
 

Issue Date:  04/ 1/ 2025  
 
 

Bids Due:  April 30, 2025 before 12 noon 
    Loveland City School District, Board of Education 

757 South Lebanon Road 
Loveland, Ohio   45140 

 
 
 

Project Manual Specifications 
 
 

New Storage Buildings  
at the Loveland High School 
for the Loveland City School District 
 
Project Location: 
Loveland High School 
1 Tiger Trail 
Loveland, Ohio   45140 
 

Owner: 
Loveland City School District, Board of Education 
757 South Lebanon Road 
Loveland, Ohio   45140 
 
 
 
 
 
 
 

Prepared By: 
 
 
 
 
 

       
VSWC Architects          
414 Reading Road    
Mason, Ohio   45040     
(513) 398-4931 



VSWC Architects             1 of 2 

PROJECT MANUAL CONTENTS 
     
   No. of  
   Pages 
DIVISION 00 – BIDDING REQUIRMENTS & CONTRACT FORMS 
Section Title 
00 2000 Instructions to Bidders  13 
00 6000 Project Forms  1 
 Bid Guaranty and Contract Bond  4 
 Contractor’s Personal Property Tax Affidavit  1 
 AIA Document A101 – 2017, Standard Form of  8 
     Agreement Between Owner and Contractor (Sample Copy) 
 AIA Document A201 – 2017, General Conditions of the  38 
     Contract for Construction (Sample Copy) 
 AIA Document G702 – 1992, Application and Certificate  1 
     for Payment (Sample Copy) 
 AIA Document G703 – 1992, Continuation Sheet (Sample Copy)  1 
 AIA Document G704 – 2000, Certificate of Substantial Completion  1 
     (Sample Copy) 
 AIA Document G706 – 1994, Contractor’s Affidavit of Payment  1 
     of Debts and Claims (Sample Copy) 
 AIA Document G706A – 1994, Contractor’s Affidavit of Release  1 
     of Liens (Sample Copy) 
 AIA Document G707 – 1994, Consent of Surety to Final Payment 1 
     (Sample Copy) 
 
DIVISION 01 - GENERAL REQUIREMENTS 
01 1000 General Requirements  19 
  
DIVISION 03 - CONCRETE 
03 3000 Cast-in-Place Concrete  10 
 
DIVISION 04 - MASONRY 
04 2000             Unit Masonry                                                                                                8 
 
DIVISION 06 – WOOD, PLASTICS & COMPOSITES 
06 1000 Carpentry  3 
06 1100 Wood Framed Structure  6 
06 1753 Shop Fabricated Wood Trusses  5 
   
DIVISION 07 – THERMAL AND MOISTURE PROTECTION 
07 3100 Shingles  5 
07 4660 Fiber Cement Siding  3 
07 6200 Sheet Metal Flashing And Trim  5 
07 9200 Joint Sealants  5 
 
DIVISION 08 – OPENINGS 
08 3113 Hollow Metal Doors and Frames  4 
08 3613 Sectional Doors  3 
08 7100 Door Hardware  7 
 
DIVISION 09 – FINISHES 
09 9100 Painting  4 
 
DIVISION 10 – SPECIALTIES 
10 4400 Fire Protection Specialties  1 
 
DIVISION 13 – SPECIAL CONSTRUCTION 
13 3613 Prefabricated Steel Structures  3 
 
 



VSWC Architects             2 of 2 

DIVISION 26 – ELECTRICAL 
26 0500 General Electrical Requirements  7 
 
DIVISION 31 – EARTHWORK 
31 2000 Earth Moving  7 
 
DIVISION 32 – EXTERIOR IMPROVEMENTS 
32 1216 Asphalt Pavement  2 
32 1313 Concrete Paving  3 
32 9200 Turf & Grasses  5 
 
 



VSWC Architects                      00 2000-1 

SECTION 00 2000 
 

INSTRUCTIONS TO BIDDERS 
 
 
 
PART 1  GENERAL 
 
 
1.01 NOTICE TO BIDDERS 

Sealed bids will be received by the Board of Education of the Loveland City School District until 
12:00 noon on Wednesday, April 30, 2025 for the New Storage Buildings at the Loveland High 
School located at 1 Tiger Trail, Loveland, Ohio 45140.  Sealed bids shall be delivered to Mr. Rich 
Bryant, Business Manager, located at the Loveland City School District Board Office, 757 South 
Lebanon Road, Loveland, Ohio 45140.  The bids will be publicly opened and read. 

 
Sealed bids will be received for the General Construction Contract. The probable contract cost for 
the base bid construction contract is $ 500,000.  Bids shall include all labor, materials, equipment, 
special tools, and services required to complete the work in accordance with the contract 
documents. 

 
Plans and specifications for the Project may be obtained from VSWC Architects, 414 Reading 
Road, Mason, Ohio 45040; phone (513) 398-4931; email jim@vswc.com. 

 
Each proposal shall contain the name of every person interested therein.  Each proposal shall meet 
the regulations of Section 153.54 of the Ohio Revised Code. All bids must be accompanied by a Bid 
Guaranty in the form of either a Bid Guaranty and Contract Bond for the full amount of the bid 
(including add alternates) or a certified check, cashier’s check, or an irrevocable letter of credit in an 
amount equal to 10% of the bid amount (including add alternates), in accordance with the 
Instructions to Bidders. 

 
No bids may be withdrawn within thirty (30) days after the bid opening.  The Loveland City School 
District Board of Education reserves the right to waive irregularities in bids, to reject any or all bids, 
and to conduct such review as necessary to determine the responsibility of any bidder submitting a 
bid for the Project. 

 
The advertisement to bid is also posted on the Loveland City School District website at www. 
https://www.lovelandschools.org 

 
By order of the Loveland City School District, Board of Education 
 
 

 
John Espy 
Treasurer 
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1.02 OBTAINING DOCUMENTS 
A. Drawings and Specifications may be purchased by Prime Contractors and Sub-Contractors from 

Key Blue Prints, Inc., Cincinnati Office, 411 Elliott Avenue, Cincinnati, Ohio 45215; phone (513) 
821-2111; website www.keycompanies.com.  No refund for purchased Drawings and Specifications 
will be made.  The responsibility of purchasing the exact drawings and specifications needed to 
prepare a bid shall rest with the purchaser.  Partial sets are available if requested. 

 
B. Digital version of the Drawings and Specifications may be obtained from VSWC Architects, 414 

Reading Road, Mason, Ohio 45040; phone (513) 398-4931; email brad@vswc.com. 
 

C. Drawings and Specifications may be reviewed at the offices of area plan rooms. 
 

D. Each Bidder is cautioned to become fully acquainted with all Contract Documents and the project 
site so as to fully understand and consider the entire scope of the work. 
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1.03 BID PROPOSAL FORM 
 
DATE:       , 2025 
 
TO:   Loveland City School District 
   Board of Education 
   757 South Lebanon Road 
   Loveland, Ohio   45140 

 
 

FROM:                                                                                                    
     (Name of Bidder) 
 
                          
 
                                                                                                     
     (Official Address of Bidder) 

                                                                                  
Having carefully read and examined the Contract Documents for the: NEW STORAGE BUILDINGS AT 
THE LOVELAND HIGH SCHOOL FOR THE LOVELAND CITY SCHOOL DISTRICT and having inspected 
the premises and all the conditions affecting the work, the undersigned proposes to furnish all materials, 
equipment, and perform all of the labor necessary to complete such item or items as are enumerated below, 
all to be in full accordance with the documents named above. 
 
The undersigned further agrees that if any, or all, of said bids be accepted they will enter into a contract 
within thirty (30) days for faithful performance of labor and furnishing of materials, and will furnish a good 
and sufficient bond in an amount equal to 100 per cent of the contract price for the performance of such 
contract as required by law. 
  
The undersigned further agrees to hold his bid in effect for thirty (30) calendar days. 
 
 ADDENDA #    DATE RECEIVED:       
 ADDENDA #    DATE RECEIVED:       

ADDENDA #    DATE RECEIVED:       
 
Note: All deduct prices should be indicated in parenthesis and preceded by a "-" symbol.  Amounts are 
assumed to be positive (additive) unless indicated otherwise. Alternates shall be listed on the bid proposal 
as the difference in cost between the cost of the base bid and the alternate. 
 
 
 
BASE BID - GENERAL CONSTRUCTION CONTRACT: 
 
LABOR AND MATERIALS in the sum of     BASE BID $           
 
Sum in words: $                        
 
 
ALTERNATE A1 - GENERAL CONSTRUCTION CONTRACT: 
(Additional 16’-0” (2) bays in the Athletic Storage Building) 
 
LABOR AND MATERIALS in the sum of     ALTERNATE BID $        
 
Sum in words: $                        
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In submitting this Bid, we, the undersigned, hereby understand that Owner reserves unrestricted privilege of 
rejecting any or all bids, or parts of bids, and to waive any informalities in bidding. 
 
A Bid Guaranty Bond is enclosed. 
 
FIRM NAME:                    
 
BY:                       
      (Signature) 
                        
     (Print Name) 
 
TITLE:                      
 
DATE:                      
 
State whether a Corporation (  )  Partnership (  )  Sole Proprietorship (  )   LLC   (  ) 
 
If a Corporation: 
Corporation is organized in                                                           (State Location) 
 
Corporation is authorized to do business in Ohio.    Yes            No                    
 
Telephone No.:          Fax No.:        
  
Contact Person:                   
 
Email Address:                   
 
Website Address:                 
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1.04 SUBSTITUTION SHEET 
 
Refer to Substitutions and Standards, Paragraph 1.18 of the Instructions to Bidders regarding the use of 
materials or methods other than “Standards”.  All bids must be based on the standards specified. 
 
The bidder is to list here any substitutions for which consideration is desired, showing the addition or 
reduction in price to be made for each if the substitution is accepted or stating “No Change in Price” if none 
is proposed. 
                                                                                                                                                                 
BRAND OR MAKE      PROPOSED 
SPECIFIED        SUBSTITUTIONS    ADD   DEDUCT 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
 
FIRM NAME:             
  
 
BY:                

(Signature) 
 
 
TITLE:               
 
DATE:              
 
 
 
 



VSWC Architects                      00 2000-6 

1.05 LIST OF SUBCONTRACTORS AND SUPPLIERS 
 
If the Bidder intends to sub-contract any significant part of the work included in his Contract, the Bidder 
MUST list the firm name and address of each Subcontractor that is proposed for each of the various 
portions of the Work.  This list shall be submitted to the Owner within three (3) business days of the 
Owner’s receipt of the bids or such longer time as may be permitted in writing by the Owner. 
 
After approval by the Owner, Architect, and Owner’s Representative of the list of proposed Subcontractors, 
suppliers, and manufacturers submitted by the successful Bidder, the list shall not be changed unless 
written approval of the change is authorized by the Owner, Architect, and Owner’s Representative. 
 
TYPE OF WORK NAME         ADDRESS 
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
                           
 
 
FIRM NAME:               
  
 
BY:                  

(Signature) 
 
 
TITLE:                 
 
DATE:                 
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1.06 SUBMISSION OF BIDS 
A. Bids shall be submitted IN DUPLICATE on Bid Proposal Forms furnished.  Contractors may make 

copies of the forms bound in the project manual. 
 
B. The Bid Proposal Form furnished with these documents SHALL BE COMPLETED IN FULL; in 

writing in ink (or typewritten) and signed in ink.  All blank spaces shall be filled in, in ink or 
typewritten, in words and figures, and in figures only where no space is provided for words, and 
signed by the Bidder.  The wording on the Bid Form shall be used without change, alteration, or 
addition.  Any change in the wording or omission of specified accompanying documents may cause 
the bid to be rejected.  If both numbers and words are requested for any bid item, the amount in 
words shall prevail if there is an inconsistency between the numbers and words written. 

 
C. Bidders shall note receipt of Addenda on the Bid Form.  If the Bidder fails to acknowledge receipt of 

each Addendum, the Bid shall be deemed non-responsive, unless the Bid amount reflects receipt of 
the Addendum or the Addendum involves only a matter of form and does not affect the price, 
quantity or quality of the Work to be performed. 

 
D. The Bid Proposal Form shall be submitted in sealed envelopes addressed to: 

   LOVELAND CITY SCHOOL DISTRICT    
   BOARD OF EDUCATION 
   757 South Lebanon Road 

Loveland, Ohio 45140 
 

and shall be marked: 
BID FOR:  New Storage Buildings at the Loveland High School 

 
E. Bids are due at the location, time and date listed in the Notice to Bidders and will be publicly 

opened. 
 
F. List of Sub-Contractors and Suppliers shall be requested of apparent low bidder and shall be 

submitted within 72 hours of bid opening. 
 
1.07 PROJECT BIDDING 

A. Lump Sum Bids from Prime Contractors shall be submitted for the appropriate items as listed on 
the Bid Proposal Form. 

 
B. Bidder may withdraw bid, in person only, at any time prior to the scheduled time for closing the 

receipt of bids.  Withdrawals after the scheduled time for closing the receipt of bids will not be 
permitted for a period of thirty (30) days. 

 
C. Bid may require the Bidder to submit alternate prices and unit prices.  It is essential for a complete 

bid that the Bidder submit alternate prices and unit prices when such are listed in the Bid Proposal 
Form. 

 
D. Bidders shall use complete sets of Bid Documents in preparing bids.  Neither the Owner or the 

Architect assumes any responsibility for errors or misinterpretations resulting form the use of 
incomplete sets of Bid Documents. 

 
E. The Owner and the Architect, in making the Bid Documents available to contractors, 

subcontractors, and material suppliers, do so only for the purpose of obtaining bids on the work and 
do not grant license for any other use. 

 
1.08 BONDS AND GUARANTEES 

A. Bid Guaranty:  Bidder shall furnish a Bid Guaranty, as prescribed in Sections 153.54, 153.57, and 
153.571 of the Ohio Revised Code, in the form of either:  (1) a bond for the full amount of the bid 
in the form of the Bid Guaranty and Contract Bond included in the Bid Documents; or (2) a 
certified check, cashier's check, or irrevocable letter of credit in an amount equal to 10% of the 
bid.  Bid amount shall be the total of all sums bid, including all add alternatives, but excluding all 
deduct alternatives.  The cost of the bond shall be included in the contractor’s bid. 
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B. Contract Bond:  The successful Bidder who, as a Bid Guaranty, submits a certified check, 
cashier's check, or irrevocable letter of credit in an amount equal to 10% of the bid, shall furnish a 
Contract Bond in the form Contract Bond included in the Bid Documents in an amount equal to 
100% of the Contract Sum. 

 
C. The bond must be issued by a surety company ("Surety") authorized by the Ohio Department of 

Insurance to transact business in the State of Ohio and acceptable to the Owner.  The bond must 
be issued by a Surety capable of demonstrating a record of competent underwriting, efficient 
management, adequate reserves, and sound investments.  These criteria will be deemed to be 
met if the Surety currently has an A.M. Best Company Policyholders Rating of "A-" or better and 
has or exceeds the Best Financial Size Category of Class VI.  Other sureties may be acceptable 
to the Owner, in its sole discretion.   

 
D. All bonds shall be signed by an authorized agent of an acceptable Surety and by the Bidder. 
 
E. Bonds shall be supported by credentials showing the Power of Attorney of the agent, a certificate 

showing the legal right of the Surety to do business in the State of Ohio, and a financial statement 
of the Surety. 

 
F. The Bid Guaranty, as applicable, shall be in the name of or payable to the order of the Owner. 
 
G. The name and address of the Surety and the name and address of the Surety's Agent should be 

typed or printed on each bond. 
 
H. Checks will be returned to bidders upon execution of a contract with the successful bidder or 

rejection of bids. 
 
1.09 PERSONAL PROPERTY TAX STATEMENT 

A. In accordance with the requirements of Ohio Revised Code Section 5519.042, before the 
Contract between the Owner and the selected bidder can be entered into, the bidder shall submit 
an affidavit stating that it was not charged at the time the bid was submitted with any delinquent 
personal property taxes on the general tax list of personal property in Hamilton, Clermont or 
Warren County or that it was charged with delinquent personal property taxes on such tax list.  If 
the bidder was charged with such delinquent taxes, the affidavit must set forth the amount due 
plus unpaid penalties and interest thereon.  If the affidavit indicates that the bidder was charged 
with any such taxes, a copy of the affidavit will be sent to the County Treasurer. 

 
B. Refer to Section 00 6200 for the Delinquent Property Tax Statement form. 

 
1.10 EQUAL EMPLOYMENT OPPORTUNITY / NON-DISCRIMINATION 

A. Minority, female, and disadvantaged businesses will be afforded full opportunity to submit bids, 
and bidders will not be discriminated against on the grounds of race, color, religion, sex, age, 
handicap, ancestry, or national origin in the consideration of an award. 

 
1.11 PROJECT ALTERNATES 

A. State the additional cost to construct the additional 16’-0” of length, (2) bays, to the Athletic Storage 
Building. See the construction drawings for additional details.  

 
1.12 UNIT PRICES 

A. There are no Unit Prices being requested for this bid. 
 
1.13 SALES TAX EXEMPTION 

A. The Owner is a political subdivision of the State of Ohio and is exempt from taxation under the Ohio 
Sales Tax and Use Tax Laws.  Building materials that the successful Prime Contactor purchases 
for incorporation into the Project, will be exempt from state sales and use taxes if the successful 
Prime Contractor provides a properly completed sales tax exemption certificate to the vendors or 
suppliers when the materials are acquired.  The Owner will execute properly completed certificates 
on request. 
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B. A State of Ohio, Department of Taxation, Construction Contract Exemption Certificate is included in 
the Project Manual. 

 
1.14 WAGE SCALE 

A. Prevailing Wage Rates do NOT apply to this contract.  All Contractors to include in their bid over-
time, weekend, premium, holiday, and/or night-shift pay required to complete the project according 
to the project schedule. 

 
1.15 EXAMINATION OF DOCUMENTS 

A. Each Bidder shall examine all Contract Documents, including the Plans and Specifications for all 
other divisions of the work as well as his own, noting particularly all requirements which will affect 
his work in any way.  Failure of a Bidder to fully acquaint himself with the amount and nature of 
work required to complete his division of the work in conformity with all requirements for the project 
as a whole will not be considered subsequently as a basis for extra compensation. 

 
B. Should any requirements in the Plans and/or Specifications for the project, as a whole, appear to a 

Bidder to be in disagreement with those for the part of the work on which he proposed to bid, a 
request for clarification, in writing, should be addressed to the Project Architect as soon a 
discovered prior to the date set for opening bids.  The Project Architect will reply to all such 
inquiries.  Verbal interpretations will not be honored.  In case of a discrepancy in the Plans and 
Specifications, an Addendum will be issued to clarify the matter.  The Project Architect will forward 
copy of same to all individuals holding Plans and Specifications.  If, in examining the Contract 
Documents, the Bidder discovers an apparent violation of the Ohio Building Code or other 
applicable statute or regulation, he shall report such apparent violation to the Project Architect 
promptly.  However, this provision shall not be construed as imposing responsibility on the 
Contractor to insure conformity of the Plans and Specifications to the Ohio Building Code and other 
applicable regulation. 

 
C. The intent of the Contract Documents is to include all items necessary for the proper execution and 

completion of the Work by the Contractor.  The Contract Documents are complementary, and what 
is required by one shall be as binding as if required by all; performance by the Contractor shall be 
required only to the extent consistent with the Contract Documents and reasonably inferable from 
them as being necessary to produce the indicated results.  

 
D. If conflicting standards of material or product quality are discovered within the Contract Documents, 

the Bidder shall include in their bid the most stringent or highest standard of quality.  If a difference 
between the drawings and specifications is discovered, the strictest requirements shall take 
precedence. 

 
E. Organization of the Specifications into divisions, sections and articles, and arrangement of the 

Drawings shall not control the Contractor in dividing the Work among Subcontractors or in 
establishing the extent of Work to be performed by any trade.  Each Contractor is responsible for 
the entire set of Contract Documents for establishing the scope of Work. 

 
F. All Bidders shall be familiar with the existing conditions in the material and labor markets, as well as 

the conditions related to the Work, and the fact that a bid is submitted will be construed by the 
Owner as an agreement by the bidder to carry out the improvements in full conformance with the 
Specifications and other Contract Documents, notwithstanding the existing conditions. 

 
G. Each Bidder shall be responsible for coordinating its Work with the Work of other bid packages that 

require integration of the Bidder's Work. 
 
H. Failure of a Bidder to attend the pre-bid meeting, which failure to attend results in the Bidder not 

fully being familiar with the existing conditions and Project Requirements, shall not be considered a 
basis for additional compensation to the successful Bidder for the Work. 

 
1.16 ADDENDA TO DRAWINGS AND SPECIFICATIONS 

A. The Owner reserves the right to issue Addenda changing, altering, or supplementing Contract 
Documents prior to the time set for receiving bids.  The Architect will issue the Addenda to clarify 
bidders’ questions, to change, alter, or supplement the Contract Documents. 
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B. Any explanation, interpretation, correction or modification of the Bid Documents will be issued in 

writing in the form of an Addendum, which shall be the only means considered binding.  
Explanations or interpretations made by any other means shall NOT be legally binding.  All 
Addenda shall become a part of the Contract Documents as if originally bound herein. 

 
C. Bidders must submit questions to the Architect in sufficient time in advance of the bid opening to 

allow the Architect to respond.  All Addenda will be issued, except as hereinafter provided, and 
mailed or otherwise issued to persons who have obtained Contract Documents for the Project, at 
least seventy-two (72) hours prior to the published time for the opening of bids, excluding 
Saturdays, Sundays and legal holidays.  If any Addendum is issued within such seventy-two (72) 
hour period, then the time for opening of bids shall be extended one (1) week with no further 
advertising of bids required. 

