter sizes complying with recommendations 
in ASME A13.1.  Minimum letter height is 1-1/4 inches (30 mm) for ducts, and 3/4 inch 
(20 mm) for access door signs and similar operational instructions. 

1. Material:  Fiberboard. 
2. Stencil Paint:  Exterior, oil-based, alkyd-gloss black enamel, unless otherwise 

indicated.  Paint may be in pressurized spray-can form. 
3. Identification Paint:  Exterior, oil-based, alkyd enamel in colors according to 

ASME A13.1, unless otherwise indicated. 
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D. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on 
type.  Include color-coding according to ASME A13.1, unless otherwise indicated. 

E. Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm):  Full-band pipe 
markers, extending 360 degrees around pipe at each location. 

F. Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger:  Either full-band or 
strip-type pipe markers, at least three times letter height and of length required for 
label. 

G. Lettering:  Manufacturer's standard preprinted captions as selected by Architect. 

H. Lettering:  Use piping system terms indicated and abbreviate only as necessary for 
each application length. 

1. Arrows:  Either integrally with piping system service lettering to accommodate 
both directions of flow, or as separate unit on each pipe marker to indicate 
direction of flow. 

I. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive 
vinyl tape, at least 3 mils (0.08 mm) thick. 

1. Width:  1-1/2 inches (40 mm) on pipes with OD, including insulation, less than 6 
inches (150 mm); 2-1/2 inches (65 mm) for larger pipes. 

2. Color:  Comply with ASME A13.1, unless otherwise indicated. 

3. Size:  2-1/2 by 4 inches (65 by 100 mm) for control devices, dampers, and 
valves; 4-1/2 by 6 inches (115 by 150 mm) for equipment. 

J. Lettering and Graphics:  Coordinate names, abbreviations, and other designations 
used in piped utility identification with corresponding designations indicated.  Use 
numbers, letters, and terms indicated for proper identification, operation, and 
maintenance of piped utility systems and equipment. 

1. Multiple Systems:  Identify individual system number and service if multiple 
systems of same name are indicated. 

2.5 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement 
grout. 

1. Characteristics:  Post hardening, volume adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.1 PIPED UTILITY DEMOLITION 

A. Disconnect, demolish, and remove piped utility systems, equipment, and components 
indicated to be removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and 
cap or plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Drain piping.  Fill abandoned piping with 
flowable fill, and cap or plug piping with same or compatible piping material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove 
equipment. 

4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 
remove equipment and deliver to Owner. 

B. If pipe, insulation, or equipment to remain is damaged in appearance or is 
unserviceable, remove damaged or unserviceable portions and replace with new 
products of equal capacity and quality. 

3.2 PIPING INSTALLATION 

A. Install piping according to the following requirements and Division 33 Sections 
specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 
piping as indicated unless deviations to layout are approved on the Coordination 
Drawings. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

D. Install piping at indicated slopes. 

E. Install piping free of sags and bends. 

F. Install fittings for changes in direction and branch connections. 

G. Select system components with pressure rating equal to or greater than system 
operating pressure. 

H. Sleeves are not required for core-drilled holes. 

I. Permanent sleeves are not required for holes formed by removable PE sleeves. 
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J. Verify final equipment locations for roughing-in. 

K. Refer to equipment specifications in other Sections for roughing-in requirements. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 33 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Plastic Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 

socket fittings according to ASTM D 2672.  Join other-than-schedule-number 
PVC pipe and socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 

E. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

F. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

G. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean 
cloth or paper towels.  Join according to ASTM D 2657. 

1. Plain-End PE Pipe and Fittings:  Use butt fusion. 
2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion. 

H. Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 

3.4 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and 
at final connection to each piece of equipment. 
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2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves 
and at final connection to each piece of equipment. 