 
D. Copies of each Addendum will be sent only to the Contractors to whom Contract Documents 

have been issued.  Receipt of Addenda shall be indicated by Bidders in the space provided on 
the Bid Proposal Form.  Bidders are responsible for acquiring issued Addenda in time to 
incorporate them into their bid. 

 
E. If a Bidder fails to indicate receipt of all Addenda issued by the Architect on its Bid Form, the bid 

of such Bidder will be deemed to be responsive only if: 
1. The bid received clearly indicates that the Bidder received the Addendum, such as where the 

Addendum added another item to be bid upon and the Bidder submitted a bid on that item; or 
2. The Addendum involves only a matter of form or is one that has either no effect or merely a 

trivial or negligible effect on price, quantity, quality, or delivery of the item bid upon. 
 
1.17 EXAMINATION OF SITE 

A. Each bidder is requested to visit each site and to inform himself of all conditions.  Failure to visit the 
site will in no way relieve the successful bidder from necessity of furnishing all material and labor 
necessary to complete work in accordance with plans and specifications. 

 1. A pre-bid site meeting has been scheduled and prospective contractors are invited to attend. 
2. The existing school is unavailable for site visits by prospective contractors during normal school 

hours.  Contractors shall not disrupt or interfere with the school’s activities.  Additional site visits 
may be coordinated with the Business Manager. 

 
1.18 SUBSTITUTIONS AND STANDARDS 

A. Those articles, devices, materials, forms of construction fixtures, etc., named in the Specifications 
to denote the kind and quality required, whether or not the words “or equal” are used, shall be 
known as “Standards” and all Proposals shall be based on same. 

 
B. Bidders desiring consideration for the use of material, equipment, etc., not named in the 

Specifications may submit a Proposal for the substitution using the “Substitution Sheet” attached to 
the Proposal form, and listing, for each proposed change:  (1) the “Standard” specified; (2) the 
substitution; and (3) the change in bid price (or “no change”).  Complete Specifications and 
description of any proposed substitution being considered for acceptance shall be furnished to the 
Project Architect promptly upon request. 

 
C. Any substitution accepted will be incorporated in the Contract.  No substitution shall be allowed 

after the award of the Contract.  
 
D. A substitution shall not affect determination of the lowest bid. 
 
E. Other than voluntary suggested substitutions listed on the substitution sheet at the time of bidding, 

substitutions will only be considered when a Product becomes unavailable through no fault of the 
Contractor. 

 
1.19. OWNER’S RESERVATIONS 

A. The Owner reserves the unrestricted privilege to reject any, part of any, or all of the bids received 
and to waive any informalities in the bidding. 
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B. The Owner reserves the right to accept Alternates in any order or combination and to determine 
which bid is the lowest responsible bid on the basis of the base bid and the Alternates accepted. 

 
C. No bid nor any obligation hereunder to be assumed by the Owner, shall be considered as accepted 

until such time as the Owner, or Owner’s representative, may deposit in the U.S. Mail, or hand to 
the Bidder, personally, written notice addressed to Bidder at the address given on the bid, or 
acceptance of bid. 

 
D. By submitting its bid, the Bidder agrees that the Owner’s determination of whether a defect or 

irregularity affects the amount of the bid in any material respect or otherwise gives the Bidder a 
competitive advantage will be final and conclusive; and the Bidder will pay the Owner’s attorneys 
and consultants’ fees related to any challenge to the bid procedure or process, brought directly or 
indirectly by the Bidder and/or any of its affiliates, which is unsuccessful. 

 
1.20 AWARD OF CONTRACT 

A. All bids shall remain open for acceptance for sixty (60) days following the day of the bid opening, 
but the Owner may, in its sole discretion, release any bid and return the Bid Guaranty prior to that 
date.  The Bid Guaranty shall be subject to forfeiture, as provided in the Ohio Revised Code, if a 
bid is withdrawn during the period the bids are being held. 

 
B. The Owner reserves the right to reject any, part of any, or all bids and to waive any informalities 

and irregularities.  The Bidder expressly acknowledges this right of the Owner to reject any or all 
bids, or to reject any incomplete or irregular bid.  The Owner will award a single contract for each 
of the Construction Contracts listed on the Bid Proposal Form or one or more combined contracts 
for combinations of the Construction Contracts. Bidders must furnish all information requested on 
or accompanying the Bid Proposal Form.  Failure to do so may result in disqualification of the bid. 

 
C. Determination of Lowest Responsible Bid.  Subject to the right of the Owner to reject any or all 

bids, the Owner will Award the Contract for the Work to the Bidder submitting the lowest 
responsible bid, taking into consideration accepted alternates.  The Owner, in its sole discretion, 
will determine whether a bid or bidder is responsible.  In evaluating Bids, the Owner shall 
consider the qualifications of the bidders, whether or not the bids comply with the prescribed 
requirements, and alternatives and unit prices, if requested, in the Bid Proposal Form.  The 
Owner may also consider the qualifications and experience of suppliers and distributors.  The 
Owner may conduct such investigations as are deemed necessary to establish the responsibility, 
qualifications and financial ability of the Bidders, proposed distributors and other persons and 
organizations to do the work in accordance with the Contract Documents to the Owner's 
satisfaction within the prescribed time.  The Owner reserves the right to reject the bid of any 
Bidder that does not pass any such evaluation to the Owner’s satisfaction.  The factors to be 
considered by the Owner in making its determination as to whether a Bidder is a responsible 
bidder include the following as the Owner, in its discretion, deems appropriate; the Owner may 
give such weight to each factor as it deems appropriate:  

 
1. The Bidder’s work history.  The Bidder should have a record of consistent customer 

satisfaction and of consistent completion of projects, including projects which are comparable 
to or larger and more complex than the Owner’s Project, on time and in accordance with the 
applicable Contract Documents.  If the Bidder’s management operates or has operated 
another construction company, the Owner may consider the work history of that company in 
determining responsibility of the Bidder.  

 
The Owner will consider the Bidder’s prior experience on other projects of the Owner, 
Architect, and Owner’s Representative, including the Bidder’s demonstrated ability to 
complete its work on these projects in accordance with the Contract Documents and on time, 
and its ability to work with the Owner, Owner’s Representative and Architect. 
 
The Bidder authorizes the Owner and its representatives to contact the owners and design 
professionals (and construction managers, if applicable) on projects on which the Bidder has 
worked, and authorizes and requests such owners and design professionals (and 
construction managers) to provide the Owner with a candid evaluation of the bidder’s 
performance.  By submitting its bid, the Bidder agrees that if it or any person, directly or 
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indirectly, brings an action against any of such owners or design professionals (or 
construction managers) or the employees of any of them as a result of or related to such 
candidate evaluation and such action is not successful, the Bidder will reimburse such 
owners, design professionals and construction managers, and the employees of each of 
them, for all legal fees and expenses incurred by them related to such legal action.  This 
obligation is expressly intended for the benefit of such owners, design professionals, and 
construction managers, and the employees of each of them. 

 
2. The Bidder’s financial ability to complete the Contract successfully and on time, without resort 

to its Surety. 
 
3. The Bidder's prior experience with similar work on comparable or more complex projects; 
 
4. The Bidder's equipment and facilities; 
 
5. The adequacy, in numbers and experience, of the Bidder's work force to complete the 

Contract successfully and on time; 
 
6. The Bidder’s compliance with federal, state, and local laws, and regulations, including but not 

limited to the Occupational Safety and Health Act; and 
 
7. The ability of the Subcontractors the Bidder intends to use on the Project to meet these same 

criteria. 
 
8. The Bidder's participation in a drug-free workplace program acceptable to the Owner, and the 

Bidder's record for both resolved and unresolved findings for recovery as defined in Ohio 
Revised Code Section 9.24; and/or 

 
9. Depending upon the type of the Work, other relevant factors, as the Owner may determine. 

 
D. Within three (3) business days after the Owner’s receipt of the bids, the apparent low bidder will 

complete and submit to the Architect, AIA Document A305, Contractor Qualifications Statement 
for review.  Additionally, upon request from the Architect, the apparent low bidder will provide 
additional information as requested regarding the Bidder’s responsibility.  A Bidder will submit any 
requested information within three (3) business days of the date of the request.  The failure to 
submit requested information on a timely basis may result in the determination that the Bidder is 
not responsible. 

 
E. By submitting its bid, the Bidder agrees that the Owner’s determination of responsibility shall be 

final and conclusive, and that if the Bidder or any person challenges such determination in any 
legal proceeding and such challenge is not successful, the Bidder will reimburse the Owner for all 
legal fees and expenses incurred by the Owner that are related to such challenge, including the 
cost of collection. 

 
F. Within three (3) business days of the Owner’s receipt of the bids or such longer time as may be 

permitted in writing by the Owner, the apparent low bidder will submit the following:  
 

1. A list of all proposed Subcontractors, suppliers, and manufacturers. After approval by the 
Owner, Architect, and Owner’s Representative of the list of proposed Subcontractors, 
suppliers, and manufacturers submitted by the successful Bidder, the list shall not be 
changed unless written approval of the change is authorized by the Owner, Architect, and 
Owner’s Representative. 

 
2. A breakdown of labor and material for the Project, including the sum of each. 
 
3. Affidavit as to Property Taxes.  The successful Bidder will be required to submit, prior to the 

time of the entry into the Contract for the Work, an affidavit in the form required by Section 
5719.042, Ohio Revised Code, regarding the status of the Bidder's personal property taxes.  
A copy of the form of affidavit is included in the Contract Documents. 
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4. Insurance Certificates. 
 
5. Valid Worker’s Compensation Certificate. 

 
G. The Owner reserves the right to disqualify bids, before or after opening, upon evidence of 

collusion with intent to defraud or other illegal practices on the part of the bidder.   
 
1.21 MODIFICATION / WITHDRAWAL OF BIDS 

A. Modification.  A Bidder may modify its bid by written communication to the Owner addressed to 
the Owner, attention of the Treasurer, at any time prior to the scheduled closing time for receipt of 
bids, provided such written communication is received by the Treasurer prior to the bid deadline.  
The written communication shall not reveal the bid price, but should provide the addition or 
subtraction or other modification so that the final prices or terms will not be known until the sealed 
bid is opened.  If the Bidder's written instructions with the change in bid reveal the bid amount in 
any way prior to the bid opening, the bid may be rejected as non-responsive. 

 
B. Withdrawal Prior to Bid Deadline.  A Bidder may withdraw its bid at any time for any reason prior 

to the bid deadline established in the Notice to Bidders.  The request to withdraw shall be made in 
writing and submitted to the Owner, attention of the Treasurer.  The request for withdrawal must 
be received by the Treasurer prior to the time of the bid opening. 

 
C. Withdrawal After Bid Deadline.   

1. All bids shall remain valid and open for acceptance for a period of at least sixty (60) days 
after the bid opening; provided, however, that a Bidder may request withdrawal its bid from 
consideration after the bid deadline when all of the following apply: 
a. The price bid was substantially lower than the other bids; 
b. The reason for the bid being substantially lower was a clerical mistake, rather than a 

mistake in judgment, and was due to an unintentional and substantial error in arithmetic 
or an unintentional omission of a substantial quantity of work, labor, or material; 

c. The bid was submitted in good faith; 
d. The Bidder provides written notice to the Owner, to the attention of the Treasurer, within 

two (2) business days after the bid opening for which the right to withdraw is claimed. 
 

D. No bid may be withdrawn under this provision if the result would be the awarding of the contract 
on another bid for the bid package from which the Bidder is withdrawing its bid to the same 
Bidder. 

 
E. If a bid is withdrawn under this provision, the Owner may award the Contract to another Bidder 

determined by the Owner to be the lowest responsible bidder or the Owner may reject all bids 
and advertise for other bids.  In the event the Owner advertises for other bids, the withdrawing 
Bidder shall pay the costs incurred in connection with the rebidding by the Owner, including the 
cost of printing new Contract Documents, required advertising, and printing and mailing notices to 
prospective bidders, if the Owner finds that such costs would not have been incurred but for such 
withdrawal. 

 
1.22 CONTRACT FORM 

A. The Successful Bidder shall execute a Contract with the Owner on American Institute of Architects 
(AIA) Document A101, Standard Form of Agreement Between Owner and Contractor (Stipulated 
Sum), Latest Edition.  A draft copy of the contract form is included in the Contract Documents. 

 
B. The Contract between the Owner and Contactor shall include the American Institute of Architects 

(AIA) Document A201, General Conditions of the Contract for Construction (Latest Edition).   
 
 
PART 2  PRODUCTS (Not Used) 
 
PART 3  EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 00 6000 
 

PROJECT FORMS 
 

PART 1  GENERAL 
 
1.01 SUMMARY 

A. Directly following This Section are the following documents for included for reference. 
1. Bid Guaranty and Contract Bond 
2. Contractor’s Personal Property Tax Affidavit 
3. AIA A101-2017: Standard Form of Agreement Between Owner and Contractor (Sample Copy) 
4. AIA A201-2017: General Conditions of the Contract for Construction (Sample Copy) 
5. AIA G702-1992: Application for Certificate for Payment (Sample Copy) 
6. AIA G703-1992: Continuation Sheet (Sample Copy) 
7. AIA G704-2000: Certificate of Substantial Completion (Sample Copy) 
8. AIA G706-1994: Contractor’s Affidavit of Payment of Debts and Claims (Sample Copy) 
9. AIA G706A-1994: Contractor’s Affidavit of Release of Liens (Sample Copy) 
10. AIA G707-1994: Consent of Surety to Final Payment (Sample Copy) 

  
 
PART 2  PRODUCTS (Not Used) 
 
 
PART 3  EXECUTION (Not Used) 

 
 

END OF SECTION 



 

BID GUARANTY AND CONTRACT BOND   

     BID GUARANTY AND 
CONTRACT BOND 
(O.R.C. § 153.571) 

 

 KNOW ALL PERSONS BY THESE PRESENTS, that we, the undersigned    
          ("Contractor") as principal and  
          as surety are hereby held and 
firmly bound unto the Loveland City School District, located in Hamilton, Clermont, Warren County, Ohio, 
as obligee in the penal sum of the dollar amount of the bid submitted by the principal to the obligee on  
  __, 202__, to undertake       
 _______________ ________________________________ [INSERT BID PACKAGE 
NUMBER(S) AND DESCRIPTION(S)] in connection with the construction of the New Storage Buildings at 
the Loveland High School (the "Project"). The penal sum referred to herein shall be the dollar amount of 
the principal's bid to the obligee, incorporating any additive or deductive Alternates made by the principal 
on the date referred to above to the obligee, which are accepted by the obligee.  In no case shall the 
penal sum exceed the amount of        Dollars ($ 
 ).  (If the foregoing blank is not filled in, the penal sum will be the full amount of the principal's bid, 
including add Alternates. Alternatively, if the blank is filled in the amount stated must not be less than the 
full amount of the bid including add Alternates, in dollars and cents.  A percentage is not acceptable.)  For 
the payment of the penal sum well and truly to be made, we hereby jointly and severally bind ourselves, 
our heirs, executors, administrators, successors, and assigns. 
 
THE CONDITION OF THE ABOVE OBLIGATION IS SUCH that whereas the above named principal has 
submitted a bid for work on the Project. 
 
Now, therefore, if the obligee accepts the bid of the principal and the principal fails to enter into a proper 
contract in accordance with the bid, plans, details, specifications, and bills of material; and in the event the 
principal pays to the obligee the difference not to exceed ten percent (10%) of the penalty hereof between 
the amount specified in the bid and such larger amount for which the obligee may in good faith contract 
with the next lowest bidder to perform the work covered by the bid; or in the event the obligee does not 
award the contract to the next lowest bidder and resubmits the project for bidding, the principal pays to the 
obligee the difference not to exceed ten percent (10%) of the penalty hereof between the amount specified 
in the bid, or the costs, in connection with the resubmission, of printing new contract documents, required 
advertising, and printing and mailing notices to prospective bidders, whichever is less, then this obligation 
shall be null and void, otherwise to remain in full force and effect; if the obligee accepts the bid of the 
principal and the principal within ten (10) days after the awarding of the contract enters into a proper contract 
in accordance with the bid, plans, details, specifications, and bills of material, which said contract is made 
a part of this bond the same as though set forth herein. 
 
Now also, if the said principal shall well and faithfully do and perform the things agreed by said principal to 
be done and performed according to the terms of said contract; and shall pay all lawful claims of 
subcontractors, material men, and laborers, for labor performed and materials furnished in the carrying 
forward, performing, or completing of said contract; we agreeing and assenting that this undertaking shall 
be for the benefit of any materialman or laborer having a just claim, as well as for the obligee herein; then 
this obligation shall be void; otherwise the same shall remain in full force and effect; and surety shall 
indemnify the obligee against all damage suffered by failure of the principal to perform the contract 
according to its provisions and in accordance with the plans, details, specifications, and bills of material 
therefor and to pay all lawful claims of subcontractors, material men, and laborers for labor performed or 
material furnished in carrying forward, performing, or completing the contract and surety further agrees and 
assents that this undertaking is for the benefit of any subcontractor, materialman, or laborer having a just 
claim, as well as for the obligee; it being expressly understood and agreed that the liability of the surety for 
any and all claims hereunder shall in no event exceed the penal amount of this obligation as herein stated. 
 
The said surety hereby stipulates and agrees that no modifications, omissions, or additions in or to the 
terms of the said contract or in or to the plans or specifications therefore shall in any wise affect the 



 

BID GUARANTY AND CONTRACT BOND   

obligations of said surety on its bond, and does hereby waive notice of any such modifications, omissions 
or additions to the terms of the contract or to the work or to the specifications.   
 
 
 
 
 
 

 
 Signed and sealed this _____ day of ___________________, 202___. 
 
 
              
 (PRINCIPAL) 

     By:          

     Printed Name & Title:        
 
 
              
 (SURETY) 

     By:          

     Printed Name & Title:        
 
     Surety's Address:         

              
 
     Surety's Telephone Number:        

     Surety's Fax Number:        
 
 
              
     NAME OF SURETY'S AGENT 
 
     Surety's Agent's Address:        

              
 
     Surety's Agent's Telephone Number:       

     Surety's Agent's Fax Number:      

 



 

NOTE:  The Contract Bond form that follows is to 

be used ONLY by a bidder that is determined to 

be the lowest responsible bidder and that 

submits a form of bid guaranty other than the 

combined Bid Guaranty and Contract Bond with 

its bid.  If a bidder submits a combined Bid 

Guaranty and Contract Bond, then the bid 

guaranty becomes the contract bond when the 

contract is awarded. 



 

CONTRACT BOND 

CONTRACT BOND 
(O.R.C. § 153.57) 

 
 

 KNOW ALL PERSONS BY THESE PRESENTS, that we, the undersigned ("Contractor") as 
principal and _________________________________________________________ as surety, are 
hereby held and firmly bound unto the Loveland City School District, located in Hamilton, Clermont, 
Warren County, Ohio (the "Board") as obligee, in the penal sum of      
          Dollars 
($__________________), for the payment of which well and truly to be made, we hereby jointly and 
severally bind ourselves, our heirs, executors, administrators, successors, and assigns. 

 THE CONDITION OF THE ABOVE OBLIGATION IS SUCH that whereas, the above-named 
principal did on the _____ day of _____________, 202__, enter into a contract with the Board for  
        _ [INSERT AND DESCRIPTION(S)] in 
connection with the construction of the New Storage Buildings at the Loveland High School (the 
"Project"), which said contract is made a part of this bond the same as though set forth herein: 

 Now, if the said Contractor shall well and faithfully do and perform the things agreed by the 
Contractor to be done and performed according to the terms of said contract; and shall pay all lawful claims 
of subcontractors, material men, and laborers, for labor performed and materials furnished in the carrying 
forward, performing, or completing of said contract; we agreeing and assenting that this undertaking shall 
be for the benefit of any materialman or laborer having a just claim, as well as for the obligee herein; then 
this obligation shall be void; otherwise the same shall remain in full force and effect; it being expressly 
understood and agreed that the liability of the surety for any and all claims hereunder shall in no event 
exceed the penal amount of this obligation as herein stated. 

 The said surety hereby stipulates and agrees that no modifications, omissions, or additions in or to 
the terms of the said contract or in or to the plans or specifications therefore shall in any wise affect the 
obligations of said surety on its bond, and does hereby waive notice of any such modifications, omissions 
or additions to the terms of the contract or to the work or to the specifications. 
 
 Signed and sealed this ____ day of __________________, 202___. 
 
              
(PRINCIPAL)  (SURETY)  
By:        By:        

Printed Name & Title:      Printed Name & Title:      

              
 
      Surety's Address:       

             

      Surety's Agent's Tel. & Fax Numbers:     

 
             
      NAME OF SURETY'S AGENT 

      Surety's Agent's Address:      
             

      Surety's Agent's Tel. & Fax Numbers:     

      Surety's Agent's Fax Number   _______________ 
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SECTION 00 6002 
 

CONTRACTOR'S PERSONAL PROPERTY TAX AFFIDAVIT 
(O.R.C. § 5719.042) 

 
State of __________________, 
 
County of _________________, ss: 
 
_____________________________________, being first duly sworn, deposes and says that he is the 
                          (Name) 
 
___________________ of ___________________________________________  with offices located at  
 (Title)    (Contractor) 
 
_______________________________________________________________________, and as its duly 
    (Address of Contractor) 
 
authorized representative, states that effective this _____ day   of ___________________, 20 __ ,  
 
__________________________________________________________________________________ 
(Name of Contractor) 
 

(  ) is charged with delinquent personal property taxes on the general list of personal property 
as set forth below: 

 
 County   Amount (includes total amount penalties and interest thereon) 
 
 Hamilton County  $      
 
 Clermont County  $      

 Warren County  $      
 
(  ) is not charged with delinquent personal property taxes on the general list of personal 

property in any Ohio county. 
 
       ___________________________________ 
       (Affiant) 
 
Sworn to and subscribed before me by the above-named affiant this _____ day of _______________, 20__. 
 
       ___________________________________ 
          (Notary Public) 
 
       My commission expires 
        
       ___________________________________ 
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gòipiĵmio_�>

cde>�̂hmiel>ldon�̀>jog��eme>

fS]S��X]SZV>��diaim>fV>
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�e_eĥ�>�o_̀imio_l>op>mde>
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^̀o�mè>i_>mdil>̀ojnge_m>ab>

hepehe_je�>�o>_om>nle>�imd>omdeh>
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q̂ oZrj]gYd̂

ŝ hbdoiY]̂a]d_\iYb_ĝ
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|btqv̀ f̂u�]

k mno����������
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�s��e�s��s��e�s�s��e�s��e�s��e�s��e�s�s��e�s�s��e�s��e�s��e
�s�s��e�s��e�s��e�s�s��e�s��e�s��s��e�s��s��e��s��e��s�s��e
��s�s��e��s�s��e��s�s��e��s�s��e��s�s��e��s�s�e
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�lmpb�bcfpldè�ëgdalcpb̀g�e_ldpbgrème�aam̀�fne
��s�s�e



������

��

����	
��
�������������������
������������������������� ����!�����"#����������� ����$�����$"����$$����#%����#$���� #�����#��!%%#�&'(�!%�#�)*�
+,-�./-012&'�3'451565-�78�.02,15-254���99������:���:��;�<��=�>?�?@A�B��:����C�	
��
�����:���
�����<�D��E�F���
��������GHI�H�<�������H��
�H9�
B��H���:��E�H���
��J�<�����
<����
��
��<�:���D���
��
K����:����C�	
��
���L�
��H����
���
��
K���L�
H����:�9�����:�;������;�9�H�<����
��H9����H9���:L�
H�<�I�99�D����
:�����<��
�����
HM�
�
��M������
::�D9����<�������9HI��+7�0-N705�27N*01O,5�P17Q&517'4�78�.3.�R7'50&25�S726/-'54��-T/&1Q�+,-�./-012&'�
3'451565-�78�.02,15-254U�Q-O&Q�276'4-Q��27N*01O,5V&1&W70OW

X

YZ[\]̂]_̀\Zabĉbdeaf[̀e_Zb
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e�g�g��p����p
�lo�n�m��lop
������p������p������p������p������p������p������p������p������p
�������p�������p����p
�lomki�m��lopm�p̄���nkop
�����p
�lomki�m��lopm�pmªnp°�lmkj�m�kp
������p������p������p������p��p������p���p������p
�̂z|]y�\̂|zaZ�a~\][_�\�p¤n��l�m��lp��p
egeg±a
�loikjl�np
������p������p������p������p������p������p�������p�������peea
�loikjl�n�p²�m��np��p°jl�n��jm��lp�kp§̈��kjm��lp
�������p������p
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ig_ddaYZfd�bca_af\]]cf̀aì_̀ĉcZ̀a\[àgca]cf\]badch_dàỲdcà\àgcaj]\jc]̀ka\Za�gYfgàgca�]\�cf̀aYiad\f_̀cbea�i�_ddka]c[c]]cba
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YZ[\]̂_][̀\]ab̂c\d[e]fgh]f]i\jfi]h\YdbZk[Ẑg]̂_][̀\]YZ[\l]m̀\]n̂g[bfd[̂b]Ỳfii]o\]\g[Z[i\h][̂]b\ip]̂g][̀\]fddqbfdp]̂_]
Zg_̂brf[Ẑg]_qbgZỲ\h]op][̀\]stg\b]oq[]Ỳfii]\u\bdZY\]kb̂k\b]kb\dfq[ẐgY]b\if[Zgj][̂][̀\]Yf_\]k\b_̂brfgd\]̂_][̀\]v b̂wl]

xyz{z|]m̀\]stg\b]Ỳfii]_qbgZỲ]Zg_̂brf[Ẑg]̂b]Y\b}Zd\Y]b\~qZb\h]̂_][̀\]stg\b]op][̀\]n̂g[bfd[]�̂dqr\g[Y]tZ[̀
b\fŶgfoi\]kb̂rk[g\YYl]m̀\]stg\b]Ỳfii]fiŶ]_qbgZỲ]fgp]̂[̀\b]Zg_̂brf[Ẑg]̂b]Y\b}Zd\Y]qgh\b][̀\]stg\b�Y]d̂g[b̂i]fgh]
b\i\}fg[][̂][̀\]n̂g[bfd[̂b�Y]k\b_̂brfgd\]̂_][̀\]v b̂w]tZ[̀]b\fŶgfoi\]kb̂rk[g\YY]f_[\b]b\d\Z}Zgj][̀\]n̂g[bfd[̂b�Y]
tbZ[[\g]b\~q\Y[]_̂b]Yqd̀]Zg_̂brf[Ẑg]̂b]Y\b}Zd\Yl]

xyz{z�]�gi\YY]̂[̀\btZY\]kb̂}Zh\h]Zg][̀\]n̂g[bfd[]�̂dqr\g[Ye][̀\]stg\b]Ỳfii]_qbgZỲ][̂][̀\]n̂g[bfd[̂b]̂g\]d̂kp]̂_][̀\
n̂g[bfd[]�̂dqr\g[Y]_̂b]kqbk̂Y\Y]̂_]rfwZgj]b\kb̂hqd[ẐgY]kqbYqfg[][̂]�\d[Ẑg]�l�l�l]

xyz��������������������������������
�_][̀\]n̂g[bfd[̂b]_fZiY][̂]d̂bb\d[]v b̂w][̀f[]ZY]ĝ[]Zg]fdd̂bhfgd\]tZ[̀][̀\]b\~qZb\r\g[Y]̂_][̀\]n̂g[bfd[]�̂dqr\g[Y]fY]
b\~qZb\h]op]�\d[Ẑg]��l�]̂b]b\k\f[\hip]_fZiY][̂]dfbbp]̂q[]v b̂w]Zg]fdd̂bhfgd\]tZ[̀][̀\]n̂g[bfd[]�̂dqr\g[Ye][̀\]stg\b]
rfp]ZYYq\]f]tbZ[[\g]̂bh\b][̂][̀\]n̂g[bfd[̂b][̂]Y[̂k][̀\]v b̂we]̂b]fgp]k̂b[Ẑg][̀\b\̂_e]qg[Zi][̀\]dfqY\]_̂b]Yqd̀]̂bh\b]̀fY]
o\\g]\iZrZgf[\h�]̀̂t\}\be][̀\]bZj̀[]̂_][̀\]stg\b][̂]Y[̂k][̀\]v b̂w]Ỳfii]ĝ[]jZ}\]bZY\][̂]f]hq[p]̂g][̀\]kfb[]̂_][̀\]stg\b]
[̂]\u\bdZY\][̀ZY]bZj̀[]_̂b][̀\]o\g\_Z[]̂_][̀\]n̂g[bfd[̂b]̂b]fgp]̂[̀\b]k\bŶg]̂b]\g[Z[pe]\ud\k[][̂][̀\]\u[\g[]b\~qZb\h]op]
�\d[Ẑg]�l�l�l]

xyz|���������������������� ��¡����������
�_][̀\]n̂g[bfd[̂b]h\_fqi[Y]̂b]g\ji\d[Y][̂]dfbbp]̂q[][̀\]v b̂w]Zg]fdd̂bhfgd\]tZ[̀][̀\]n̂g[bfd[]�̂dqr\g[Y]fgh]_fZiY]tZ[̀Zg]
f][\g¢hfp]k\bẐh]f_[\b]b\d\Zk[]̂_]ĝ[Zd\]_b̂r][̀\]stg\b][̂]d̂rr\gd\]fgh]d̂g[Zgq\]d̂bb\d[Ẑg]̂_]Yqd̀]h\_fqi[]̂b]g\ji\d[]
tZ[̀]hZiZj\gd\]fgh]kb̂rk[g\YYe][̀\]stg\b]rfpe]tZ[̀̂ q[]kb\cqhZd\][̂]̂[̀\b]b\r\hZ\Y][̀\]stg\b]rfp]̀f}\e]d̂bb\d[]Yqd̀]
h\_fqi[]̂b]g\ji\d[l]�qd̀]fd[Ẑg]op][̀\]stg\b]fgh]fr̂ qg[Y]d̀fbj\h][̂][̀\]n̂g[bfd[̂b]fb\]ô[̀]Yqoc\d[][̂]kbẐb]fkkb̂}fi]
_̂][̀\]£bd̀Z[\d[]fgh][̀\]£bd̀Z[\d[]rfpe]kqbYqfg[][̂]�\d[Ẑg]¤l�l�e]tZ[̀̀ îh]̂b]gqiiZ_p]f]n\b[Z_Zdf[\]_̂b]afpr\g[]Zg]t̀ î\]
b̂]Zg]kfb[e][̂][̀\]\u[\g[]b\fŶgfoip]g\d\YYfbp][̂]b\ZroqbY\][̀\]stg\b]_̂b][̀\]b\fŶgfoi\]d̂Y[]̂_]d̂bb\d[Zgj]Yqd̀]
h\_ZdZ\gdZ\Ye]ZgdiqhZgj]stg\b�Y]\uk\gY\Y]fgh]d̂rk\gYf[Ẑg]_̂b][̀\]£bd̀Z[\d[�Y]fhhZ[Ẑgfi]Y\b}Zd\Y]rfh\]g\d\YYfbp]op]
Yqd̀]h\_fqi[e]g\ji\d[e]̂b]_fZiqb\l]�_]dqbb\g[]fgh]_q[qb\]kfpr\g[Y]fb\]ĝ[]Yq__ZdZ\g[][̂]d̂}\b]Yqd̀]fr̂ qg[Ye][̀\]n̂g[bfd[̂b]
Ỳfii]kfp][̀\]hZ__\b\gd\][̂][̀\]stg\bl]�_][̀\]n̂g[bfd[̂b]hZYfjb\\Y]tZ[̀][̀\]fd[ẐgY]̂_][̀\]stg\b]̂b][̀\]£bd̀Z[\d[e]̂b][̀\]
fr̂ qg[Y]difZr\h]fY]d̂Y[Y][̂][̀\]stg\be][̀\]n̂g[bfd[̂b]rfp]_Zi\]f]nifZr]kqbYqfg[][̂]£b[Zdi\]��l]]

¥�¦§�̈©�{�����ª¦�¥�¦���
x{z«�¬�����­
x{z«z«]m̀\]n̂g[bfd[̂b]ZY][̀\]k\bŶg]̂b]\g[Z[p]Zh\g[Z_Z\h]fY]Yqd̀]Zg][̀\]£jb\\r\g[]fgh]ZY]b\_\bb\h][̂][̀b̂qj̀ q̂[][̀\
n̂g[bfd[]�̂dqr\g[Y]fY]Z_]YZgjqifb]Zg]gqro\bl]m̀\]n̂g[bfd[̂b]Ỳfii]o\]ift_qiip]iZd\gY\he]Z_]b\~qZb\h]Zg][̀\]cqbZYhZd[Ẑg]
t̀\b\][̀\]ab̂c\d[]ZY]îdf[\hl]m̀\]n̂g[bfd[̂b]Ỳfii]h\YZjgf[\]Zg]tbZ[Zgj]f]b\kb\Y\g[f[Z}\]t̀ ]̂Ỳfii]̀f}\]\ukb\YY]fq[̀̂ bZ[p]
[̂]oZgh][̀\]n̂g[bfd[̂b]tZ[̀]b\Yk\d[][̂]fii]rf[[\bY]qgh\b][̀ZY]n̂g[bfd[l]m̀\][\br]®n̂g[bfd[̂b̄]r\fgY][̀\]n̂g[bfd[̂b]̂b][̀\]
n̂g[bfd[̂b�Y]fq[̀̂ bZ°\h]b\kb\Y\g[f[Z}\l]

x{z«zy]m̀\]n̂g[bfd[̂b]Ỳfii]k\b_̂br][̀\]v b̂w]Zg]fdd̂bhfgd\]tZ[̀][̀\]n̂g[bfd[]�̂dqr\g[Yl

x{z«z{]m̀\]n̂g[bfd[̂b]Ỳfii]ĝ[]o\]b\iZ\}\h]̂_]Z[Y]̂oiZjf[ẐgY][̂]k\b_̂br][̀\]v b̂w]Zg]fdd̂bhfgd\]tZ[̀][̀\]n̂g[bfd[
�̂dqr\g[Y]\Z[̀\b]op]fd[Z}Z[Z\Y]̂b]hq[Z\Y]̂_][̀\]£bd̀Z[\d[]Zg][̀\]£bd̀Z[\d[�Y]fhrZgZY[bf[Ẑg]̂_][̀\]n̂g[bfd[e]̂b]op][\Y[Ye]
ZgYk\d[ẐgY]̂b]fkkb̂}fiY]b\~qZb\h]̂b]k\b_̂br\h]op]k\bŶgY]̂b]\g[Z[Z\Y]̂[̀\b][̀fg][̀\]n̂g[bfd[̂bl]

x{zy���±�����²�������³��́�³¡µ�������¶�·��­¶����¶�������̧ �������³���
x{zyz«]¹u\dq[Ẑg]̂_][̀\]n̂g[bfd[]op][̀\]n̂g[bfd[̂b]ZY]f]b\kb\Y\g[f[Ẑg][̀f[][̀\]n̂g[bfd[̂b]̀fY]}ZYZ[\h][̀\]YZ[\e]o\d̂r\
j\g\bfiip]_frZiZfb]tZ[̀]îdfi]d̂ghZ[ẐgY]qgh\b]t̀Zd̀][̀\]v b̂w]ZY][̂]o\]k\b_̂br\he]fgh]d̂bb\if[\h]k\bŶgfi]̂oY\b}f[ẐgY]
tZ[̀]b\~qZb\r\g[Y]̂_][̀\]n̂g[bfd[]�̂dqr\g[Yl]

x{zyzy]º\dfqY\][̀\]n̂g[bfd[]�̂dqr\g[Y]fb\]d̂rki\r\g[fbpe][̀\]n̂g[bfd[̂b]Ỳfiie]o\_̂b\]Y[fb[Zgj]\fd̀]k̂b[Ẑg]̂_][̀\
v b̂we]dfb\_qiip]Y[qhp]fgh]d̂rkfb\][̀\]}fbẐqY]n̂g[bfd[]�̂dqr\g[Y]b\if[Z}\][̂][̀f[]k̂b[Ẑg]̂_][̀\]v b̂we]fY]t\ii]fY][̀\]
Zg_̂brf[Ẑg]_qbgZỲ\h]op][̀\]stg\b]kqbYqfg[][̂]�\d[Ẑg]�l�l»e]Ỳfii][fw\]_Z\ih]r\fYqb\r\g[Y]̂_]fgp]\uZY[Zgj]d̂ghZ[ẐgY]
b\if[\h][̂][̀f[]k̂b[Ẑg]̂_][̀\]v b̂we]fgh]Ỳfii]̂oY\b}\]fgp]d̂ghZ[ẐgY]f[][̀\]YZ[\]f__\d[Zgj]Z[l]m̀\Y\]̂oiZjf[ẐgY]fb\]_̂b][̀\]
kqbk̂Y\]̂_]_fdZiZ[f[Zgj]d̂ b̂hZgf[Ẑg]fgh]d̂gY[bqd[Ẑg]op][̀\]n̂g[bfd[̂b]fgh]fb\]ĝ[]_̂b][̀\]kqbk̂Y\]̂_]hZYd̂}\bZgj]\bb̂bYe]
r̂ZYYẐgYe]̂b]Zgd̂gYZY[\gdZ\Y]Zg][̀\]n̂g[bfd[]�̂dqr\g[Y�]̀̂ t\}\be][̀\]n̂g[bfd[̂b]Ỳfii]kb̂rk[ip]b\k̂b[][̂][̀\]£bd̀Z[\d[]
fgp]\bb̂bYe]Zgd̂gYZY[\gdZ\Y]̂b]̂rZYYẐgY]hZYd̂}\b\h]op]̂b]rfh\]wĝtg][̂][̀\]n̂g[bfd[̂b]fY]f]b\~q\Y[]_̂b]Zg_̂brf[Ẑg]Zg]
Yqd̀]_̂br]fY][̀\]£bd̀Z[\d[]rfp]b\~qZb\l]�[]ZY]b\d̂jgZ°\h][̀f[][̀\]n̂g[bfd[̂b�Y]b\}Z\t]ZY]rfh\]Zg][̀\]n̂g[bfd[̂b�Y]
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YZ[ZY\]̂_Z̀_Z_Yab]cZY]ac_Zbd_ba]_Z̀_Z_e\Yfb̀fd_df̀\gb_[cahf̀̀\abZei_jbef̀̀_a]kfcl\̀f_̀[fY\h\YZeê_[cam\dfd_\b_]kf_nab]cZY]_
oaYjpfb]̀q_

rstuts_vkf_nab]cZY]ac_\̀_ba]_cfwj\cfd_]a_Z̀Yfc]Z\b_]kZ]_]kf_nab]cZY]_oaYjpfb]̀_Zcf_\b_ZYYacdZbYf_l\]k_Z[[e\YZxef_eZl̀i
]̀Z]j]f̀i_acd\bZbYf̀i_Yadf̀i_cjef̀_Zbd_cfgjeZ]\ab̀i_ac_eZlhje_acdfc̀_ah_[jxe\Y_Zj]kac\]\f̀i_xj]_]kf_nab]cZY]ac_̀kZee_
[cap[]ê_cf[ac]_]a_]kf_ycYk\]fY]_Zb̂_babYabhacp\]̂_d\̀Yamfcfd_x̂_ac_pZdf_zbalb_]a_]kf_nab]cZY]ac_Z̀_Z_cfwjf̀]_hac_
\bhacpZ]\ab_\b_̀jYk_hacp_Z̀_]kf_ycYk\]fY]_pẐ_cfwj\cfq_

rstut{_|h_]kf_nab]cZY]ac_xfe\fmf̀_]kZ]_Zdd\]\abZe_Yà]_ac_]\pf_\̀_\bmaemfd_xfYZj̀f_ah_YeZc\h\YZ]\ab̀_ac_\b̀]cjY]\ab̀_]kf
ycYk\]fY]_\̀̀jf̀_\b_cf̀[ab̀f_]a_]kf_nab]cZY]ac}̀_ba]\Yf̀_ac_cfwjf̀]̀_hac_\bhacpZ]\ab_[jc̀jZb]_]a_~fY]\ab̀_�q�q�_ac_�q�q�i_
]kf_nab]cZY]ac_̀kZee_̀jxp\]_neZ\p̀_Z̀_[cam\dfd_\b_yc]\Yef_��q_|h_]kf_nab]cZY]ac_hZ\è_]a_[fchacp_]kf_axe\gZ]\ab̀_ah_
~fY]\ab̀_�q�q�_ac_�q�q�i_]kf_nab]cZY]ac_̀kZee_[Ẑ_̀jYk_Yà]̀_Zbd_dZpZgf̀_]a_]kf_�lbfci_̀jx�fY]_]a_~fY]\ab_��q�q�i_Z̀_
lajed_kZmf_xffb_Zma\dfd_\h_]kf_nab]cZY]ac_kZd_[fchacpfd_̀jYk_axe\gZ]\ab̀q_|h_]kf_nab]cZY]ac_[fchacp̀_]kàf_
axe\gZ]\ab̀i_]kf_nab]cZY]ac_̀kZee_ba]_xf_e\Zxef_]a_]kf_�lbfc_ac_ycYk\]fY]_hac_dZpZgf̀_cf̀je]\bg_hcap_fccac̀i_
\bYab̀\̀]fbY\f̀_ac_ap\̀̀\ab̀_\b_]kf_nab]cZY]_oaYjpfb]̀i_hac_d\hhfcfbYf̀_xf]lffb_h\fed_pfZ̀jcfpfb]̀_ac_Yabd\]\ab̀_Zbd_
]kf_nab]cZY]_oaYjpfb]̀i_ac_hac_babYabhacp\]\f̀_ah_]kf_nab]cZY]_oaYjpfb]̀_]a_Z[[e\YZxef_eZl̀i_̀]Z]j]f̀i_acd\bZbYf̀i_
Yadf̀i_cjef̀_Zbd_cfgjeZ]\ab̀i_Zbd_eZlhje_acdfc̀_ah_[jxe\Y_Zj]kac\]\f̀q_