3. Install dielectric fittings at connections of dissimilar metal pipes. 

3.5 EQUIPMENT INSTALLATION 

A. Install equipment level and plumb, unless otherwise indicated. 

B. Install equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference 
with other installations.  Extend grease fittings to an accessible location. 

C. Install equipment to allow right of way to piping systems installed at required slope. 

3.6 IDENTIFICATION 

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal 
direction of flow. 

1. Stenciled Markers:  According to ASME A13.1. 
2. Plastic markers, with application systems.  Install on insulation segment if 

required for hot noninsulated piping. 
3. Locate pipe markers on exposed piping according to the following: 

a. Near each valve and control device. 
b. Near each branch, excluding short takeoffs for equipment and terminal 

units.  Mark each pipe at branch if flow pattern is not obvious. 
c. Near locations where pipes pass through walls or floors or enter 

inaccessible enclosures. 
d. At manholes and similar access points that permit view of concealed 

piping. 
e. Near major equipment items and other points of origination and 

termination. 

3.7 GROUTING 

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 
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G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hot-mix asphalt paving.
	2. Hot-mix asphalt patching.
	3. Pavement-marking paint.
	4. Subgrade modification.

	B. Related Sections include the following:
	1. Division 31 2000 Section "Earthwork".


	1.3 QUALITY ASSURANCE
	A. STATE OF OKLAHOMA, DEPARTMENT OF TRANSPORTATION, UStandard Specifications for Construction and MaterialsU, Current standards, as amended to date.

	1.4 SYSTEM DESCRIPTION
	A. Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements of standard specifications.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include technical data and tested physical and performance properties.
	B. Job-Mix Designs:  Certification of approval of each job mix proposed for the Work.
	C. Job-Mix Designs:  For each job mix proposed for the Work.
	D. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  Indicate, with international graphics symbol, spaces dedicated to people with disabilities.
	E. Qualification Data:  For manufacturer.
	F. Pavement Markings product information.
	G. In place material testing procedures.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer.
	1. Manufacturer shall be a paving-mix manufacturer registered with and approved by authorities having jurisdiction in which Project is located.

	B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated, as documented according to ASTM E 548.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp or if the following conditions are not met:
	1. Prime and Tack Coats:  Minimum surface temperature of 31T40 deg F31T.
	2. Asphalt Base Course:  Minimum surface temperature of 31T40 deg F31T and rising at time of placement.
	3. Asphalt Surface Course:  Minimum surface temperature of 31T60 deg F31T at time of placement.

	B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 31T40 deg F31T for oil-based materials, 31T50 deg F31T for water-based materials, and not exceeding 31T95 deg F31T.


	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse and Fine Aggregate:  shall be in accordance with the requirements of ODOT Standards for Construction, as amended to date, for hot-mixed asphalt.

	2.2 ASPHALT MATERIALS
	A. Prime Coat:  ASTM D 2027, medium-curing cutback asphalt, MC-30 or MC-70.
	B. Tack Coat:  AASHTO M 140, emulsified asphalt slow setting, diluted in water, of suitable grade and consistency for application – ASHTO MP1.
	C. Water:  Potable.

	2.3 STABILIZED SUBGRADE MATERIAL
	A. Fly Ash: Shall meet the requirements of ASTM C 618, Class “C” and be mixed at a rate of 10 to 14%.
	B. Cement Kiln Dust (CKD): Fine grained, solid, highly alkaline material removed from cement kiln exhaust.  CKD shall be mixed at a rate of 10 to 14%.

	2.4 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Joint Sealant:  ASTM D 3405 or AASHTO M 301, hot-applied, single-component, polymer-modified bituminous sealant.
	C. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready mixed, complying with FS TT-P-1952, with drying time of less than 45 minutes.
	1. Colors:  White, Yellow, Red and Blue.