rsts����������������������������������������
rstst�_vkf_nab]cZY]ac_̀kZee_̀j[fcm\̀f_Zbd_d\cfY]_]kf_�aczi_j̀\bg_]kf_nab]cZY]ac}̀_xf̀]_̀z\ee_Zbd_Z]]fb]\abq_vkf
nab]cZY]ac_̀kZee_xf_̀aefê_cf̀[ab̀\xef_haci_Zbd_kZmf_Yab]cae_amfci_Yab̀]cjY]\ab_pfZb̀i_pf]kad̀i_]fYkb\wjf̀i_̀fwjfbYf̀i_
Zbd_[caYfdjcf̀i_Zbd_hac_Yaacd\bZ]\bg_Zee_[ac]\ab̀_ah_]kf_�acz_jbdfc_]kf_nab]cZY]q_|h_]kf_nab]cZY]_oaYjpfb]̀_g\mf_
[̀fY\h\Y_\b̀]cjY]\ab̀_YabYfcb\bg_Yab̀]cjY]\ab_pfZb̀i_pf]kad̀i_]fYkb\wjf̀i_̀fwjfbYf̀i_ac_[caYfdjcf̀i_]kf_nab]cZY]ac_
k̀Zee_fmZejZ]f_]kf_�ax̀\]f_̀Zhf]̂_]kfcfah_Zbd_̀kZee_xf_̀aefê_cf̀[ab̀\xef_hac_]kf_�ax̀\]f_̀Zhf]̂_ah_̀jYk_pfZb̀i_pf]kad̀i_
]fYkb\wjf̀i_̀fwjfbYf̀i_ac_[caYfdjcf̀q_|h_]kf_nab]cZY]ac_df]fcp\bf̀_]kZ]_̀jYk_pfZb̀i_pf]kad̀i_]fYkb\wjf̀i_̀fwjfbYf̀_ac_
[caYfdjcf̀_pẐ_ba]_xf_̀Zhfi_]kf_nab]cZY]ac_̀kZee_g\mf_]\pfê_ba]\Yf_]a_]kf_�lbfc_Zbd_ycYk\]fY]i_Zbd_̀kZee_[ca[àf_
Ze]fcbZ]\mf_pfZb̀i_pf]kad̀i_]fYkb\wjf̀i_̀fwjfbYf̀i_ac_[caYfdjcf̀q_vkf_ycYk\]fY]_̀kZee_fmZejZ]f_]kf_[ca[àfd_Ze]fcbZ]\mf_
àefê_hac_YabhacpZbYf_l\]k_]kf_df̀\gb_\b]fb]_hac_]kf_Yap[ef]fd_Yab̀]cjY]\abq_�bef̀̀_]kf_ycYk\]fY]_ax�fY]̀_]a_]kf_
nab]cZY]ac}̀_[ca[àfd_Ze]fcbZ]\mfi_]kf_nab]cZY]ac_̀kZee_[fchacp_]kf_�acz_j̀\bg_\]̀_Ze]fcbZ]\mf_pfZb̀i_pf]kad̀i_
]fYkb\wjf̀i_̀fwjfbYf̀i_ac_[caYfdjcf̀q__

rststu_vkf_nab]cZY]ac_̀kZee_xf_cf̀[ab̀\xef_]a_]kf_�lbfc_hac_ZY]̀_Zbd_ap\̀̀\ab̀_ah_]kf_nab]cZY]ac}̀_fp[eâff̀i
~jxYab]cZY]ac̀_Zbd_]kf\c_Zgfb]̀_Zbd_fp[eâff̀i_Zbd_a]kfc_[fc̀ab̀_ac_fb]\]\f̀_[fchacp\bg_[ac]\ab̀_ah_]kf_�acz_haci_ac_ab_
xfkZeh_ahi_]kf_nab]cZY]ac_ac_Zb̂_ah_\]̀_~jxYab]cZY]ac̀q_

rststs_vkf_nab]cZY]ac_̀kZee_xf_cf̀[ab̀\xef_hac_\b̀[fY]\ab_ah_[ac]\ab̀_ah_�acz_ZecfZd̂_[fchacpfd_]a_df]fcp\bf_]kZ]_̀jYk
[ac]\ab̀_Zcf_\b_[ca[fc_Yabd\]\ab_]a_cfYf\mf_̀jx̀fwjfb]_�aczq_

rst{��������������������
rst{t�_�bef̀̀_a]kfcl\̀f_[cam\dfd_\b_]kf_nab]cZY]_oaYjpfb]̀i_]kf_nab]cZY]ac_̀kZee_[cam\df_Zbd_[Ẑ_hac_eZxaci_pZ]fc\Zèi
fwj\[pfb]i_]aaèi_Yab̀]cjY]\ab_fwj\[pfb]_Zbd_pZYk\bfĉi_lZ]fci_kfZ]i_j]\e\]\f̀i_]cZb̀[ac]Z]\abi_Zbd_a]kfc_hZY\e\]\f̀_Zbd_
f̀cm\Yf̀_bfYf̀̀Zĉ_hac_[ca[fc_f�fYj]\ab_Zbd_Yap[ef]\ab_ah_]kf_�aczi_lkf]kfc_]fp[acZĉ_ac_[fcpZbfb]_Zbd_lkf]kfc_ac_
ba]_\bYac[acZ]fd_ac_]a_xf_\bYac[acZ]fd_\b_]kf_�aczq_

rst{tu_��Yf[]_\b_]kf_YZ̀f_ah_p\bac_YkZbgf̀_\b_]kf_�acz_Z[[camfd_x̂_]kf_ycYk\]fY]_\b_ZYYacdZbYf_l\]k_~fY]\ab_�q��q _ac
acdfcfd_x̂_]kf_ycYk\]fY]_\b_ZYYacdZbYf_l\]k_~fY]\ab_�q¡i_]kf_nab]cZY]ac_pẐ_pZzf_̀jx̀]\]j]\ab̀_abê_l\]k_]kf_Yab̀fb]_ah_
]kf_�lbfci_Zh]fc_fmZejZ]\ab_x̂_]kf_ycYk\]fY]_Zbd_\b_ZYYacdZbYf_l\]k_Z_nkZbgf_�cdfc_ac_nab̀]cjY]\ab_nkZbgf_o\cfY]\mfq_

rst{ts_vkf_nab]cZY]ac_̀kZee_fbhacYf_̀]c\Y]_d\̀Y\[e\bf_Zbd_gaad_acdfc_Zpabg_]kf_nab]cZY]ac}̀_fp[eâff̀_Zbd_a]kfc
[fc̀ab̀_YZcĉ\bg_aj]_]kf_�aczq_vkf_nab]cZY]ac_̀kZee_ba]_[fcp\]_fp[eâpfb]_ah_jbh\]_[fc̀ab̀_ac_[fc̀ab̀_ba]_[ca[fcê_
z̀\eefd_\b_]Z̀z̀_Z̀̀\gbfd_]a_]kfpq_

rst¢�£������¤
rst¢t�_vkf_nab]cZY]ac_lZccZb]̀_]a_]kf_�lbfc_Zbd_ycYk\]fY]_]kZ]_pZ]fc\Zè_Zbd_fwj\[pfb]_hjcb\̀kfd_jbdfc_]kf_nab]cZY]
l\ee_xf_ah_gaad_wjZe\]̂_Zbd_bfl_jbef̀̀_]kf_nab]cZY]_oaYjpfb]̀_cfwj\cf_ac_[fcp\]_a]kfcl\̀fq_vkf_nab]cZY]ac_hjc]kfc_
lZccZb]̀_]kZ]_]kf_�acz_l\ee_Yabhacp_]a_]kf_cfwj\cfpfb]̀_ah_]kf_nab]cZY]_oaYjpfb]̀_Zbd_l\ee_xf_hcff_hcap_dfhfY]̀i_
f�Yf[]_hac_]kàf_\bkfcfb]_\b_]kf_wjZe\]̂_ah_]kf_�acz_]kf_nab]cZY]_oaYjpfb]̀_cfwj\cf_ac_[fcp\]q_�aczi_pZ]fc\Zèi_ac_
fwj\[pfb]_ba]_Yabhacp\bg_]a_]kf̀f_cfwj\cfpfb]̀_pẐ_xf_Yab̀\dfcfd_dfhfY]\mfq_vkf_nab]cZY]ac}̀_lZccZb]̂_f�Yejdf̀_
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�X

YZ[Z\]̂_̀Ŷ\a[abẐ̀ Ŷ\Z_Zcd̂caefZ\̂g]̂agefZĥaidZYadj̀kf̂d̀̂dlẐm Ỳn̂k̀d̂ZoZcedZ\̂g]̂dlẐp̀kdYacd̀Yĥj[qỲqZŶ̀Ŷ
jkfe__jcjZkd̂[ajkdZkakcZĥj[qỲqZŶ̀qZYadj̀kĥ̀Ŷk̀Y[aîrZaŶak\̂dZaŶak\̂k̀Y[aîefabZŝt_̂YZuejYZ\̂g]̂dlẐvYcljdZcdĥ
dlẐp̀kdYacd̀Ŷflaiî_eYkjfl̂fadjf_acd̀Y]̂Zwj\ZkcẐaf̂d̀̂dlẐnjk\̂ak\̂ueaijd]̂̀ _̂[adZYjaif̂ak\̂Zuejq[Zkdŝ

xyz{z|̂viî[adZYjaiĥZuejq[Zkdĥ̀Ŷ̀dlZŶfqZcjaîraYYakdjZf̂YZuejYZ\̂g]̂dlẐp̀kdYacd̂}̀ce[Zkdf̂flaiîgẐjffeZ\̂jk̂dlZ
ka[Ẑ̀ _̂dlẐ~rkZYĥ̀ŶflaiîgẐdYakf_ZYagiẐd̀̂dlẐ~rkZYĥak\̂flaiîc̀[[ZkcẐjk̂acc̀Y\akcẐrjdl̂�Zcdj̀k̂�s�s�ŝ

xyz�������
�lẐp̀kdYacd̀Ŷflaiîqa]̂faiZfĥc̀kfe[ZYĥefẐak\̂fj[jiaŶdaoZf̂_̀ŶdlẐm Ỳn̂qỲwj\Z\̂g]̂dlẐp̀kdYacd̀Ŷdlad̂aYẐiZbaii]̂
ZkacdZ\̂rlZk̂gj\f̂aYẐYZcZjwZ\̂̀ ŶkZb̀djadj̀kf̂c̀kcie\Z\ĥrlZdlZŶ̀Ŷk̀d̂]Zd̂Z__ZcdjwẐ̀ Ŷ[ZYZi]̂fclZ\eiZ\̂d̀̂b̀ ĵkd̀̂
Z__Zcdŝ

xyz�������������������������������������������������
xyz�z�̂�kiZff̂̀dlZYrjfẐqỲwj\Z\̂jk̂dlẐp̀kdYacd̂}̀ce[ZkdfĥdlẐp̀kdYacd̀ŶflaiîfZceYẐak\̂qa]̂_̀ŶdlẐgeji\jkb
qZY[jd̂af̂rZiîaf̂_̀Ŷ̀dlZŶqZY[jdfĥ_ZZfĥijcZkfZfĥak\̂jkfqZcdj̀kf̂g]̂b̀wZYk[Zkd̂abZkcjZf̂kZcZffaY]̂_̀ŶqỲqZŶ
ZoZcedj̀k̂ak\̂c̀[qiZdj̀k̂̀ _̂dlẐm Ỳn̂dlad̂aYẐcefd̀[aYji]̂fZceYZ\̂a_dZŶZoZcedj̀k̂̀ _̂dlẐp̀kdYacd̂ak\̂iZbaii]̂YZuejYZ\̂
ad̂dlẐdj[Ẑgj\f̂aYẐYZcZjwZ\̂̀ ŶkZb̀djadj̀kf̂c̀kcie\Z\ŝ

xyz�z|̂�lẐp̀kdYacd̀Ŷflaiîc̀[qi]̂rjdl̂ak\̂bjwẐk̀djcZf̂YZuejYZ\̂g]̂aqqijcagiẐiarfĥfdadedZfĥ̀Y\jkakcZfĥc̀\ZfĥYeiZf
ak\̂YZbeiadj̀kfĥak\̂iar_eî̀Y\ZYf̂̀_̂qegijĉaedl̀YjdjZf̂aqqijcagiẐd̀̂qZY_̀Y[akcẐ̀ _̂dlẐm Ỳnŝ

xyz�zŷt_̂dlẐp̀kdYacd̀ŶqZY_̀Y[f̂m Ỳn̂nk̀rjkb̂jd̂d̀̂gẐc̀kdYaY]̂d̀̂aqqijcagiẐiarfĥfdadedZfĥ̀Y\jkakcZfĥc̀\ZfĥYeiZf
ak\̂YZbeiadj̀kfĥ̀Ŷiar_eî̀Y\ZYf̂̀_̂qegijĉaedl̀YjdjZfĥdlẐp̀kdYacd̀Ŷflaiîaffe[ẐaqqỲqYjadẐYZfq̀kfjgjijd]̂_̀Ŷfecl̂
m Ỳn̂ak\̂flaiîgZaŶdlẐc̀fdf̂addYjgedagiẐd̀̂c̀YYZcdj̀kŝ

xyz�z ��������������¡�¢���������������
t_̂dlẐp̀kdYacd̀ŶZkc̀ekdZYf̂c̀k\jdj̀kf̂ad̂dlẐfjdẐdlad̂aYẐ£¤¥̂fegfeY_acẐ̀ Ŷ̀dlZYrjfẐc̀kcZaiZ\̂ql]fjcaîc̀k\jdj̀kf̂dlad̂
\j__ZŶ[adZYjaii]̂_Ỳ[̂dl̀fẐjk\jcadZ\̂jk̂dlẐp̀kdYacd̂}̀ce[Zkdf̂̀Ŷ£¦¥̂eknk̀rk̂ql]fjcaîc̀k\jdj̀kf̂̀_̂ak̂ekefeaî
kadeYẐdlad̂\j__ZŶ[adZYjaii]̂_Ỳ[̂dl̀fẐ̀Y\jkaYji]̂_̀ek\̂d̀̂Zojfd̂ak\̂bZkZYaii]̂YZc̀bkj§Z\̂af̂jklZYZkd̂jk̂c̀kfdYecdj̀k̂
acdjwjdjZf̂̀_̂dlẐclaYacdZŶqỲwj\Z\̂_̀Ŷjk̂dlẐp̀kdYacd̂}̀ce[ZkdfĥdlẐp̀kdYacd̀ŶflaiîqỲ[qdi]̂qỲwj\Ẑk̀djcẐd̀̂dlẐ
~rkZŶak\̂dlẐvYcljdZcd̂gZ_̀YẐc̀k\jdj̀kf̂aYẐ\jfdeYgZ\̂ak\̂jk̂k̀ ẐwZkd̂iadZŶdlak̂¤�̂\a]f̂a_dZŶ_jYfd̂̀gfZYwakcẐ̀ _̂dlẐ
c̀k\jdj̀kfŝ�lẐvYcljdZcd̂rjiîqỲ[qdi]̂jkwZfdjbadẐfecl̂c̀k\jdj̀kf̂ak\ĥj_̂dlẐvYcljdZcd̂\ZdZY[jkZf̂dlad̂dlZ]̂\j__ZŶ
[adZYjaii]̂ak\̂caefẐak̂jkcYZafẐ̀ Ŷ\ZcYZafẐjk̂dlẐp̀kdYacd̀Ÿf̂c̀fd̂̀_ĥ̀Ŷdj[ẐYZuejYZ\̂_̀YĥqZY_̀Y[akcẐ̀ _̂ak]̂qaYd̂̀_̂
dlẐm ỲnĥrjiîYZc̀[[Zk\̂dlad̂ak̂ZuejdagiẐa\©efd[Zkd̂gẐ[a\Ẑjk̂dlẐp̀kdYacd̂�e[̂ Ỳ̂p̀kdYacd̂�j[Zĥ̀Ŷg̀dlŝt_̂dlẐ
vYcljdZcd̂\ZdZY[jkZf̂dlad̂dlẐc̀k\jdj̀kf̂ad̂dlẐfjdẐaYẐk̀d̂[adZYjaii]̂\j__ZYZkd̂_Ỳ[̂dl̀fẐjk\jcadZ\̂jk̂dlẐp̀kdYacd̂
}̀ce[Zkdf̂ak\̂dlad̂k̀ ĉlakbẐjk̂dlẐdZY[f̂̀_̂dlẐp̀kdYacd̂jf̂©efdj_jZ\ĥdlẐvYcljdZcd̂flaiîqỲ[qdi]̂k̀dj_]̂dlẐ~rkZŶ
ak\̂p̀kdYacd̀Yĥfdadjkb̂dlẐYZaf̀kfŝt_̂ZjdlZŶqaYd]̂\jfqedZf̂dlẐvYcljdZcd̈f̂\ZdZY[jkadj̀k̂̀ ŶYZc̀[[Zk\adj̀kĥdlad̂qaYd]̂
[a]̂feg[jd̂âpiaj[̂af̂qỲwj\Z\̂jk̂vYdjciẐ¤ªŝ

xyz�z{̂t_ĥjk̂dlẐc̀eYfẐ̀ _̂dlẐm ỲnĥdlẐp̀kdYacd̀ŶZkc̀ekdZYf̂le[ak̂YZ[ajkf̂̀ŶYZc̀bkj§Zf̂dlẐZojfdZkcẐ̀ _̂geYjai
[aYnZYfĥaYclaZ̀ìbjcaîfjdZf̂̀ŶrZdiak\f̂k̀d̂jk\jcadZ\̂jk̂dlẐp̀kdYacd̂}̀ce[ZkdfĥdlẐp̀kdYacd̀Ŷflaiîj[[Z\jadZi]̂
fefqZk\̂ak]̂̀qZYadj̀kf̂dlad̂r̀ei\̂a__Zcd̂dlZ[̂ak\̂flaiîk̀dj_]̂dlẐ~rkZŶak\̂vYcljdZcdŝ�q̀k̂YZcZjqd̂̀_̂fecl̂k̀djcZĥ
dlẐ~rkZŶflaiîqỲ[qdi]̂danẐak]̂acdj̀k̂kZcZffaY]̂d̀̂ g̀dajk̂b̀wZYk[Zkdaîaedl̀Yj§adj̀k̂YZuejYZ\̂d̀̂YZfe[ẐdlẐ
q̀ZYadj̀kfŝ�lẐp̀kdYacd̀Ŷflaiîc̀kdjkeẐd̀̂fefqZk\̂fecl̂̀qZYadj̀kf̂ekdjî̀dlZYrjfẐjkfdYecdZ\̂g]̂dlẐ~rkZŶged̂flaiî
c̀kdjkeẐrjdl̂aiî̀dlZŶ̀qZYadj̀kf̂dlad̂\̀ k̂̀d̂a__Zcd̂dl̀fẐYZ[ajkf̂̀Ŷ_ZadeYZfŝ«ZueZfdf̂_̀Ŷa\©efd[Zkdf̂jk̂dlẐp̀kdYacd̂
�e[̂ak\̂p̀kdYacd̂�j[ẐaYjfjkb̂_Ỳ[̂dlẐZojfdZkcẐ̀ _̂fecl̂YZ[ajkf̂̀Ŷ_ZadeYZf̂[a]̂gẐ[a\Ẑaf̂qỲwj\Z\̂jk̂vYdjciẐ¤ªŝ

xyz¬�­���������
xyz¬z�̂�lẐp̀kdYacd̀Ŷflaiîjkcie\Ẑjk̂dlẐp̀kdYacd̂�e[̂aiîaiìrakcZf̂fdadZ\̂jk̂dlẐp̀kdYacd̂}̀ce[ZkdfŝtdZ[f̂c̀wZYZ\
g]̂aiìrakcZf̂flaiîgẐfeqqijZ\̂_̀Ŷfecl̂a[̀ ekdf̂ak\̂g]̂fecl̂qZYf̀kf̂̀ŶZkdjdjZf̂af̂dlẐ~rkZŶ[a]̂\jYZcdĥged̂dlẐ
p̀kdYacd̀Ŷflaiîk̀d̂gẐYZuejYZ\̂d̀̂Z[qì]̂qZYf̀kf̂̀ŶZkdjdjZf̂d̀̂rl̀[̂dlẐp̀kdYacd̀Ŷlaf̂YZaf̀kagiẐ̀g©Zcdj̀kŝ

xyz¬z|̂�kiZff̂̀dlZYrjfẐqỲwj\Z\̂jk̂dlẐp̀kdYacd̂}̀ce[Zkdfh
z�̂ aiìrakcZf̂flaiîc̀wZŶdlẐc̀fd̂d̀̂dlẐp̀kdYacd̀Ŷ̀_̂[adZYjaif̂ak\̂Zuejq[Zkd̂\ZijwZYZ\̂ad̂dlẐfjdẐak\̂aiî

YZuejYZ\̂daoZfĥiZff̂aqqijcagiẐdYa\Ẑ\jfc̀ekdf®̂
z|̂ p̀kdYacd̀Ÿf̂c̀fdf̂_̀Ŷekìa\jkb̂ak\̂lak\ijkb̂ad̂dlẐfjdZĥiag̀Yĥjkfdaiiadj̀k̂c̀fdfĥ̀wZYlZa\ĥqỲ_jdĥak\̂

d̀lZŶZoqZkfZf̂c̀kdZ[qiadZ\̂_̀ŶfdadZ\̂aiìrakcẐa[̀ ekdf̂flaiîgẐjkcie\Z\̂jk̂dlẐp̀kdYacd̂�e[̂ged̂k̀d̂
jk̂dlẐaiìrakcZf®̂ak\̂
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�X

YZ[ \]̂_̂`̂a[bcded[fâ[gcâ[e]f_[ca[ĥdd[e]f_[fhhc\f_b̂di[e]̂[jc_eafbe[klg[d]fhh[m̂[fnoldên[fbbcanp_qhr[mr[
j]f_q̂[san̂at[u]̂[fgcl_e[cv[e]̂[j]f_q̂[san̂a[d]fhh[âvĥbe[wxy[e]̂[npvv̂â_b̂[m̂e\̂ _̂[fbelfh[bcded[f_n[
e]̂[fhhc\f_b̂d[l_n̂a[k̂bepc_[zt{t|tx[f_n[w|y[b]f_q̂d[p_[jc_eafbeca}d[bcded[l_n̂a[k̂bepc_[zt{t|t|t[

~ZY�YZ[�fêapfhd[f_n[̂�lp�ĝ_e[l_n̂a[f_[fhhc\f_b̂[d]fhh[m̂[d̂ĥbên[mr[e]̂[s\_̂a[\pe][âfdc_fmĥ[�acg�e_̂ddt

~ZY����������������
~ZY�Y�[u]̂[jc_eafbeca[d]fhh[̂g�hcr[f[bcg�̂ê_e[dl�̂ap_ê_n̂_e[f_n[_̂b̂ddfar[fddpdef_ed[\]c[d]fhh[m̂[p_[feê_nf_b̂[fe
e]̂[�acôbe[dpê[nlap_q[�̂avcagf_b̂[cv[e]̂[�ca�t[u]̂[dl�̂ap_ê_n̂_e[d]fhh[â�âd̂_e[e]̂[jc_eafbecai[f_n[bcggl_pbfepc_d[
qp̀̂_[ec[e]̂[dl�̂ap_ê_n̂_e[d]fhh[m̂[fd[mp_np_q[fd[pv[qp̀̂_[ec[e]̂[jc_eafbecat[

~ZY�Y��u]̂[jc_eafbecai[fd[dcc_[fd[�afbepbfmĥ[fvêa[f\fan[cv[e]̂[jc_eafbei[d]fhh[_cepvr[e]̂[s\_̂a[f_n[�ab]pêbe[cv[e]̂
_fĝ[f_n[�lfhpvpbfepc_d[cv[f[�ac�cd̂n[dl�̂ap_ê_n̂_et[�pe]p_[x�[nfrd[cv[âb̂p�e[cv[e]̂[p_vcagfepc_i[e]̂[�ab]pêbe[gfr[
_cepvr[e]̂[jc_eafbecai[defep_q[\]̂e]̂a[e]̂[s\_̂a[ca[e]̂[�ab]pêbe[wxy[]fd[âfdc_fmĥ[cmôbepc_[ec[e]̂[�ac�cd̂n[
dl�̂ap_ê_n̂_e[ca[w|y[â�lpâd[fnnpepc_fh[epĝ[vca[ầ p̂\t[�fphlâ[cv[e]̂[�ab]pêbe[ec[�ac̀pn̂[_cepb̂[\pe]p_[e]̂[x��nfr[
�̂apcn[d]fhh[bc_depelê[_cepb̂[cv[_c[âfdc_fmĥ[cmôbepc_t[

~ZY�YZ[u]̂[jc_eafbeca[d]fhh[_ce[̂g�hcr[f[�ac�cd̂n[dl�̂ap_ê_n̂_e[ec[\]cg[e]̂[s\_̂a[ca[�ab]pêbe[]fd[gfn̂
âfdc_fmĥ[f_n[epĝhr[cmôbepc_t[u]̂[jc_eafbeca[d]fhh[_ce[b]f_q̂[e]̂[dl�̂ap_ê_n̂_e[\pe]cle[e]̂[s\_̂a}d[bc_d̂_ei[
\]pb][d]fhh[_ce[l_âfdc_fmhr[m̂[\pe]]̂hn[ca[n̂hfr̂nt[

~ZY����������������������������������������� ���¡��� ��
~ZY��Y�[u]̂[jc_eafbecai[�acg�ehr[fvêa[m̂p_q[f\fan̂n[e]̂[jc_eafbei[d]fhh[dlmgpe[vca[e]̂[s\_̂a}d[f_n[�ab]pêbe}d
p_vcagfepc_[f[jc_eafbeca}d[bc_dealbepc_[db]̂nlĥ[vca[e]̂[�ca�t[u]̂[db]̂nlĥ[d]fhh[bc_efp_[n̂efph[f��ac�apfê[vca[e]̂[
�acôbei[p_bhlnp_q[wxy[e]̂[nfê[cv[bcgĝ_b̂ĝ_e[cv[e]̂[�ca�i[p_êapg[db]̂nlĥ[gpĥdec_̂[nfêdi[f_n[e]̂[nfê[cv[
klmdef_epfh[jcg�ĥepc_¢[w|y[f_[f��caepc_ĝ_e[cv[e]̂[�ca�[mr[bc_dealbepc_[fbep̀per¢[f_n[wzy[e]̂[epĝ[â�lpân[vca[
bcg�ĥepc_[cv[̂fb][�caepc_[cv[e]̂[�ca�t[u]̂[db]̂nlĥ[d]fhh[�ac̀pn̂[vca[e]̂[can̂ahr[�acqâddpc_[cv[e]̂[�ca�[ec[
bcg�ĥepc_[f_n[d]fhh[_ce[̂£b̂ n̂[epĝ[hpgped[blaâ_e[l_n̂a[e]̂[jc_eafbe[¤cblĝ_edt[u]̂[db]̂nlĥ[d]fhh[m̂[ầ pd̂n[fe[
f��ac�apfê[p_êàfhd[fd[â�lpân[mr[e]̂[bc_npepc_d[cv[e]̂[�ca�[f_n[�acôbet[

~ZY��Y�[u]̂[jc_eafbecai[�acg�ehr[fvêa[m̂p_q[f\fan̂n[e]̂[jc_eafbe[f_n[e]̂âfvêa[fd[_̂b̂ddfar[ec[gfp_efp_[f[blaâ_e
dlmgpeefh[db]̂nlĥi[d]fhh[dlmgpe[f[dlmgpeefh[db]̂nlĥ[vca[e]̂[�ab]pêbe}d[f��ac̀fht[u]̂[�ab]pêbe}d[f��ac̀fh[d]fhh[_ce[m̂[
l_âfdc_fmhr[n̂hfr̂n[ca[\pe]]̂hnt[u]̂[dlmgpeefh[db]̂nlĥ[d]fhh[wxy[m̂[bccanp_fên[\pe][e]̂[jc_eafbeca}d[bc_dealbepc_[
db]̂nlĥi[f_n[w|y[fhhc\[e]̂[�ab]pêbe[âfdc_fmĥ[epĝ[ec[ầ p̂\[dlmgpeefhdt[¥v[e]̂[jc_eafbeca[vfphd[ec[dlmgpe[f[dlmgpeefh[
db]̂nlĥi[ca[vfphd[ec[�ac̀pn̂[dlmgpeefhd[p_[fbbcanf_b̂[\pe][e]̂[f��ac̀ n̂[dlmgpeefh[db]̂nlĥi[e]̂[jc_eafbeca[d]fhh[_ce[m̂[
_̂epeĥn[ec[f_r[p_bâfd̂[p_[jc_eafbe[klg[ca[̂£ê_dpc_[cv[jc_eafbe[upĝ[mfd̂n[c_[e]̂[epĝ[â�lpân[vca[ầ p̂\[cv[
dlmgpeefhdt[

~ZY��YZ[u]̂[jc_eafbeca[d]fhh[�̂avcag[e]̂[�ca�[p_[q̂_̂afh[fbbcanf_b̂[\pe][e]̂[gcde[âb̂_e[db]̂nlĥd[dlmgpeên[ec[e]̂
s\_̂a[f_n[�ab]pêbet[

~ZY���¦����������������� �������¡������
u]̂[jc_eafbeca[d]fhh[gf�̂[f̀fphfmĥi[fe[e]̂[�acôbe[dpêi[e]̂[jc_eafbe[¤cblĝ_edi[p_bhlnp_q[j]f_q̂[san̂adi[
jc_dealbepc_[j]f_q̂[¤pâbep̀̂di[f_n[ce]̂a[�cnpvpbfepc_di[p_[qccn[can̂a[f_n[gfa�̂n[blaâ_ehr[ec[p_npbfê[vp̂hn[b]f_q̂d[
f_n[d̂ĥbepc_d[gfn̂[nlap_q[bc_dealbepc_i[f_n[e]̂[f��ac̀ n̂[k]c�[¤af\p_qdi[�acnlbe[¤fefi[kfg�ĥdi[f_n[dpgphfa[â�lpân[
dlmgpeefhdt[u]̂d̂[d]fhh[m̂[p_[̂ĥbeac_pb[vcag[ca[�f�̂a[bc�ri[f̀fphfmĥ[ec[e]̂[�ab]pêbe[f_n[s\_̂ai[f_n[n̂hp̀̂ ân[ec[e]̂[
�ab]pêbe[vca[dlmgpeefh[ec[e]̂[s\_̂a[l�c_[bcg�ĥepc_[cv[e]̂[�ca�[fd[f[âbcan[cv[e]̂[�ca�[fd[bc_dealbênt[

~ZY����¡���¦��§��̈�©�ª�������¦������������ ��
~ZY��Y�[k]c�[¤af\p_qd[fâ[naf\p_qdi[npfqafgdi[db]̂nlĥdi[f_n[ce]̂a[nfef[d�̂bpfhhr[�â�fân[vca[e]̂[�ca�[mr[e]̂
jc_eafbeca[ca[f[klmbc_eafbecai[klm�dlmbc_eafbecai[gf_lvfbelâai[dl��hp̂ai[ca[npdeapmleca[ec[phhldeafê[dcĝ[�caepc_[cv[e]̂[
�ca�t[

~ZY��Y�[�acnlbe[¤fef[fâ[phhldeafepc_di[def_nfan[db]̂nlĥdi[�̂avcagf_b̂[b]faedi[p_dealbepc_di[macb]lâdi[npfqafgdi[f_n
ce]̂a[p_vcagfepc_[vla_pd]̂n[mr[e]̂[jc_eafbeca[ec[phhldeafê[gfêapfhd[ca[̂�lp�ĝ_e[vca[dcĝ[�caepc_[cv[e]̂[�ca�t[

~ZY��YZ[kfg�ĥd[fâ[�]rdpbfh[̂£fg�ĥd[e]fe[phhldeafê[gfêapfhdi[̂�lp�ĝ_ei[ca[\ca�gf_d]p�i[f_n[̂defmhpd][def_nfand[mr
\]pb][e]̂[�ca�[\phh[m̂[olnq̂nt[
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�X

YZ[\][̂_̀abc_defghijkl_mebnopq_dfqfl_̀frcstkl_fin_khrhsfe_kourhqqfsk_fet_ibq_vbiqefpq_dbportiqkw_xathe_coecbkt_hk_qb
ntrbikqefqt_abg_qat_vbiqefpqbe_cebcbktk_qb_pbiyber_qb_qat_hiyberfqhbi_jhzti_fin_qat_ntkhji_pbiptcq_t{cetkktn_hi_qat_
vbiqefpq_dbportiqk_ybe_qabkt_cbeqhbik_by_qat_|be}_ybe_gahpa_qat_vbiqefpq_dbportiqk_et~ohet_kourhqqfskw_�tzhtg_u�_
qat_�epahqtpq_hk_kou�tpq_qb_qat_shrhqfqhbik_by_̀tpqhbi_�w�w�w_�iyberfqhbifs_kourhqqfsk_ocbi_gahpa_qat_�epahqtpq_hk_ibq_
t{ctpqtn_qb_qf}t_etkcbikhzt_fpqhbi_rf�_ut_kb_hntiqhyhtn_hi_qat_vbiqefpq_dbportiqkw_̀ourhqqfsk_qafq_fet_ibq_et~ohetn_u�_
qat_vbiqefpq_dbportiqk_rf�_ut_etqoeitn_u�_qat_�epahqtpq_ghqaboq_fpqhbiw_

YZ[\][�_xat_vbiqefpqbe_kafss_etzhtg_ybe_pbrcshfipt_ghqa_qat_vbiqefpq_dbportiqkl_fccebztl_fin_kourhq_qb_qat_�epahqtpql
àbc_defghijkl_mebnopq_dfqfl_̀frcstkl_fin_khrhsfe_kourhqqfsk_et~ohetn_u�_qat_vbiqefpq_dbportiqkl_hi_fppbenfipt_ghqa_
qat_kourhqqfs_kpatnost_fccebztn_u�_qat_�epahqtpq_bel_hi_qat_fuktipt_by_fi_fccebztn_kourhqqfs_kpatnostl_ghqa_etfkbifust_
cebrcqitkk_fin_hi_kopa_kt~otipt_fk_qb_pfokt_ib_ntsf�_hi_qat_|be}_be_hi_qat_fpqhzhqhtk_by_qat_�gite_be_by_̀tcfefqt_
vbiqefpqbekw_

YZ[\][�_��_kourhqqhij_̀abc_defghijkl_mebnopq_dfqfl_̀frcstkl_fin_khrhsfe_kourhqqfskl_qat_vbiqefpqbe_etcetktiqk_qb_qat
�gite_fin_�epahqtpq_qafq_qat_vbiqefpqbe_afk_���_etzhtgtn_fin_fccebztn_qatrl_���_ntqterhitn_fin_ztehyhtn_rfqtehfskl_
yhtsn_rtfkoetrtiqk_fin_yhtsn_pbikqeopqhbi_pehqtehf_etsfqtn_qatetqbl_be_ghss_nb_kbl_fin_���_patp}tn_fin_pbbenhifqtn_qat_
hiyberfqhbi_pbiqfhitn_ghqahi_kopa_kourhqqfsk_ghqa_qat_et~ohetrtiqk_by_qat_|be}_fin_by_qat_vbiqefpq_dbportiqkw_

YZ[\][�_xat_vbiqefpqbe_kafss_cteyber_ib_cbeqhbi_by_qat_|be}_ybe_gahpa_qat_vbiqefpq_dbportiqk_et~ohet_kourhqqfs_fin
etzhtg_by_̀abc_defghijkl_mebnopq_dfqfl_̀frcstkl_be_khrhsfe_kourhqqfskl_oiqhs_qat_etkctpqhzt_kourhqqfs_afk_utti_
fccebztn_u�_qat_�epahqtpqw_

YZ[\][�_xat_|be}_kafss_ut_hi_fppbenfipt_ghqa_fccebztn_kourhqqfsk_t{ptcq_qafq_qat_vbiqefpqbe_kafss_ibq_ut_etshtztn_by
etkcbikhuhshq�_ybe_ntzhfqhbik_yebr_qat_et~ohetrtiqk_by_qat_vbiqefpq_dbportiqk_u�_qat_�epahqtpq�k_fccebzfs_by_̀abc_
defghijkl_mebnopq_dfqfl_̀frcstkl_be_khrhsfe_kourhqqfskl_oistkk_qat_vbiqefpqbe_afk_kctphyhpfss�_ibqhyhtn_qat_�epahqtpq_by_
kopa_ntzhfqhbi_fq_qat_qhrt_by_kourhqqfs_fin_���_qat_�epahqtpq_afk_jhzti_gehqqti_fccebzfs_qb_qat_kctphyhp_ntzhfqhbi_fk_f_
rhibe_pafijt_hi_qat_|be}l_be_���_f_vafijt_�ente_be_vbikqeopqhbi_vafijt_dhetpqhzt_afk_utti_hkkotn_foqabeh�hij_qat_
ntzhfqhbiw_xat_vbiqefpqbe_kafss_ibq_ut_etshtztn_by_etkcbikhuhshq�_ybe_teebek_be_brhkkhbik_hi_̀abc_defghijkl_mebnopq_dfqfl_
f̀rcstkl_be_khrhsfe_kourhqqfskl_u�_qat_�epahqtpq�k_fccebzfs_qatetbyw_

YZ[\][�_xat_vbiqefpqbe_kafss_nhetpq_kctphyhp_fqqtiqhbil_hi_gehqhij_be_bi_etkourhqqtn_̀abc_defghijkl_mebnopq_dfqfl
f̀rcstkl_be_khrhsfe_kourhqqfskl_qb_etzhkhbik_bqate_qafi_qabkt_et~otkqtn_u�_qat_�epahqtpq_bi_cetzhbok_kourhqqfskw_�i_qat_
fuktipt_by_kopa_ibqhptl_qat_�epahqtpq�k_fccebzfs_by_f_etkourhkkhbi_kafss_ibq_fccs�_qb_kopa_etzhkhbikw_

YZ[\][\�_xat_vbiqefpqbe_kafss_ibq_ut_et~ohetn_qb_cebzhnt_cebytkkhbifs_ktezhptk_qafq_pbikqhqoqt_qat_cefpqhpt_by_fepahqtpqoet
be_tijhittehij_oistkk_kopa_ktezhptk_fet_kctphyhpfss�_et~ohetn_u�_qat_vbiqefpq_dbportiqk_ybe_f_cbeqhbi_by_qat_|be}_be_
oistkk_qat_vbiqefpqbe_ittnk_qb_cebzhnt_kopa_ktezhptk_hi_bente_qb_pfee�_boq_qat_vbiqefpqbe�k_etkcbikhuhshqhtk_ybe_
pbikqeopqhbi_rtfikl_rtqabnkl_qtpaih~otkl_kt~otiptkl_fin_cebptnoetkw_xat_vbiqefpqbe_kafss_ibq_ut_et~ohetn_qb_cebzhnt_
cebytkkhbifs_ktezhptk_hi_zhbsfqhbi_by_fccshpfust_sfgw_

YZ[\][\�[\_�y_cebytkkhbifs_ntkhji_ktezhptk_be_pteqhyhpfqhbik_u�_f_ntkhji_cebytkkhbifs_etsfqtn_qb_k�kqtrkl_rfqtehfskl_be
t~ohcrtiq_fet_kctphyhpfss�_et~ohetn_by_qat_vbiqefpqbe_u�_qat_vbiqefpq_dbportiqkl_qat_�gite_fin_qat_�epahqtpq_ghss_
kctphy�_fss_cteyberfipt_fin_ntkhji_pehqtehf_qafq_kopa_ktezhptk_rokq_kfqhky�w_xat_vbiqefpqbe_kafss_ut_tiqhqstn_qb_ets�_ocbi_
qat_fnt~ofp�_fin_fppoefp�_by_qat_cteyberfipt_fin_ntkhji_pehqtehf_cebzhntn_hi_qat_vbiqefpq_dbportiqkw_xat_vbiqefpqbe_
kafss_pfokt_kopa_ktezhptk_be_pteqhyhpfqhbik_qb_ut_cebzhntn_u�_fi_fccebcehfqts�_shptiktn_ntkhji_cebytkkhbifsl_gabkt_
khjifqoet_fin_ktfs_kafss_fcctfe_bi_fss_nefghijkl_pfsposfqhbikl_kctphyhpfqhbikl_pteqhyhpfqhbikl_̀abc_defghijkl_fin_bqate_
kourhqqfsk_cetcfetn_u�_kopa_cebytkkhbifsw_̀abc_defghijkl_fin_bqate_kourhqqfsk_etsfqtn_qb_qat_|be}l_ntkhjitn_be_
pteqhyhtn_u�_kopa_cebytkkhbifsl_hy_cetcfetn_u�_bqatekl_kafss_utfe_kopa_cebytkkhbifs�k_gehqqti_fccebzfs_gati_kourhqqtn_qb_
qat_�epahqtpqw_xat_�gite_fin_qat_�epahqtpq_kafss_ut_tiqhqstn_qb_ets�_ocbi_qat_fnt~ofp�_fin_fppoefp�_by_qat_ktezhptkl_
pteqhyhpfqhbikl_fin_fccebzfsk_cteybertn_be_cebzhntn_u�_kopa_ntkhji_cebytkkhbifskl_cebzhntn_qat_�gite_fin_�epahqtpq_
afzt_kctphyhtn_qb_qat_vbiqefpqbe_qat_cteyberfipt_fin_ntkhji_pehqtehf_qafq_kopa_ktezhptk_rokq_kfqhky�w_moekofiq_qb_qahk_
t̀pqhbi_�w��w��l_qat_�epahqtpq_ghss_etzhtg_fin_fccebzt_be_qf}t_bqate_fccebcehfqt_fpqhbi_bi_kourhqqfsk_bis�_ybe_qat_
shrhqtn_coecbkt_by_patp}hij_ybe_pbiyberfipt_ghqa_hiyberfqhbi_jhzti_fin_qat_ntkhji_pbiptcq_t{cetkktn_hi_qat_vbiqefpq_
dbportiqkw_