	2.5 MIXES
	A. Hot-Mix – Hot Lay Asphalt:
	1. Oklahoma Department of Transportation (ODOT) Type “A” Asphalt Concrete:
	Sieve Size (inch)  Passing (%)
	1-1/2”   100
	1   90-100
	3/4  -
	1/2  70-90
	3/8    -
	No. 4  40-65
	No. 10  25-45
	No. 40  10-26
	No. 200  -
	Asphalt Cement
	% of mix mass 3.8 – 6.5

	2. Oklahoma Department of Transportation (ODOT) Type “B” Asphalt Concrete:
	Sieve Size (inch)  Passing (%)
	1-1/2”   -
	1   -
	3/4  100
	1/2  90-100
	3/8    70-90
	No. 4  45-70
	No. 10  25-50
	No. 40  12-30
	No. 200  7-20
	Asphalt Cement
	% of mix mass 4.7 – 7.5




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads.
	B. Proof-roll subbase using a loaded, tandem-axle dump truck weighing at least 25 tons to locate areas that are unstable or that require further compaction.
	C. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 31T1 inch31T in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 31T3 inches31T thick.

	B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 31T1/4 inch31T.
	1. Clean cracks and joints in existing hot-mix asphalt pavement.
	2. Use emulsified-asphalt slurry to seal cracks and joints less than 31T1/4 inch31T wide.  Fill flush with surface of existing pavement and remove excess.
	3. Use hot-applied joint sealant to seal cracks and joints more than 31T1/4 inch31T wide.  Fill flush with surface of existing pavement and remove excess.


	3.3 SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
	B. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 31T0.15 to 0.50 gal./sq. yd.31T.  Apply enough material to penetrate and seal but not flood surface.  Allow prime coat to cure for 72 hours minimum.
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt.  Use enough sand to prevent pickup under traffic.  Remove loose sand by sweeping before pavement is placed and after volatile...
	2. Protect primed substrate from damage until ready to receive paving.

	C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 31T0.05 to 0.15 gal./sq. yd.31T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.


	3.4 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at minimum temperature of 31T250 deg F31T.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes, unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 31T10 feet31T wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.5 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 31T6 inches31T.
	3. Offset transverse joints, in successive courses, a minimum of 31T24 inches31T.
	4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix Asphalt Pavements."
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.6 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 31T185 deg F31T.

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Average Density:  96 percent of reference laboratory density according to AASHTO T 245, but not less than 94 percent nor greater than 100 percent.
	2. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.7 INSTALLATION TOLERANCES
	A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 31T1/2 inch31T.
	2. Surface Course:  Plus 31T1/4 inch31T, no minus.

	B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 31T10-foot31T straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  31T1/4 inch31T.
	2. Surface Course:  31T1/8 inch31T.
	3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum allowable variance from template is 31T1/4 inch31T.


	3.8 PAVEMENT MARKING
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.
	B. Allow paving to age for at least 15 days before starting pavement marking.
	C. Sweep and clean surface to eliminate loose material and dust.
	D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 31T15 mils31T.

	3.9 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded at one-quarter to one-third points.  Securely install dowels into pavement and through wheel stop.  Recess head of dowel beneath top of wheel stop.

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency to perform field tests and inspections and to prepare test reports.
	1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies with or deviates from specified requirements.

	B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to CBDPW specifications.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.11 DISPOSAL
	A. Except for material indicated to be recycled, excessive asphalt shall be removed from Project site and legally dispose of them.
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	31 10 00 Site Clear
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Removing existing vegetation.
	2. Clearing and grubbing.
	3. Stripping and stockpiling topsoil.
	4. Disconnecting and removing site utilities.
	5. Temporary erosion- and sedimentation-control measures.

	B. Related Sections:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities.


	1.3 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.

	B. Utility Locator Service:  Call Okie (800) 522-6543 before site clearing or excavation.
	C. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.