YZ[\][\�[]_�y_qat_vbiqefpq_dbportiqk_et~ohet_qat_vbiqefpqbe�k_ntkhji_cebytkkhbifs_qb_pteqhy�_qafq_qat_|be}_afk_utti
cteybertn_hi_fppbenfipt_ghqa_qat_ntkhji_pehqtehfl_qat_vbiqefpqbe_kafss_yoeihka_kopa_pteqhyhpfqhbik_qb_qat_�epahqtpq_fq_qat_
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YZ[\]̂_̀]Z_]Ya\]bcd[]ef\gZbZ\̀]hi]Ya\]jdgaZY\gYk]

lmnompqrsptupvwxs
ya\]zc_Yd̂gYcd]eâ{{]gc_bZ_\]cf\d̂YZc_e]̂Y]Ya\]eZY\]Yc]̂d\̂e]f\d[ZYY\̀]hi]̂ff{Zĝh{\]{̂|e}]eŶY~Y\e}]cd̀Z_̂_g\e}]gc̀\e}]
d~{\e]̂_̀]d\�~{̂YZc_e}]{̂|b~{]cd̀\de]cb]f~h{Zg]̂~YacdZYZ\e}]̂_̀]Ya\]zc_Yd̂gY]�cg~[\_Ye]̂_̀]eâ{{]_cY]~_d\̂ec_̂h{i]
\_g~[h\d]Ya\]eZY\]|ZYa][̂Y\dẐ{e]cd]\�~Zf[\_Yk]

lmno�p��xxw��p���p��x��w��
lmno�no]ya\]zc_Yd̂gYcd]eâ{{]h\]d\efc_eZh{\]bcd]g~YYZ_�}]bZYYZ_�}]cd]f̂YgaZ_�]d\�~Zd\̀]Yc]gc[f{\Y\]Ya\]�cd�]cd]Yc][̂�\]ZYe
f̂dYe]bZY]Yc�\Ya\d]fdcf\d{ik]j{{]̂d\̂e]d\�~ZdZ_�]g~YYZ_�}]bZYYZ_�}]cd]f̂YgaZ_�]eâ{{]h\]d\eYcd\̀]Yc]Ya\]gc_̀ZYZc_]\�ZeYZ_�]fdZcd]
Yc]Ya\]g~YYZ_�}]bZYYZ_�}]cd]f̂YgaZ_�}]~_{\ee]cYa\d|Ze\]d\�~Zd\̀]hi]Ya\]zc_Yd̂gY]�cg~[\_Yek]

lmno�n�]ya\]zc_Yd̂gYcd]eâ{{]_cY]̀̂ [̂�\]cd]\_̀ _̂�\d]̂]fcdYZc_]cb]Ya\]�cd�]cd]b~{{i]cd]f̂dYẐ{{i]gc[f{\Y\̀]gc_eYd~gYZc_
cb]Ya\]�|_\d]cd]�\f̂d̂Y\]zc_Yd̂gYcde]hi]g~YYZ_�}]f̂YgaZ_�}]cd]cYa\d|Ze\]̂{Y\dZ_�]e~ga]gc_eYd~gYZc_}]cd]hi]\�ĝ�̂YZc_k]
ya\]zc_Yd̂gYcd]eâ{{]_cY]g~Y]cd]cYa\d|Ze\]̂{Y\d]gc_eYd~gYZc_]hi]Ya\]�|_\d]cd]̂]�\f̂d̂Y\]zc_Yd̂gYcd]\�g\fY]|ZYa]|dZYY\_]
gc_e\_Y]cb]Ya\]�|_\d]̂_̀]cb]Ya\]�\f̂d̂Y\]zc_Yd̂gYcdk]zc_e\_Y]eâ{{]_cY]h\]~_d\̂ec_̂h{i]|ZYaa\{̀k]ya\]zc_Yd̂gYcd]eâ{{]
_cY]~_d\̂ec_̂h{i]|ZYaac{̀}]bdc[]Ya\]�|_\d]cd]̂]�\f̂d̂Y\]zc_Yd̂gYcd}]ZYe]gc_e\_Y]Yc]g~YYZ_�]cd]cYa\d|Ze\]̂{Y\dZ_�]Ya\]
�cd�k]

lmno�p��s��w��pq�
lmno�no]ya\]zc_Yd̂gYcd]eâ{{]�\\f]Ya\]fd\[Ze\e]̂_̀]e~ddc~_̀Z_�]̂d\̂]bd\\]bdc[]̂gg~[~{̂YZc_]cb]|̂eY\][̂Y\dẐ{e]̂_̀
d~hhZea]ĝ~e\̀]hi]cf\d̂YZc_e]~_̀\d]Ya\]zc_Yd̂gYk]jY]gc[f{\YZc_]cb]Ya\]�cd�}]Ya\]zc_Yd̂gYcd]eâ{{]d\[c�\]|̂eY\]
[̂Y\dẐ{e}]d~hhZea}]Ya\]zc_Yd̂gYcd�e]Ycc{e}]gc_eYd~gYZc_]\�~Zf[\_Y}][̂gaZ_\di}]̂_̀]e~df{~e][̂Y\dẐ{e]bdc[]̂_̀]̂hc~Y]Ya\]
�dc�\gYk]

lmno�n�]�b]Ya\]zc_Yd̂gYcd]b̂Z{e]Yc]g{\̂_]~f]̂e]fdc�Z̀\̀]Z_]Ya\]zc_Yd̂gY]�cg~[\_Ye}]Ya\]�|_\d][̂i]̀c]ec]̂_̀]Ya\]�|_\d
eâ{{]h\]\_YZY{\̀]Yc]d\Z[h~de\[\_Y]bdc[]Ya\]zc_Yd̂gYcdk]

lmno�p���srrpxtp�t��
ya\]zc_Yd̂gYcd]eâ{{]fdc�Z̀\]Ya\]�|_\d]̂_̀]jdgaZY\gY]|ZYa]̂gg\ee]Yc]Ya\]�cd�]Z_]fd\f̂d̂YZc_]̂_̀]fdc�d\ee]|a\d\�\d]
{cĝY\̀k]

lmno�p t¡��xwsr¢p��xs�xrp���p�t�¡�w��xr
ya\]zc_Yd̂gYcd]eâ{{]f̂i]̂{{]dcî{YZ\e]̂_̀]{Zg\_e\]b\\ek]ya\]zc_Yd̂gYcd]eâ{{]̀\b\_̀]e~ZYe]cd]g{̂Z[e]bcd]Z_bdZ_�\[\_Y]cb]
gcfidZ�aYe]̂_̀]f̂Y\_Y]dZ�aYe]̂_̀]eâ{{]ac{̀]Ya\]�|_\d]̂_̀]jdgaZY\gY]âd[{\ee]bdc[]{cee]c_]̂ggc~_Y]Ya\d\cb}]h~Y]eâ{{]_cY]
h\]d\efc_eZh{\]bcd]̀\b\_e\]cd]{cee]|a\_]̂]f̂dYZg~{̂d]̀\eZ�_}]fdcg\ee}]cd]fdc̀~gY]cb]̂]f̂dYZg~{̂d][̂_~b̂gY~d\d]cd]
[̂_~b̂gY~d\de]Ze]d\�~Zd\̀]hi]Ya\]zc_Yd̂gY]�cg~[\_Ye}]cd]|a\d\]Ya\]gcfidZ�aY]�Zc{̂YZc_e]̂d\]gc_ŶZ_\̀]Z_]�d̂|Z_�e}]
�f\gZbZĝYZc_e}]cd]cYa\d]̀cg~[\_Ye]fd\f̂d\̀]hi]Ya\]�|_\d]cd]jdgaZY\gYk]£c|\�\d}]Zb]̂_]Z_bdZ_�\[\_Y]cb]̂]gcfidZ�aY]cd]
f̂Y\_Y]Ze]̀Zegc�\d\̀]hi}]cd][̂ \̀]�_c|_]Yc}]Ya\]zc_Yd̂gYcd}]Ya\]zc_Yd̂gYcd]eâ{{]h\]d\efc_eZh{\]bcd]Ya\]{cee]~_{\ee]Ya\]
Z_bcd[̂YZc_]Ze]fdc[fY{i]b~d_Zea\̀]Yc]Ya\]jdgaZY\gYk]

lmno¤p¥��s¦�wuw��xwt�
lmno¤no]yc]Ya\]b~{{\eY]\�Y\_Y]f\d[ZYY\̀]hi]{̂|}]Ya\]zc_Yd̂gYcd]eâ{{]Z_̀\[_Zbi]̂_̀]ac{̀]âd[{\ee]Ya\]�|_\d}]jdgaZY\gY}
jdgaZY\gY�e]gc_e~{Ŷ_Ye}]̂_̀]̂�\_Ye]̂_̀]\[f{ci\\e]cb]̂_i]cb]Ya\[]bdc[]̂_̀]̂�̂Z_eY]g{̂Z[e}]̀̂ [̂�\e}]{cee\e}]̂_̀]
\�f\_e\e}]Z_g{~̀Z_�]h~Y]_cY]{Z[ZY\̀]Yc]̂YYcd_\ie�]b\\e}]̂dZeZ_�]c~Y]cb]cd]d\e~{YZ_�]bdc[]f\dbcd[̂_g\]cb]Ya\]�cd�}]
fdc�Z̀\̀]YâY]e~ga]g{̂Z[}]̀̂ [̂�\}]{cee}]cd]\�f\_e\]Ze]̂YYdZh~Ŷh{\]Yc]hc̀Z{i]Z_�~di}]eZg�_\ee}]̀Ze\̂e\]cd]̀\̂Ya}]cd]Yc]Z_�~di]
Yc]cd]̀\eYd~gYZc_]cb]Ŷ_�Zh{\]fdcf\dYi]§cYa\d]Yâ_]Ya\]�cd�]ZYe\{b̈}]h~Y]c_{i]Yc]Ya\]\�Y\_Y]ĝ~e\̀]hi]Ya\]_\�{Z�\_Y]̂gYe]cd]
c[ZeeZc_e]cb]Ya\]zc_Yd̂gYcd}]̂]�~hgc_Yd̂gYcd}]̂_ic_\]̀Zd\gY{i]cd]Z_̀Zd\gY{i]\[f{ci\̀]hi]Ya\[}]cd]̂_ic_\]bcd]|ace\]̂gYe]
Ya\i][̂i]h\]{Ẑh{\}]d\�̂d̀{\ee]cb]|a\Ya\d]cd]_cY]e~ga]g{̂Z[}]̀̂ [̂�\}]{cee}]cd]\�f\_e\]Ze]ĝ~e\̀]Z_]f̂dY]hi]̂]f̂dYi]
Z_̀\[_ZbZ\̀]a\d\~_̀\dk]�~ga]ch{Z�̂YZc_]eâ{{]_cY]h\]gc_eYd~\̀]Yc]_\�̂Y\}]̂hdZ̀�\}]cd]d\̀~g\]cYa\d]dZ�aYe]cd]ch{Z�̂YZc_e]cb]
Z_̀\[_ZYi]YâY]|c~{̀]cYa\d|Ze\]\�ZeY]̂e]Yc]̂]f̂dYi]cd]f\dec_]̀\egdZh\̀]Z_]YaZe]�\gYZc_]©kª«k]

lmno¤n�]�_]g{̂Z[e]̂�̂Z_eY]̂_i]f\dec_]cd]\_YZYi]Z_̀\[_ZbZ\̀]~_̀\d]YaZe]�\gYZc_]©kª«]hi]̂_]\[f{ci\\]cb]Ya\]zc_Yd̂gYcd}]̂
�~hgc_Yd̂gYcd}]̂_ic_\]̀Zd\gY{i]cd]Z_̀Zd\gY{i]\[f{ci\̀]hi]Ya\[}]cd]̂_ic_\]bcd]|ace\]̂gYe]Ya\i][̂i]h\]{Ẑh{\}]Ya\]
Z_̀\[_ZbZĝYZc_]ch{Z�̂YZc_]~_̀\d]�\gYZc_]©kª«kª]eâ{{]_cY]h\]{Z[ZY\̀]hi]̂]{Z[ZŶYZc_]c_]̂[c~_Y]cd]Yif\]cb]̀̂ [̂�\e}]
gc[f\_êYZc_}]cd]h\_\bZYe]f̂îh{\]hi]cd]bcd]Ya\]zc_Yd̂gYcd]cd]̂]�~hgc_Yd̂gYcd]~_̀\d]|cd�\de�]gc[f\_êYZc_]̂gYe}]
Z̀êhZ{ZYi]h\_\bZY]̂gYe}]cd]cYa\d]\[f{ci\\]h\_\bZY]̂gYek]
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YZ[\]̂_̀à̀ỲZ]b\[_][̀
cadèfghgijk
cadedelmnolpqrnstortlsultnolvoquwxlwqloxtstylqotzsxo{l|yltnol}~xoqlv�qu�zxtltwl�ortswxl�����lzx{ls{oxts�so{lzulu�rnlsxltno
p�qoo�oxt�l

caded�l��tsou�lqouvwxus|s�stsou�lzx{l�s�stztswxulw�lz�tnwqstylw�ltnolpqrnstortlzuluotl�wqtnlsxltnol�wxtqzrtl�wr��oxtulunz��
xwtl|olqoutqsrto{�l�w{s�so{�lwqlo�tox{o{l~stnw�tl~qsttoxlrwxuoxtlw�ltnol}~xoq�l�wxtqzrtwq�lzx{lpqrnstort�l�wxuoxtlunz��l
xwtl|ol�xqozuwxz|�yl~stnno�{�l

cad�̀Y���h���ij���h̀��̀��g̀]�h�ij��
cad�delmnolpqrnstortl~s��lvqw�s{olz{�sxsutqztswxlw�ltnol�wxtqzrtlzul{ourqs|o{lsxltnol�wxtqzrtl�wr��oxtulzx{l~s��l|olzx
}~xoq�ulqovqouoxtzts�ol{�qsx�lrwxutq�rtswxl�xts�ltnol{ztoltnolpqrnstortlsuu�oultnol�sxz�l�oqts�srztol�wql�zy�oxt�lmnol
pqrnstortl~s��lnz�olz�tnwqstyltwlzrtlwxl|onz��lw�ltnol}~xoqlwx�yltwltnolo�toxtlvqw�s{o{lsxltnol�wxtqzrtl�wr��oxtu�l

cad�d�lmnolpqrnstortl~s��l�sustltnolustolztlsxtoq�z�ulzvvqwvqsztoltwltnolutz�olw�lrwxutq�rtswx�lwqlzulwtnoq~suolz�qoo{l~stn
tnol}~xoq�ltwl|orw�ol�oxoqz��yl�z�s�szql~stnltnolvqw�qouulzx{l��z�stylw�ltnolvwqtswxlw�ltnol�wq�lrw�v�oto{�lzx{ltwl
{otoq�sxolsxl�oxoqz�ls�ltnol�wq�lw|uoq�o{lsul|osx�lvoq�wq�o{lsxlzl�zxxoqlsx{srztsx�ltnztltnol�wq��l~noxl����yl
rw�v�oto{�l~s��l|olsxlzrrwq{zxrol~stnltnol�wxtqzrtl�wr��oxtu�l�w~o�oq�ltnolpqrnstortl~s��lxwtl|olqo��sqo{ltwl�z�ol
o�nz�uts�olwqlrwxtsx�w�ulwx�ustolsxuvortswxultwlrnor�ltnol��z�stylwql��zxtstylw�ltnol�wq��lmnolpqrnstortl~s��lxwtlnz�ol
rwxtqw�lw�oq�lrnzq�olw��lwqlqouvwxus|s�styl�wqltnolrwxutq�rtswxl�ozxu�l�otnw{u�ltornxs��ou�luo��oxroulwqlvqwro{�qou�lwql
�wqltnoluz�otylvqorz�tswxulzx{lvqw�qz�ulsxlrwxxortswxl~stnltnol�wq��lusxroltnouolzqoluw�o�yltnol�wxtqzrtwq�ulqs�ntulzx{l
qouvwxus|s�stsoul�x{oqltnol�wxtqzrtl�wr��oxtu�l

cad�d�l}xltnol|zusulw�ltnolustol�sustu�ltnolpqrnstortl~s��l�oovltnol}~xoqlqozuwxz|�ylsx�wq�o{lz|w�tltnolvqw�qouulzx{
��z�stylw�ltnolvwqtswxlw�ltnol�wq�lrw�v�oto{�lzx{lvqw�vt�ylqovwqtltwltnol}~xoql� ¡l�xw~xl{o�sztswxul�qw�ltnol�wxtqzrtl
�wr��oxtu�l��¡l�xw~xl{o�sztswxul�qw�ltnol�wutlqoroxtlrwxutq�rtswxlurno{��olu�|�stto{l|yltnol�wxtqzrtwq�lzx{l��¡l
{o�ortulzx{l{o�srsoxrsoulw|uoq�o{lsxltnol�wq��lmnolpqrnstortl~s��lxwtl|olqouvwxus|�ol�wqltnol�wxtqzrtwq�ul�zs��qoltwl
voq�wq�ltnol�wq�lsxlzrrwq{zxrol~stnltnolqo��sqo�oxtulw�ltnol�wxtqzrtl�wr��oxtu�lmnolpqrnstortl~s��lxwtlnz�olrwxtqw�l
w�oqlwqlrnzq�olw��lzx{l~s��lxwtl|olqouvwxus|�ol�wqlzrtulwqlw�suuswxulw��ltnol�wxtqzrtwq�l��|rwxtqzrtwqu�lwqltnosqlz�oxtulwql
o�v�wyoou�lwqlzxylwtnoqlvoquwxulwqloxtstsoulvoq�wq�sx�lvwqtswxulw�ltnol�wq��l

cad�dà]���¢h��j���h�
mnol}~xoqlzx{l�wxtqzrtwqlunz��lsxr��{oltnolpqrnstortlsxlz��lrw���xsrztswxultnztlqo�ztoltwlwqlz��ortltnolpqrnstort�ul
uoq�sroulwqlvqw�ouuswxz�lqouvwxus|s�stsou�lmnol}~xoqlunz��lvqw�vt�ylxwts�yltnolpqrnstortlw�ltnolu�|utzxrolw�lzxyl{sqortl
rw���xsrztswxul|ot~ooxltnol}~xoqlzx{ltnol�wxtqzrtwqlwtnoq~suolqo�ztsx�ltwltnol�qw£ort�ll�w���xsrztswxul|ylzx{l~stnl
tnolpqrnstort�ulrwxu��tzxtulunz��l|oltnqw��nltnolpqrnstort�l�w���xsrztswxul|ylzx{l~stnl��|rwxtqzrtwqulzx{lu�vv�soqul
unz��l|oltnqw��nltnol�wxtqzrtwq�l�w���xsrztswxul|ylzx{l~stnl�ovzqztol�wxtqzrtwqulunz��l|oltnqw��nltnol}~xoq�lmnol
�wxtqzrtl�wr��oxtul�zyluvors�ylwtnoqlrw���xsrztswxlvqwtwrw�u�l

cad�d¤l¥zuo{lwxltnolpqrnstort�ulo�z��ztswxulw�ltnol�wxtqzrtwq�ulpvv�srztswxul�wql�zy�oxt�ltnolpqrnstortl~s��lqo�so~lzx{
roqts�yltnolz�w�xtul{�oltnol�wxtqzrtwqlzx{l~s��lsuu�ol�oqts�srztoul�wql�zy�oxtlsxlu�rnlz�w�xtu�l

cad�d¦lmnolpqrnstortlnzulz�tnwqstyltwlqo£ortl�wq�ltnztl{woulxwtlrwx�wq�ltwltnol�wxtqzrtl�wr��oxtu�l�noxo�oqltno
pqrnstortlrwxus{oqulstlxorouuzqylwqlz{�suz|�o�ltnolpqrnstortl~s��lnz�olz�tnwqstyltwlqo��sqolsxuvortswxlwqltoutsx�lw�ltnol
�wq�lsxlzrrwq{zxrol~stnl�ortswxul ��§��lzx{l ��§���l~notnoqlwqlxwtltnol�wq�lsul�z|qsrzto{�lsxutz��o{lwqlrw�v�oto{�l
�w~o�oq�lxostnoqltnsulz�tnwqstylw�ltnolpqrnstortlxwqlzl{orsuswxl�z{olsxl�ww{l�zstnlostnoqltwlo�oqrsuolwqlxwtltwlo�oqrsuol
u�rnlz�tnwqstylunz��l�s�olqsuoltwlzl{�tylwqlqouvwxus|s�stylw�ltnolpqrnstortltwltnol�wxtqzrtwq�l��|rwxtqzrtwqu�lu�vv�soqu�l
tnosqlz�oxtulwqlo�v�wyoou�lwqlwtnoqlvoquwxulwqloxtstsoulvoq�wq�sx�lvwqtswxulw�ltnol�wq��l

cad�d̈lmnolpqrnstortl~s��lqo�so~lzx{lzvvqw�o�lwqltz�olwtnoqlzvvqwvqsztolzrtswxl�vwx�ltnol�wxtqzrtwq�ulu�|�sttz�ulu�rnlzu
�nwvl�qz~sx�u�l�qw{�rtl�ztz�lzx{l�z�v�ou�l|�tlwx�yl�wqltnol�s�sto{lv�qvwuolw�lrnor�sx�l�wqlrwx�wq�zxrol~stnl
sx�wq�ztswxl�s�oxlzx{ltnol{ous�xlrwxrovtlo�vqouuo{lsxltnol�wxtqzrtl�wr��oxtu�lmnolpqrnstort�ulzrtswxl~s��l|oltz�oxlsxl
zrrwq{zxrol~stnltnolu�|�sttz�lurno{��olzvvqw�o{l|yltnolpqrnstortlwq�lsxltnolz|uoxrolw�lzxlzvvqw�o{lu�|�sttz�lurno{��o�l
~stnlqozuwxz|�olvqw�vtxouul~ns�olz��w~sx�lu���srsoxtlts�olsxltnolpqrnstort�ulvqw�ouuswxz�l£�{��oxtltwlvoq�stlz{o��ztol
qo�so~�l©o�so~lw�lu�rnlu�|�sttz�ulsulxwtlrwx{�rto{l�wqltnolv�qvwuolw�l{otoq�sxsx�ltnolzrr�qzrylzx{lrw�v�otoxouulw�l
wtnoql{otzs�ulu�rnlzul{s�oxuswxulzx{l��zxtstsou�lwql�wqlu�|utzxtsztsx�lsxutq�rtswxul�wqlsxutz��ztswxlwqlvoq�wq�zxrolw�l
o��sv�oxtlwqluyuto�u�lz��lw�l~nsrnlqo�zsxltnolqouvwxus|s�stylw�ltnol�wxtqzrtwqlzulqo��sqo{l|yltnol�wxtqzrtl�wr��oxtu�l
mnolpqrnstort�ulqo�so~lw�ltnol�wxtqzrtwq�ulu�|�sttz�ulunz��lxwtlqo�so�oltnol�wxtqzrtwqlw�ltnolw|�s�ztswxul�x{oql
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YZ[\]̂_̀abcbdabcedaf_gabchicajkZalm[k]\Z[\ǹamZo]Zpàkfqqa_̂\a[̂_̀\]\r\Zafssm̂ofqâtàftZ\uasmZ[fr\]̂_̀âmâtaf_ua
[̂_̀\mr[\]̂_avZf_̀davZ\k̂g̀da\Z[k_]wrZ̀dàZwrZ_[Z̀dâmasm̂[ZgrmZ̀cajkZalm[k]\Z[\ǹafssm̂ofqâtafàsZ[]t][a]\Zvàkfqqa
_̂\a]_g][f\Zafssm̂ofqâtaf_af̀̀Zvxquâtapk][ka\kZa]\Zva]̀afa[̂vŝ_Z_\ca

yz{|{}ajkZalm[k]\Z[\ap]qqasmZsfmZa~kf_�Za�mgZm̀af_ga~̂_̀\mr[\]̂_a~kf_�Za�]mZ[\]oZ̀daf_gavfuâmgZmav]_̂ma[kf_�Z̀a]_
\kZa� m̂�af̀asm̂o]gZga]_aYZ[\]̂_a�c�cajkZalm[k]\Z[\ap]qqa]_oZ̀\]�f\Zaf_gavf�ZagZ\Zmv]_f\]̂_̀af_gamZ[̂vvZ_gf\]̂_̀a
mZ�fmg]_�a[̂_[ZfqZgaf_gar_�_̂p_a[̂_g]\]̂_̀af̀asm̂o]gZga]_aYZ[\]̂_abc�c�ca

yz{|{�ajkZalm[k]\Z[\ap]qqa[̂_gr[\a]_̀sZ[\]̂_̀a\̂agZ\Zmv]_Za\kZagf\Zâmagf\Z̀âtaYrx̀\f_\]fqa~̂vsqZ\]̂_af_ga\kZagf\Zât
t]_fqa[̂vsqZ\]̂_�a]̀̀rZa~Zm\]t][f\Z̀âtaYrx̀\f_\]fqa~̂vsqZ\]̂_asrm̀rf_\a\̂aYZ[\]̂_a�c��amZ[Z]oZaf_gat̂mpfmga\̂a\kZa
�p_Zmdat̂ma\kZa�p_ZmǹamZo]Zpaf_gamZ[̂mg̀dapm]\\Z_apfmmf_\]Z̀af_gamZqf\Zgaĝ[rvZ_\̀amZwr]mZgaxua\kZa~̂_\mf[\af_ga
f̀̀ZvxqZgaxua\kZa~̂_\mf[\̂masrm̀rf_\a\̂aYZ[\]̂_a�ch��af_ga]̀̀rZafat]_fqa~Zm\]t][f\Zat̂ma�fuvZ_\asrm̀rf_\a\̂aYZ[\]̂_a�ch�ca

yz{|{��a�ta\kZa�p_Zmaf_galm[k]\Z[\af�mZZda\kZalm[k]\Z[\ap]qqasm̂o]gZâ_Zâmav̂ mZa�m̂�Z[\amZsmZ̀Z_\f\]oZ̀a\̂af̀̀ ]̀\a]_
[fmmu]_�âr\a\kZalm[k]\Z[\ǹamZ̀ŝ_̀]x]q]\]Z̀af\a\kZà]\ZcajkZa�p_Zmàkfqqa_̂\]tua\kZa~̂_\mf[\̂mâtaf_ua[kf_�Za]_a\kZa
gr\]Z̀damZ̀ŝ_̀]x]q]\]Z̀af_gaq]v]\f\]̂_̀âtafr\k̂m]\uâta\kZa�m̂�Z[\amZsmZ̀Z_\f\]oZ̀ca

yz{|{��ajkZalm[k]\Z[\ap]qqa]_\ZmsmZ\af_gagZ[]gZavf\\Zm̀a[̂_[Zm_]_�asZmt̂mvf_[Zar_gZmdaf_gamZwr]mZvZ_\̀âtda\kZ
~̂_\mf[\a�̂[rvZ_\̀â_apm]\\Z_amZwrZ̀\âtaZ]\kZma\kZa�p_Zmâma~̂_\mf[\̂mcajkZalm[k]\Z[\ǹamZ̀ŝ_̀Za\̂àr[kamZwrZ̀\̀a
p]qqaxZavfgZa]_apm]\]_�ap]\k]_af_ua\]vZaq]v]\̀af�mZZgarŝ_âmâ\kZmp]̀Zap]\kamZf̀̂ _fxqZasm̂vs\_Z̀̀ca

yz{|{�|a�_\ZmsmZ\f\]̂_̀af_gagZ[]̀]̂_̀âta\kZalm[k]\Z[\ap]qqaxZa[̂_̀]̀\Z_\ap]\ka\kZa]_\Z_\âtdaf_gamZf̀̂ _fxqua]_tZmfxqZ
tm̂vda\kZa~̂_\mf[\a�̂[rvZ_\̀af_gap]qqaxZa]_apm]\]_�âma]_a\kZat̂mvâtagmfp]_�̀ca�kZ_avf�]_�àr[ka]_\ZmsmZ\f\]̂_̀af_ga
gZ[]̀]̂_̀da\kZalm[k]\Z[\ap]qqaZ_gZfôma\̂àZ[rmZatf]\ktrqasZmt̂mvf_[Zaxuax̂\ka�p_Zmaf_ga~̂_\mf[\̂mdap]qqa_̂\àk̂pa
sfm\]fq]\ua\̂aZ]\kZmdaf_gap]qqa_̂\axZaq]fxqZat̂mamZ̀rq\̀âta]_\ZmsmZ\f\]̂_̀âmagZ[]̀]̂_̀amZ_gZmZga]_a�̂ ĝatf]\kca

yz{|{��ajkZalm[k]\Z[\ǹagZ[]̀]̂_̀â_avf\\Zm̀amZqf\]_�a\̂afZ̀\kZ\][aZttZ[\ap]qqaxZat]_fqa]ta[̂_̀]̀\Z_\ap]\ka\kZa]_\Z_\
Z�smZ̀̀Zga]_a\kZa~̂_\mf[\a�̂[rvZ_\̀ca

yz{|{�zajkZalm[k]\Z[\ap]qqamZo]Zpaf_gamZ̀ŝ_ga\̂amZwrZ̀\̀at̂ma]_t̂mvf\]̂_afx̂r\a\kZa~̂_\mf[\a�̂[rvZ_\̀cajkZ
lm[k]\Z[\ǹamZ̀ŝ_̀Za\̂àr[kamZwrZ̀\̀ap]qqaxZavfgZa]_apm]\]_�ap]\k]_af_ua\]vZaq]v]\̀af�mZZgarŝ_âmâ\kZmp]̀Zap]\ka
mZf̀̂ _fxqZasm̂vs\_Z̀̀ca�tafssm̂sm]f\Zda\kZalm[k]\Z[\ap]qqasmZsfmZaf_ga]̀̀rZàrssqZvZ_\fqa�mfp]_�̀af_gaYsZ[]t][f\]̂_̀a]_a
mZ̀ŝ_̀Za\̂a\kZamZwrZ̀\̀at̂ma]_t̂mvf\]̂_ca

���������������������������
y�{�� ¡¢£¤£¥£¦¤§
y�{�{�alaYrx[̂_\mf[\̂ma]̀afasZm̀̂_âmaZ_\]\uapk̂akf̀afag]mZ[\a[̂_\mf[\ap]\ka\kZa~̂_\mf[\̂ma\̂asZmt̂mvafaŝm\]̂_âta\kZ
� m̂�af\a\kZà]\ZcajkZa\ZmväYrx[̂_\mf[\̂m©a]̀amZtZmmZga\̂a\km̂r�k̂r\a\kZa~̂_\mf[\a�̂[rvZ_\̀af̀a]tà]_�rqfma]_a_rvxZma
f_gavZf_̀afaYrx[̂_\mf[\̂mâmaf_afr\k̂m]ªZgamZsmZ̀Z_\f\]oZâta\kZaYrx[̂_\mf[\̂mcajkZa\ZmväYrx[̂_\mf[\̂m©aĝZ̀a_̂\a
]_[qrgZafaYZsfmf\Za~̂_\mf[\̂mâma\kZàrx[̂_\mf[\̂m̀âtafaYZsfmf\Za~̂_\mf[\̂mca

y�{�{|alaYrx«̀rx[̂_\mf[\̂ma]̀afasZm̀̂_âmaZ_\]\uapk̂akf̀afag]mZ[\âma]_g]mZ[\a[̂_\mf[\ap]\kafaYrx[̂_\mf[\̂ma\̂asZmt̂mvaf
ŝm\]̂_âta\kZa� m̂�af\a\kZà]\ZcajkZa\ZmväYrx«̀rx[̂_\mf[\̂m©a]̀amZtZmmZga\̂a\km̂r�k̂r\a\kZa~̂_\mf[\a�̂[rvZ_\̀af̀a]ta
]̀_�rqfma]_a_rvxZmaf_gavZf_̀afaYrx«̀rx[̂_\mf[\̂mâmaf_afr\k̂m]ªZgamZsmZ̀Z_\f\]oZâta\kZaYrx«̀rx[̂_\mf[\̂mca

y�{|���¬­®̄�¦¢��°±²¦¤¥®­²¥§�­¤̄��¥³¡®��¦¤¥®­²¥§�¢¦®�́¦®¥£¦¤§�¦¢�¥³¡�µ¦®¶
y�{|{�a·_qZ̀̀ â\kZmp]̀Zà\f\Zga]_a\kZa~̂_\mf[\a�̂[rvZ_\̀da\kZa~̂_\mf[\̂mdaf̀à̂ _̂af̀asmf[\][fxqZaft\Zmafpfmgâta\kZ
~̂_\mf[\dàkfqqa_̂\]tua\kZa�p_Zmaf_galm[k]\Z[\âta\kZasZm̀̂ _̀âmaZ_\]\]Z̀asm̂ŝ Z̀gat̂maZf[kasm]_[]sfqaŝm\]̂_âta\kZa
� m̂�da]_[qrg]_�a\k̂ Z̀apk̂afmZa\̂atrm_]̀kavf\Zm]fq̀âmaZwr]svZ_\atfxm][f\Zga\̂afàsZ[]fqagZ̀]�_ca�]\k]_ah�agfùâta
mZ[Z]s\âta\kZa]_t̂mvf\]̂_da\kZalm[k]\Z[\avfua_̂\]tua\kZa~̂_\mf[\̂mapkZ\kZma\kZa�p_Zmâma\kZalm[k]\Z[\a̧h¹akf̀a
mZf̀̂ _fxqZâx�Z[\]̂_a\̂af_uàr[kasm̂ŝ Z̀gasZm̀̂_âmaZ_\]\uâma̧i¹amZwr]mZ̀afgg]\]̂_fqa\]vZat̂mamZo]Zpcaºf]qrmZâta\kZa
lm[k]\Z[\a\̂asm̂o]gZa_̂\][Zap]\k]_a\kZah�«gfuasZm]̂gàkfqqa[̂_̀\]\r\Za_̂\][Zâta_̂amZf̀̂ _fxqZâx�Z[\]̂_ca

y�{|{|ajkZa~̂_\mf[\̂màkfqqa_̂\a[̂_\mf[\ap]\kafasm̂ŝ Z̀gasZm̀̂_âmaZ_\]\ua\̂apk̂va\kZa�p_Zmâmalm[k]\Z[\akf̀avfgZ
mZf̀̂ _fxqZaf_ga\]vZquâx�Z[\]̂_cajkZa~̂_\mf[\̂màkfqqa_̂\axZamZwr]mZga\̂a[̂_\mf[\ap]\kaf_û_Za\̂apk̂va\kZa~̂_\mf[\̂ma
kf̀avfgZamZf̀̂ _fxqZâx�Z[\]̂_ca

y�{|{�a�ta\kZa�p_Zmâmalm[k]\Z[\akf̀amZf̀̂ _fxqZâx�Z[\]̂_a\̂afasZm̀̂_âmaZ_\]\uasm̂ŝ Z̀gaxua\kZa~̂_\mf[\̂mda\kZ
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XY

Z[\]̂_̀][̂abc_ddaê[e[bfa_\[]cf̂a][agc[ha]cfaig\f̂a[̂aĵ c̀k]f̀]ac_ba\[âf_b[\_ldfa[lmf̀]k[\naopa]cfaê[e[bfqalr]a
f̂mf̀]fqasrl̀[\]̂_̀][̂ag_bâf_b[\_ldtà_e_ldfa[paef̂p[̂hk\ua]cfav[̂wxa]cfaZ[\]̂_̀]asrha_\qaZ[\]̂_̀]aykhfabc_ddalfa
k\̀ f̂_bfqa[̂aqf̀ f̂_bfqalta]cfaqkppf̂f\̀fxakpa_\txa[̀ _̀bk[\fqaltabr̀càc_\ufxa_\qa_\a_eê[êk_]faZc_\ufaîqf̂abc_ddalfa
kbbrfqalfp[̂fà[hhf\̀fhf\]a[pa]cfabrlb]k]r]fasrl̀[\]̂_̀][̂zbav[̂wna{[gf|f̂xa\[ak\̀ f̂_bfak\a]cfaZ[\]̂_̀]asrha[̂a
Z[\]̂_̀]aykhfabc_ddalfa_dd[gfqap[̂abr̀càc_\ufar\dfbba]cfaZ[\]̂_̀][̂ac_ba_̀]fqaê[he]dta_\qâfbe[\bk|fdtak\a
brlhk]]k\ua\_hfba_bâf}rk̂fqna

~�����aycfaZ[\]̂_̀][̂abc_dda\[]abrlb]k]r]fa_asrl̀[\]̂_̀][̂xaef̂b[\xa[̂af\]k]tap[̂a[\faêf|k[rbdtabfdf̀]fqakpa]cfaig\f̂a[̂
ĵ c̀k]f̀]ah_wfbâf_b[\_ldfa[lmf̀]k[\a][abr̀cabrlb]k]r]k[\na

~����������������������������
�ta_eê[êk_]faĝk]]f\a_ûffhf\]xa]cfaZ[\]̂_̀][̂abc_ddâf}rk̂faf_̀casrl̀[\]̂_̀][̂xa][a]cfaf�]f\]a[pa]cfav[̂wa][alfa
ef̂p[̂hfqalta]cfasrl̀[\]̂_̀][̂xa][alfal[r\qa][a]cfaZ[\]̂_̀][̂alta]f̂hba[pa]cfaZ[\]̂_̀]a�[̀rhf\]bxa_\qa][a_bbrhfa
][g_̂qa]cfaZ[\]̂_̀][̂a_dda]cfa[ldku_]k[\ba_\qâfbe[\bklkdk]kfbxak\̀drqk\ua]cfâfbe[\bklkdk]tap[̂ab_pf]ta[pa]cfa
srl̀[\]̂_̀][̂zbav[̂wa]c_]a]cfaZ[\]̂_̀][̂xalta]cfbfaZ[\]̂_̀]a�[̀rhf\]bxa_bbrhfba][g_̂qa]cfaig\f̂a_\qaĵ c̀k]f̀]na
�_̀cabrl̀[\]̂_̀]a_ûffhf\]abc_ddaêfbf̂|fa_\qaê[]f̀]a]cfâkuc]ba[pa]cfaig\f̂a_\qaĵ c̀k]f̀]ar\qf̂a]cfaZ[\]̂_̀]a
�[̀rhf\]bagk]câfbef̀]a][a]cfav[̂wa][alfaef̂p[̂hfqalta]cfasrl̀[\]̂_̀][̂ab[a]c_]abrl̀[\]̂_̀]k\ua]cf̂f[pagkdda\[]a
êfmrqk̀fabr̀câkuc]bxa_\qabc_dda_dd[ga][a]cfasrl̀[\]̂_̀][̂xar\dfbbabef̀kpk̀_ddtaê[|kqfqa[]cf̂gkbfak\a]cfabrl̀[\]̂_̀]a
_ûffhf\]xa]cfalf\fpk]a[pa_ddâkuc]bxâfhfqkfbxa_\qâfq̂fbba_u_k\b]a]cfaZ[\]̂_̀][̂a]c_]a]cfaZ[\]̂_̀][̂xalta]cfaZ[\]̂_̀]a
�[̀rhf\]bxac_ba_u_k\b]a]cfaig\f̂navcf̂fa_eê[êk_]fxa]cfaZ[\]̂_̀][̂abc_ddâf}rk̂faf_̀casrl̀[\]̂_̀][̂a][af\]f̂ak\][a
bkhkd_̂a_ûffhf\]bagk]casrl�brl̀[\]̂_̀][̂bnaycfaZ[\]̂_̀][̂abc_ddah_wfa_|_kd_ldfa][af_̀caê[e[bfqasrl̀[\]̂_̀][̂xaêk[̂a
][a]cfaf�f̀r]k[\a[pa]cfabrl̀[\]̂_̀]a_ûffhf\]xà[ekfba[pa]cfaZ[\]̂_̀]a�[̀rhf\]ba][agck̀ca]cfasrl̀[\]̂_̀][̂agkddalfa
l[r\qxa_\qxare[\aĝk]]f\âf}rfb]a[pa]cfasrl̀[\]̂_̀][̂xakqf\]kpta][a]cfasrl̀[\]̂_̀][̂a]f̂hba_\qà[\qk]k[\ba[pa]cfa
ê[e[bfqabrl̀[\]̂_̀]a_ûffhf\]a]c_]ah_talfa_]a|_̂k_\̀fagk]ca]cfaZ[\]̂_̀]a�[̀rhf\]bnasrl̀[\]̂_̀][̂bagkddabkhkd_̂dta
h_wfà[ekfba[pa_eedk̀_ldfae[̂]k[\ba[pabr̀caq[̀rhf\]ba_|_kd_ldfa][a]cfk̂âfbef̀]k|faê[e[bfqasrl�brl̀[\]̂_̀][̂bna

~�����������������������������������������
~�����a�_̀cabrl̀[\]̂_̀]a_ûffhf\]ap[̂a_ae[̂]k[\a[pa]cfav[̂wakba_bbku\fqalta]cfaZ[\]̂_̀][̂a][a]cfaig\f̂xaê[|kqfqa]c_]

��a _bbku\hf\]akbafppf̀]k|fa[\dta_p]f̂a]f̂hk\_]k[\a[pa]cfaZ[\]̂_̀]alta]cfaig\f̂ap[̂à_rbfaer̂br_\]a][a
sf̀]k[\a��n a_\qa[\dtap[̂a]c[bfabrl̀[\]̂_̀]a_ûffhf\]ba]c_]a]cfaig\f̂a_̀ f̀e]balta\[]kptk\ua]cfa
srl̀[\]̂_̀][̂a_\qaZ[\]̂_̀][̂¡a_\qa

��a _bbku\hf\]akbabrlmf̀]a][a]cfaêk[̂âkuc]ba[pa]cfabr̂f]txakpa_\txa[ldku_]fqar\qf̂al[\qâfd_]k\ua][a]cfa
Z[\]̂_̀]na

vcf\a]cfaig\f̂a_̀ f̀e]ba]cfa_bbku\hf\]a[pa_abrl̀[\]̂_̀]a_ûffhf\]xa]cfaig\f̂a_bbrhfba]cfaZ[\]̂_̀][̂zbâkuc]ba_\qa
[ldku_]k[\bar\qf̂a]cfabrl̀[\]̂_̀]na

~�����a¢e[\abr̀ca_bbku\hf\]xakpa]cfav[̂wac_balff\abrbef\qfqap[̂ah[̂fa]c_\a£¤aq_tbxa]cfasrl̀[\]̂_̀][̂zbà[hef\b_]k[\
bc_ddalfaf}rk]_ldta_qmrb]fqap[̂ak\̀ f̂_bfbak\à[b]âfbrd]k\uap̂[ha]cfabrbef\bk[\na

~�����a¢e[\a_bbku\hf\]a][a]cfaig\f̂ar\qf̂a]ckbasf̀]k[\a¥n�xa]cfaig\f̂ah_tapr̂]cf̂a_bbku\a]cfabrl̀[\]̂_̀]a][a_
br̀ f̀bb[̂à[\]̂_̀][̂a[̂a[]cf̂af\]k]tnaopa]cfaig\f̂a_bbku\ba]cfabrl̀[\]̂_̀]a][a_abr̀ f̀bb[̂à[\]̂_̀][̂a[̂a[]cf̂af\]k]txa]cfa
ig\f̂abc_dda\f|f̂]cfdfbbâfh_k\adfu_ddtâfbe[\bkldfap[̂a_dda[pa]cfabr̀ f̀bb[̂à[\]̂_̀][̂zba[ldku_]k[\bar\qf̂a]cfa
brl̀[\]̂_̀]na

��¦§�̈©�ª����«¬�¦�­�¦§«¬�®̄�«°¬©��«��®̄��©±���¦©��«¬¦���¦«���
~ª���«²���³�����́�����±����������������������µ�����²��µ���¶���������������
~ª����aycfa]f̂ha·sfe_̂_]faZ[\]̂_̀][̧̂b¹ºabc_ddahf_\a[]cf̂à[\]̂_̀][̂bâf]_k\fqalta]cfaig\f̂ar\qf̂abfe_̂_]f
_ûffhf\]bnaycfaig\f̂âfbf̂|fba]cfâkuc]a][aef̂p[̂hà[\b]̂r̀]k[\a[̂a[ef̂_]k[\bâfd_]fqa][a]cfa»̂[mf̀]agk]ca]cfaig\f̂zba
[g\ap[̂̀ fbxa_\qagk]casfe_̂_]faZ[\]̂_̀][̂bâf]_k\fqar\qf̂aZ[\qk]k[\ba[pa]cfaZ[\]̂_̀]abrlb]_\]k_ddtabkhkd_̂a][a]c[bfa[pa
]ckbaZ[\]̂_̀]xak\̀drqk\ua]c[bfaê[|kbk[\ba[pa]cfaZ[\qk]k[\ba[pa]cfaZ[\]̂_̀]âfd_]fqa][ak\br̂_\̀fa_\qag_k|f̂a[pa
brl̂[u_]k[\na

~ª����avcf\abfe_̂_]fà[\]̂_̀]ba_̂fa_g_̂qfqap[̂aqkppf̂f\]ae[̂]k[\ba[pa]cfa»̂[mf̀]a[̂a[]cf̂à[\b]̂r̀]k[\a[̂a[ef̂_]k[\ba[\
]cfabk]fxa]cfa]f̂ha·Z[\]̂_̀][̂ºak\a]cfaZ[\]̂_̀]a�[̀rhf\]bak\af_̀cà_bfabc_ddahf_\a]cfaZ[\]̂_̀][̂agc[af�f̀r]fbaf_̀ca
bfe_̂_]faig\f̂�Z[\]̂_̀][̂ajûffhf\]na

~ª����aycfaig\f̂abc_ddaê[|kqfap[̂à[[̂qk\_]k[\a[pa]cfa_̀]k|k]kfba[pa]cfaig\f̂zba[g\ap[̂̀ fba_\qa[paf_̀casfe_̂_]f
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XY