	PART 2 -  PRODUCTS – NOT USED
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 EXISTING UTILITIES
	A. The Contractor shall arrange for disconnecting and sealing indicated utilities that serve existing structures before site clearing.
	1. Verify that utilities have been disconnected and capped before proceeding with site clearing.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Excavate for and remove underground utilities indicated to be removed.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Grind down stumps and remove roots, obstructions, and debris to a depth of 32T18 inches32T below exposed subgrade.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 32T8 inches32T, and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth of 32T6 inches32T42T (6 inches minimum - 42Trefer to geotechnical engineering bore logs42T) 42Tin a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 32T2 inches32T in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Limit height of topsoil stockpiles to 4832T inches32T.
	2. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled or reused.


	3.6 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions.  Keep paint off surfaces that will remain exposed.
	3. Existing parking lot shall have full asphalt pavement removal.  Contractor shall maintain and utilize the existing aggregate base materials under the existing asphalt.


	3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	31 20 00 Earth Move
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Preparing subgrades for walks, pavements, turf and grasses.
	2. Subbase course for concrete walks and pavements.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping, stockpiling topsoil, and removal of above- and below-grade improvements and utilities.


	1.3 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	D. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	E. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	F. Fill:  Soil materials used to raise existing grades.
	G. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	H. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.

	B. Utility Locator Service:  Call Okie (800) 522-6543 before site clearing or excavation.
	C. Do not commence earth moving operations until temporary erosion and sedimentation control measures are in place and an earth change permit is obtained.

	1.5 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 32T3 inches 32Tin any dimension, debris, waste, frozen materials, vegetation,...
	1. Liquid Limit: <40 (all locations and elevations) Uor as noted in geotechnical engineering report.
	2. Plasticity Index:  5< PI <15 (all locations and elevations) Uor as noted in geotechnical engineering report.

	C. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 32T1-1/2-inch32T sieve and not more than 12 percent passing a 32TN...
	D. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 32T1-1/2-inch32T sieve and not more than 8 percent passing a 32TNo. 200...
	E. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 32T1-inch32T  sieve and not more than 8 percent passing a 32TNo. 2003...
	F. Sand:  ASTM C 33; fine aggregate.


	PART 2 -  PRODUCTS – NOT USED
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.

	3.2 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	a. 32T12 inches32T outside of concrete forms other than at footings.
	b. 32T6 inches32T beneath pipe in trenches



	3.3 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 32T1 inch32T.  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.


	3.4 EXCAVATION FOR WALKS
	A. Excavate surfaces under walks to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 32T12 inches32T higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  32T12 inches32T each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 32T6 inches32T in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 32T6 inches32T or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill.


	3.6 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the slabs and sidewalk with a pneumatic-tired, tandem-axle dump truck weighing not less than 232T5 tons 32Tto identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.7 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.8 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Testing and inspecting underground utilities.
	2. Removing concrete formwork.
	3. Removing trash and debris.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.9 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Place and compact final backfill of satisfactory soil to final subgrade elevation.

	3.10 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 3 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.


	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 932T inches32T in loose depth for material compacted by heavy compaction equipment, and not more than 32T4 inches 32Tin loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, building slabs, steps, sidewalks and pavements, scarify and recompact top 832T inches32T of existing subgrade and each layer of backfill or fill soil material at 95 percent (of maximum dry density)
	2. For utility trenches, compact each layer of initial and final backfill soil material at 95 percent (of maximum dry density).


	3.13 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 32T1 inch32T.
	2. Walks:  Plus or minus 32T1/2 inch32T.
	3. Walkways shall compile with ADA slope requirements.


	3.14 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

	3.15 FIELD QUALITY CONTROL
	A. Special Inspections:  The Contractor shall engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least one test for every 32T2000 sq. ft.32T or less of paved area or building slab, but in no case fewer than three tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 32T100 feet32T or less of wall length, but no fewer than two tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for every 32T150 feet32T or less of trench length, but no fewer than two tests.

	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.16 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.




	32 13 13 Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete walkways, retaining walls and pavement.

	B. Related Sections:
	1. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within concrete paving and in joints between concrete paving and asphalt paving or adjacent construction.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Curing compounds.
	3. Applied finish materials.
	4. Joint fillers.

	C. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	B. Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	C. Concrete Testing Service:  Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.
	D. ACI Publications:  Comply with 31TACI 30131T unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 31T100 feet31T41T (30.5 m)41T or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.2 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement:  ASTM C 150, portland cement Type I/II.
	a. Fly Ash:  ASTM C 618, Class C


	B. Normal-Weight Aggregates:  ASTM C 33, uniformly graded.  Provide aggregates from a single source[ with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using similar agg...
	1. Maximum Coarse-Aggregate Size:  31T1 inch31T nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Exposed Aggregate:  Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	1. Aggregate Sizes:  31T3/4 to 1 inch31T41T (19 to 25 mm)41T nominal.

	D. Water:  Potable and complying with ASTM C 94/C 94M.
	E. Air-Entraining Admixture:  ASTM C 260.
	F. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.3 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1752, cork or self-expanding cork] in preformed strips.
	B. Slip-Resistive Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric...
	C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements.

	2.4 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to 31TACI 30131T41T (ACI 301M)41T, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that meet or exceed requirements.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  31T3,500 psi31T41T.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.50.
	3. Slump Limit:  431T inches31T, plus or minus 31T1 inch31T41T (25 mm)41T.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	E. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to 31TACI 30131T41T (ACI 301M)41T requirements.
	1. Fly Ash or Pozzolan:  25 percent.
	2. Ground Granulated Blast-Furnace Slag:  50 percent.
	3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly ash or pozzolan not exceeding 25 percent.


	2.5 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 31T85 and 90 deg F31T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 31T90 deg F31T, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 31T1 cu. yd.31T or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 31T1 cu. yd.31T, increase mixing time by 15 seconds for each additional 31T1 cu. yd.31T.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below paving to identify soft pockets and areas of excess yielding.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals As Shown on Drawings (maximum of 50-feet).
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 31T1/2 inch31T41T (13 mm)41T or more than 31T1 inch31T41T (25 mm)41T below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a [31T1/4-inch31T radius.  Repeat grooving of contraction joints after applying surface finishes.
	a. Tolerance:  Ensure that grooved joints are within 31T3 inches31T either way from centers of dowels.

	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 31T1/8-inch31T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before dev...
	a. Tolerance:  Ensure that sawed joints are within 31T3 inches 31Teither way from centers of dowels.

	3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 31T1/4-inch31Tradius.  Repeat tooling of edges after applying surface finishes.

	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with 31TACI 30131T requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to 31TACI 30131T by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 31T40 deg F31T41T (4.4 deg C)41T, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 31T50 deg F31T41T (10 deg C)41T and not mo...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	K. Hot-Weather Placement:  Comply with 31TACI 30131T41T (ACI 301M)41T and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 31T90 deg F31T41T (32 deg C)41T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in t...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.6 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 31T0.2 lb/sq. ft. x h31T41T (1 kg/sq. m x h)41T before and during finishing operations.  Apply according to manu...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by a combination of these:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 31T12-inch 31Tlap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 31T12 inches31T and sealed by waterproof tape or adhesive.  Immediately repair any hole...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall within three hours after initial application.  Maintain co...


	3.7 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  31T3/4 inch.
	2. Thickness:  Plus 31T3/8 inch31T minus 31T1/4 inch.
	3. Surface:  Gap below 31T10-foot31T long, unleveled straightedge not to exceed 31T1/2 inch31T.
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  31T1/2 inch per 12 inches31T of tie bar.
	5. Lateral Alignment and Spacing of Dowels:  31T1 inch31T.
	6. Vertical Alignment of Dowels:  31T1/4 inch31T.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  31T1/4 inch per 12 inches31T of dowel.
	8. Joint Spacing:  31T3 inches31T.
	9. Contraction Joint Depth:  Plus 31T1/4 inch31T, no minus.
	10. Joint Width:  Plus 31T1/8 inch31T, no minus.


	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Contractor will engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 531T0 cu. yd.31T or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 31T40 deg F31T and below and when it is 31T80 deg F31T and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.9 REPAIRS AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	32 13 73 Concrete Joint
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Hot-applied joint sealants.

	B. Related Sections:
	1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, Samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test method to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.4 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Pavement-Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.

	C. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	D. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility with and adhesion to joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 31T40 deg F31T41T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations.

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Single-Component, Nonsag, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type NS.
	1. Products:  Subject to compliance with requirements:
	a. Crafco Inc., an ERGON company; RoadSaver Silicone.
	b. Dow Corning Corporation; 888.
	c. Or approved equal.



	2.3 HOT-APPLIED JOINT SEALANTS
	A. Hot-Applied, Single-Component Joint Sealant for Concrete:  ASTM D 3406.
	1. Products:  Subject to compliance with requirements:
	a. Crafco Inc., an ERGON company; Superseal 444/777.
	b. Or approved equal.



	2.4 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.

	2.5 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant backings of kind indicated to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	1. Do not leave gaps between ends of joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...



	32 31 13 BSD-Chain Link Fences and Gates
	32 92 23 Sod
	PART 1 -  GENERAL
	1. Site Grading:  Site grades shall be uniform in appearance with no low areas and positive drainage away from the building.  On-site topsoil placement and finish grading shall be approved prior to placement of sod.  Grades along the pavement or curb ...
	2. Temporary Irrigation System:  Coordinate how the sod shall be watered and established prior to installation of sod.

	PART 2 -  PRODUCT
	PART 3 -  EXECUTION

	33 05 00 Utilities
	SECTION 33 05 00
	COMMON WORK RESULTS FOR UTILITIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Piping joining materials.
	2. Sleeves.
	3. Identification devices.
	4. Grout.
	5. Piping system common requirements.
	6. Equipment installation common requirements.


	1.3 DEFINITIONS
	A. Exposed Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.
	B. Concealed Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	C. CPVC:  Chlorinated polyvinyl chloride plastic.
	D. PE:  Polyethylene plastic.
	E. PVC:  Polyvinyl chloride plastic.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Dielectric fittings.
	2. Identification devices.
	3. Sanitary sewer package pump system.


	1.5 QUALITY ASSURANCE
	A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification devices.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 PIPING JOINING MATERIALS
	A. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	B. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping:  ASTM D 2235.
	2. CPVC Piping:  ASTM F 493.
	3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	4. PVC to ABS Piping Transition:  ASTM D 3138.

	C. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.2 TRANSITION FITTINGS
	A. Transition Fittings, General:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings 32TNPS 1-1/232T42T (DN 40)42T and Smaller:
	1. Underground Piping:  Manufactured piping coupling or specified piping system fitting.
	2. Aboveground Piping:  Specified piping system fitting.

	C. AWWA Transition Couplings 32TNPS 232T42T (DN 50)42T and Larger:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cascade Waterworks Mfg. Co.
	b. Dresser, Inc.; DMD Div.
	c. Ford Meter Box Company, Inc. (The); Pipe Products Div.
	d. Or approved equal

	3. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.


	2.3 SLEEVES
	A. Molded PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms.
	B. PVC Pipe Sleeves:  ASTM D 1785, Schedule 40.
	C. Molded PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.

	2.4 IDENTIFICATION DEVICES
	A. General:  Products specified are for applications referenced in other Division 33 Sections.  If more than single type is specified for listed applications, selection is Installer's option.
	B. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved or stamped.
	1. Data:  Manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested compliances, and essential data.
	2. Location:  Accessible and visible.

	C. Stencils:  Standard stencils prepared with letter sizes complying with recommendations in ASME A13.1.  Minimum letter height is 32T1-1/4 inches32T42T (30 mm)42T for ducts, and 32T3/4 inch32T42T (20 mm)42T for access door signs and similar operation...
	1. Material:  Fiberboard.
	2. Stencil Paint:  Exterior, oil-based, alkyd-gloss black enamel, unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint:  Exterior, oil-based, alkyd enamel in colors according to ASME A13.1, unless otherwise indicated.

	D. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on type.  Include color-coding according to ASME A13.1, unless otherwise indicated.
	E. Pipes with OD, Including Insulation, Less Than 32T6 Inches32T42T (150 mm)42T:  Full-band pipe markers, extending 360 degrees around pipe at each location.
	F. Pipes with OD, Including Insulation, 32T6 Inches32T42T (150 mm)42T and Larger:  Either full-band or strip-type pipe markers, at least three times letter height and of length required for label.
	G. Lettering:  Manufacturer's standard preprinted captions as selected by Architect.
	H. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each application length.
	1. Arrows:  Either integrally with piping system service lettering to accommodate both directions of flow, or as separate unit on each pipe marker to indicate direction of flow.

	I. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl tape, at least 32T3 mils32T42T (0.08 mm)42T thick.
	1. Width:  32T1-1/2 inches32T42T (40 mm)42T on pipes with OD, including insulation, less than 32T6 inches32T42T (150 mm)42T; 32T2-1/2 inches32T42T (65 mm)42T for larger pipes.
	2. Color:  Comply with ASME A13.1, unless otherwise indicated.
	3. Size:  32T2-1/2 by 4 inches32T42T (65 by 100 mm)42T for control devices, dampers, and valves; 32T4-1/2 by 6 inches32T42T (115 by 150 mm)42T for equipment.

	J. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in piped utility identification with corresponding designations indicated.  Use numbers, letters, and terms indicated for proper identification, operation, and ma...
	1. Multiple Systems:  Identify individual system number and service if multiple systems of same name are indicated.


	2.5 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post hardening, volume adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  32T5000-psi32T42T (34.5-MPa)42T, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPED UTILITY DEMOLITION
	A. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping.  Fill abandoned piping with flowable fill, and cap or plug piping with same or compatible piping material.
	3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.
	5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment and deliver to Owner.

	B. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PIPING INSTALLATION
	A. Install piping according to the following requirements and Division 33 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Select system components with pressure rating equal to or greater than system operating pressure.
	H. Sleeves are not required for core-drilled holes.
	I. Permanent sleeves are not required for holes formed by removable PE sleeves.
	J. Verify final equipment locations for roughing-in.
	K. Refer to equipment specifications in other Sections for roughing-in requirements.

	3.3 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 33 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Plastic Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 appendixes.
	3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
	4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	5. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 Appendix.

	E. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	F. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.
	G. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End PE Pipe and Fittings:  Use butt fusion.
	2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion.

	H. Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.4 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 32TNPS 232T42T (DN 50)42T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 32TNPS 2-1/232T42T (DN 65)42T and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Install dielectric fittings at connections of dissimilar metal pipes.


	3.5 EQUIPMENT INSTALLATION
	A. Install equipment level and plumb, unless otherwise indicated.
	B. Install equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference with other installations.  Extend grease fittings to an accessible location.
	C. Install equipment to allow right of way to piping systems installed at required slope.

	3.6 IDENTIFICATION
	A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal direction of flow.
	1. Stenciled Markers:  According to ASME A13.1.
	2. Plastic markers, with application systems.  Install on insulation segment if required for hot noninsulated piping.
	3. Locate pipe markers on exposed piping according to the following:
	a. Near each valve and control device.
	b. Near each branch, excluding short takeoffs for equipment and terminal units.  Mark each pipe at branch if flow pattern is not obvious.
	c. Near locations where pipes pass through walls or floors or enter inaccessible enclosures.
	d. At manholes and similar access points that permit view of concealed piping.
	e. Near major equipment items and other points of origination and termination.



	3.7 GROUTING
	A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.
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