Z[\]̂_̀][̂abc]da]deaf[̂ga[ha]deaZ[\]̂_̀][̂iabd[ajd_kkà[[lê_]eabc]da]demnaodeaZ[\]̂_̀][̂ajd_kkal_̂]c̀cl_]eabc]da_\pa
qel_̂_]eaZ[\]̂_̀][̂ja_\ra]deasb\êac\âetcebc\ua]deĉà[\j]̂v̀]c[\aj̀dervkejnaodeaZ[\]̂_̀][̂ajd_kkam_gea_\pâetcjc[\ja
][ac]jà[\j]̂v̀]c[\aj̀dervkeareemera\èejj_̂pa_h]êa_aw[c\]âetceba_\ramv]v_ka_ûeeme\]naodeà[\j]̂v̀]c[\aj̀dervkeja
jd_kka]de\à[\j]c]v]ea]deaj̀dervkeja][axeavjeraxpa]deaZ[\]̂_̀][̂iaqel_̂_]eaZ[\]̂_̀][̂jia_\ra]deasb\êav\]ckajvxjeyve\]kpa
êtcjerna

z{|}|~a�\kejja[]dêbcjeal̂[tcrerac\a]deaZ[\]̂_̀]a�[̀vme\]jiabde\a]deasb\êalêh[̂mjà[\j]̂v̀]c[\a[̂a[lê_]c[\j
êk_]era][a]dea�̂[wè]abc]da]deasb\ê�ja[b\ah[̂̀ eja[̂abc]daqel_̂_]eaZ[\]̂_̀][̂jia]deasb\êa[̂ac]jaqel_̂_]eaZ[\]̂_̀][̂ja
jd_kkad_tea]deaj_mea[xkcu_]c[\ja_\râcud]ja]d_]a]deaZ[\]̂_̀][̂ad_jav\rêa]deaZ[\rc]c[\ja[ha]deaZ[\]̂_̀]iac\̀kvrc\uia
bc]d[v]ae�̀kvrc\ua[]dêjia]d[jeaj]_]erac\a�̂]c̀kea�ia]dcja�̂]c̀kea�ia_\ra�̂]c̀keja��ia��ia_\ra��na

z{|�����������������������
z{|�|}aodeaZ[\]̂_̀][̂ajd_kka_hh[̂ra]deasb\êa_\raqel_̂_]eaZ[\]̂_̀][̂jâe_j[\_xkea[ll[̂]v\c]pah[̂ac\]̂[rv̀]c[\a_\r
j][̂_uea[ha]deĉam_]êc_kja_\raeyvclme\]a_\ralêh[̂m_\̀ea[ha]deĉa_̀]ctc]cejia_\rajd_kkà[\\è]a_\rà[[̂rc\_]ea]dea
Z[\]̂_̀][̂�jà[\j]̂v̀]c[\a_\ra[lê_]c[\jabc]da]deĉja_jâeyvĉeraxpa]deaZ[\]̂_̀]a�[̀vme\]jna

z{|�|�a�hal_̂]a[ha]deaZ[\]̂_̀][̂�jaf[̂garele\rjah[̂al̂[lêae�èv]c[\a[̂âejvk]javl[\à[\j]̂v̀]c[\a[̂a[lê_]c[\jaxpa]de
sb\êa[̂a_aqel_̂_]eaZ[\]̂_̀][̂ia]deaZ[\]̂_̀][̂ajd_kkial̂c[̂a][al̂[̀eerc\uabc]da]d_]al[̂]c[\a[ha]deaf[̂gial̂[ml]kpa\[]chpa
]dea�̂ d̀c]è]a[ha_ll_̂e\]arcj̀̂el_\̀ceja[̂arehè]jac\a]deà[\j]̂v̀]c[\a[̂a[lê_]c[\jaxpa]deasb\êa[̂aqel_̂_]eaZ[\]̂_̀][̂a
]d_]ab[vkrâe\rêac]av\jvc]_xkeah[̂al̂[lêae�èv]c[\a_\râejvk]ja[ha]deaZ[\]̂_̀][̂�jaf[̂gna�_ckv̂ea[ha]deaZ[\]̂_̀][̂a][a
\[]chpa]dea�̂ d̀c]è]a[ha_ll_̂e\]arcj̀̂el_\̀ceja[̂arehè]jal̂c[̂a][al̂[̀eerc\uabc]da]deaf[̂gajd_kkà[\j]c]v]ea_\a
_̀g\[bkerume\]a]d_]a]deasb\ê�ja[̂aqel_̂_]eaZ[\]̂_̀][̂�jà[mlke]era[̂al_̂]c_kkpà[mlke]erà[\j]̂v̀]c[\acjahc]a_\ra
l̂[lêa][âèectea]deaZ[\]̂_̀][̂�jaf[̂gnaodeaZ[\]̂_̀][̂ajd_kka\[]axeâejl[\jcxkeah[̂arcj̀̂el_\̀ceja[̂arehè]jac\a]dea
[̀\j]̂v̀]c[\a[̂a[lê_]c[\jaxpa]deasb\êa[̂aqel_̂_]eaZ[\]̂_̀][̂a]d_]a_̂ea\[]a_ll_̂e\]na

z{|�|�aodeaZ[\]̂_̀][̂ajd_kkâecmxv̂jea]deasb\êah[̂à[j]ja]deasb\êac\̀v̂ja]d_]a_̂eal_p_xkea][a_aqel_̂_]eaZ[\]̂_̀][̂
xè_vjea[ha]deaZ[\]̂_̀][̂�jarek_pjiacml̂[lêkpa]cmera_̀]ctc]ceja[̂arehè]cteà[\j]̂v̀]c[\naodeasb\êajd_kkaxea
êjl[\jcxkea][a]deaZ[\]̂_̀][̂ah[̂à[j]ja]deaZ[\]̂_̀][̂ac\̀v̂jaxè_vjea[ha_aqel_̂_]eaZ[\]̂_̀][̂�jarek_pjiacml̂[lêkpa
]cmera_̀]ctc]cejiar_m_uea][a]deaf[̂ga[̂arehè]cteà[\j]̂v̀]c[\na

z{|�|~aodeaZ[\]̂_̀][̂ajd_kkal̂[ml]kpâemerpar_m_uea]d_]a]deaZ[\]̂_̀][̂ab̂[\uhvkkpà_vjeja][à[mlke]era[̂al_̂]c_kkp
[̀mlke]erà[\j]̂v̀]c[\a[̂a][al̂[lê]pa[ha]deasb\êa[̂aqel_̂_]eaZ[\]̂_̀][̂a_jal̂[tcrerac\aqè]c[\a��n�n�na

z{|�|�aodeasb\êa_\rae_̀daqel_̂_]eaZ[\]̂_̀][̂ajd_kkad_tea]deaj_meâejl[\jcxckc]cejah[̂àv]]c\ua_\ral_]̀dc\ua_ja_̂e
rej̀̂cxerah[̂a]deaZ[\]̂_̀][̂ac\aqè]c[\a�n��na

z{|�� ¡��¢£����¤¥�����¦�����§�
�ha_arcjlv]ea_̂cjeja_m[\ua]deaZ[\]̂_̀][̂iaqel_̂_]eaZ[\]̂_̀][̂jia_\ra]deasb\êa_ja][a]deâejl[\jcxckc]pav\rêa]deĉa
êjlè]cteà[\]̂_̀]jah[̂am_c\]_c\c\ua]deal̂emcjeja_\rajv̂̂[v\rc\ua_̂e_aĥeeaĥ[mab_j]eam_]êc_kja_\râvxxcjdia]dea
sb\êam_pàke_\avla_\ra]dea�̂ d̀c]è]abckka_kk[̀_]ea]deà[j]a_m[\ua]d[jeâejl[\jcxkena

�̈©ª¦«¬�­���¦®̈ °̄¬±�ª̄�©®¬�² �³�
z­|}�°���¢��
z­|}|}aZd_\uejac\a]deaf[̂gam_paxea_̀ [̀mlkcjdera_h]êae�èv]c[\a[ha]deaZ[\]̂_̀]ia_\rabc]d[v]ac\t_kcr_]c\ua]de
Z[\]̂_̀]iaxpaZd_\ueaŝrêiaZ[\j]̂v̀]c[\aZd_\uea�ĉè]ctea[̂a[̂rêah[̂a_amc\[̂àd_\ueac\a]deaf[̂giajvxwè]a][a]dea
kcmc]_]c[\jaj]_]erac\a]dcja�̂]c̀keáa_\raekjebdêeac\a]deaZ[\]̂_̀]a�[̀vme\]jna

z­|}|�a�aZd_\ueaŝrêajd_kkaxeax_jeravl[\a_ûeeme\]a_m[\ua]deasb\êiaZ[\]̂_̀][̂ia_\ra�̂ d̀c]è]na�aZ[\j]̂v̀]c[\
Zd_\uea�ĉè]cteâeyvĉeja_ûeeme\]axpa]deasb\êa_\ra�̂ d̀c]è]a_\ram_pa[̂am_pa\[]axea_ûeera][axpa]deaZ[\]̂_̀][̂na
�\a[̂rêah[̂a_amc\[̂àd_\ueac\a]deaf[̂gam_paxeacjjveraxpa]dea�̂ d̀c]è]a_k[\ena

z­|}|�aZd_\uejac\a]deaf[̂gajd_kkaxealêh[̂merav\rêa_llkc̀_xkeal̂[tcjc[\ja[ha]deaZ[\]̂_̀]a�[̀vme\]jnaodeaZ[\]̂_̀][̂
jd_kkal̂[̀eeral̂[ml]kpabc]dàd_\uejac\a]deaf[̂giav\kejja[]dêbcjeal̂[tcrerac\a]deaZd_\ueaŝrêiaZ[\j]̂v̀]c[\aZd_\uea
�ĉè]cteia[̂a[̂rêah[̂a_amc\[̂àd_\ueac\a]deaf[̂gna

z­|��¦¥��¤�� ¢µ�¢�
z­|�|}a�aZd_\ueaŝrêacja_ab̂c]]e\ac\j]̂vme\]al̂el_̂eraxpa]dea�̂ d̀c]è]a_\rajcu\eraxpa]deasb\êiaZ[\]̂_̀][̂ia_\r
�̂ d̀c]è]aj]_]c\ua]deĉa_ûeeme\]avl[\a_kka[ha]deah[kk[bc\u¶a
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XX

YZ[ \]̂[_]̀ab̂[ca[d]̂[efghi[
Yj[ \]̂[̀kflad[fm[d]̂[̀nolpdk̂adq[cm[̀arq[ca[d]̂[sfadg̀_d[tlki[̀an[
Yu[ \]̂[̂vd̂ad[fm[d]̂[̀nolpdk̂adq[cm[̀arq[ca[d]̂[sfadg̀_d[\ck̂w[

xyYuz{|}~������|}z{��}��z���������~
xyYuYZ[�[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[cp[̀[�gcdd̂a[fgn̂g[�ĝ�̀ĝn[�r[d]̂[�g_]cd̂_d[̀an[pcbân[�r[d]̂[��âg[̀an
�g_]cd̂_dq[ncĝ_dcab[̀[_]̀ab̂[ca[d]̂[efgh[�gcfg[df[̀bĝ̂ k̂ad[fa[̀nolpdk̂adq[cm[̀arq[ca[d]̂[sfadg̀_d[tlk[fg[sfadg̀_d[
\ck̂q[fg[�fd]w[\]̂[��âg[k̀r[�r[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂q[�cd]fld[ca�̀�cǹdcab[d]̂[sfadg̀_dq[fgn̂g[_]̀ab̂p[ca[
d]̂[efgh[�cd]ca[d]̂[b̂âg̀�[p_f�̂[fm[d]̂[sfadg̀_d[_fapcpdcab[fm[̀nncdcfapq[n̂�̂dcfapq[fg[fd]̂g[ĝ�cpcfapq[d]̂[sfadg̀_d[
tlk[̀an[sfadg̀_d[\ck̂[�̂cab[̀nolpd̂n[̀__fgncab�rw[

xyYuYj[�[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[p]̀��[�̂[lp̂n[ca[d]̂[̀�p̂a_̂[fm[dfd̀�[̀bĝ̂ k̂ad[fa[d]̂[d̂gkp[fm[̀[s]̀ab̂[�gn̂gw

xyYuYu[�m[d]̂[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[�gf�cn̂p[mfg[̀a[̀nolpdk̂ad[df[d]̂[sfadg̀_d[tlkq[d]̂[̀nolpdk̂ad[p]̀��[�̂
�̀p̂n[fa[fâ[fm[d]̂[mf��f�cab[k̂d]fnp�[

YZ[ �ldl̀�[̀__̂�d̀a_̂[fm[̀[�lk�[plk[�gf�̂g�r[cd̂kc�̂n[̀an[pl��fgd̂n[�r[plmmc_ĉad[pl�pd̀adc̀dcab[ǹd̀[df[
�̂gkcd[̂�̀�l̀dcfai[

Yj[ �acd[�gc_̂p[pd̀d̂n[ca[d]̂[sfadg̀_d[�f_lk̂adp[fg[pl�p̂�l̂ad�r[̀bĝ̂n[l�fai[
Yu[ sfpd[df[�̂[n̂d̂gkcân[ca[̀[k̀aâg[̀bĝ̂n[l�fa[�r[d]̂[�̀gdĉp[̀an[̀[kldl̀��r[̀__̂�d̀��̂[mcv̂n[fg[

�̂g_̂ad̀b̂[m̂̂i[fg[
Y�[ �p[�gf�cn̂n[ca[t̂_dcfa[�w�w�w[

xyYuY�[�m[d]̂[sfadg̀_dfg[nf̂p[afd[ĝp�fan[�gfk�d�r[fg[ncp̀bĝ̂p[�cd][d]̂[k̂d]fn[mfg[̀nolpdk̂ad[ca[d]̂[sfadg̀_d[tlkq[d]̂
�g_]cd̂_d[p]̀��[n̂d̂gkcâ[d]̂[̀nolpdk̂ad[fa[d]̂[�̀pcp[fm[ĝ̀pfà��̂[̂v�̂ancdlĝp[̀an[p̀�cabp[fm[d]fp̂[�̂gmfgkcab[d]̂[
efgh[̀ddgc�ld̀��̂[df[d]̂[_]̀ab̂q[ca_�lncabq[ca[_̀p̂[fm[̀a[ca_ĝ̀ p̂[ca[d]̂[sfadg̀_d[tlkq[̀a[̀kflad[mfg[f�̂g]̂ ǹ[̀an[
�gfmcd[̀p[p̂d[mfgd][ca[d]̂[�bĝ̂ k̂adq[fg[cm[af[pl_][̀kflad[cp[p̂d[mfgd][ca[d]̂[�bĝ̂ k̂adq[̀[ĝ̀pfà��̂[̀kfladw[�a[pl_][
_̀p̂q[̀an[̀�pf[lan̂g[t̂_dcfa[�w�w�w�q[d]̂[sfadg̀_dfg[p]̀��[ĥ �̂[̀an[�ĝp̂adq[ca[pl_][mfgk[̀p[d]̂[�g_]cd̂_d[k̀r[�ĝp_gc�̂q[
à[cd̂kc�̂n[̀__fladcab[dfb̂d]̂g[�cd][̀��gf�gc̀d̂[pl��fgdcab[ǹd̀w[�a�̂pp[fd]̂g�cp̂[�gf�cn̂n[ca[d]̂[sfadg̀_d[
�f_lk̂adpq[_fpdp[mfg[d]̂[�lg�fp̂p[fm[d]cp[t̂_dcfa[�w�w�[p]̀��[�̂[�ckcd̂n[df[d]̂[mf��f�cab�[

YZ[ sfpdp[fm[�̀�fgq[ca_�lncab[̀���c_̀��̂[�̀rgf��[d̀v̂pq[mgcab̂[�̂âmcdp[ĝ�lcĝn[�r[̀bĝ̂ k̂ad[fg[_lpdfkq[
�fgĥgp�[_fk�̂ap̀dcfa[caplg̀a_̂q[̀an[fd]̂g[̂k��fr̂ [̂_fpdp[̀��gf�̂n[�r[d]̂[�g_]cd̂_di[

Yj[ sfpdp[fm[k̀ d̂gc̀�pq[pl���ĉpq[̀an[̂�lc�k̂adq[ca_�lncab[_fpd[fm[dg̀ap�fgd̀dcfaq[�]̂d]̂g[ca_fg�fg̀d̂n[fg[
_faplk̂ni[

Yu[ �̂ad̀�[_fpdp[fm[k̀_]câgr[̀an[̂�lc�k̂adq[̂v_�lpc�̂[fm[]̀an[dff�pq[�]̂d]̂g[ĝad̂n[mgfk[d]̂[sfadg̀_dfg[fg[
fd]̂gpi[

Y�[ sfpdp[fm[�ĝkclkp[mfg[̀��[�fanp[̀an[caplg̀a_̂q[�̂gkcd[m̂̂pq[̀an[p̀�̂pq[lp̂q[fg[pckc�̀g[d̀v̂pq[ncĝ_d�r[
ĝ�̀d̂n[df[d]̂[_]̀ab̂i[̀an[

Y�[ sfpdp[fm[pl�̂g�cpcfa[̀an[mĉ�n[fmmc_̂[�̂gpfaâ�[ncĝ_d�r[̀ddgc�ld̀��̂[df[d]̂[_]̀ab̂w[

xyYuY�[�m[d]̂[sfadg̀_dfg[ncp̀bĝ̂p[�cd][d]̂[̀nolpdk̂ad[ca[d]̂[sfadg̀_d[\ck̂q[d]̂[sfadg̀_dfg[k̀r[k̀ ĥ[̀[s�̀ck[ca
_̀_fgǹa_̂[�cd][̀���c_̀��̂[�gf�cpcfap[fm[�gdc_�̂[� w[

xyYuY¡[��fa[ĝ_̂c�d[fm[̀[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂q[d]̂[sfadg̀_dfg[p]̀��[�gfk�d�r[�gf_̂ n̂[�cd][d]̂[_]̀ab̂[ca[d]̂
efgh[ca�f��̂n[̀an[̀n�cp̂[d]̂[�g_]cd̂_d[fm[d]̂[sfadg̀_dfg�p[̀bĝ̂ k̂ad[fg[ncp̀bĝ̂ k̂ad[�cd][d]̂[k̂d]fnq[cm[̀arq[
�gf�cn̂n[ca[d]̂[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[mfg[n̂d̂gkcacab[d]̂[�gf�fp̂n[̀nolpdk̂ad[ca[d]̂[sfadg̀_d[tlk[fg[
sfadg̀_d[\ck̂w[

xyYuYy[�[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[pcbân[�r[d]̂[sfadg̀_dfg[canc_̀d̂p[d]̂[sfadg̀_dfg�p[̀bĝ̂ k̂ad[d]̂ĝ�cd]q
ca_�lncab[̀nolpdk̂ad[ca[sfadg̀_d[tlk[̀an[sfadg̀_d[\ck̂[fg[d]̂[k̂d]fn[mfg[n̂d̂gkcacab[d]̂kw[tl_][̀bĝ̂ k̂ad[p]̀��[�̂[
m̂m̂_dc�̂[ckk̂nc̀d̂�r[̀an[p]̀��[�̂[ĝ_fgn̂n[̀p[̀[s]̀ab̂[�gn̂gw[

xyYuY¢[\]̂[̀kflad[fm[_ĝncd[df[�̂[̀��f�̂n[�r[d]̂[sfadg̀_dfg[df[d]̂[��âg[mfg[̀[n̂�̂dcfa[fg[_]̀ab̂[d]̀d[ĝpl�dp[ca[̀[âd
n̂_ĝ̀ p̂[ca[d]̂[sfadg̀_d[tlk[p]̀��[�̂[̀_dl̀�[âd[_fpd[̀p[_famcgk̂n[�r[d]̂[�g_]cd̂_dw[e]̂a[�fd][̀nncdcfap[̀an[_ĝncdp[
_f�̂gcab[ĝ�̀d̂n[efgh[fg[pl�pdcdldcfap[̀ĝ[ca�f��̂n[ca[̀[_]̀ab̂q[d]̂[̀��f�̀a_̂[mfg[f�̂g]̂ ǹ[̀an[�gfmcd[p]̀��[�̂[mcblĝn[
fa[d]̂[�̀pcp[fm[âd[ca_ĝ̀ p̂q[cm[̀arq[�cd][ĝp�̂_d[df[d]̀d[_]̀ab̂w[

xyYuY£[¤̂ancab[mcà�[n̂d̂gkcàdcfa[fm[d]̂[dfd̀�[_fpd[fm[̀[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[df[d]̂[��âgq[d]̂[sfadg̀_dfg
k̀r[ĝ�l̂pd[�̀rk̂ad[mfg[efgh[_fk��̂d̂n[lan̂g[d]̂[sfapdgl_dcfa[s]̀ab̂[�cĝ_dc�̂[ca[����c_̀dcfap[mfg[¤̀rk̂adw[\]̂[
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�
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XY

Z[\]̂_̀\_ab̂ccadef̀aegâg_̀[̂dah̀_̀[d̂ge_̂igaji[akl[kim̀maijadig_]cna\̀[_̂ĵ\e_̂igaji[akend̀g_aji[a_]im̀a\im_maegha
\̀[_̂jnaji[akend̀g_a_]̀aedilg_a_]e_a_]̀aZ[\]̂_̀\_ah̀_̀[d̂g̀moâga_]̀aZ[\]̂_̀\_pmak[ij̀mm̂igecaqlhrd̀g_oa_ias̀a[̀emigescna
qlm_̂ĵ̀htau]̀aZ[\]̂_̀\_pmâg_̀[̂dah̀_̀[d̂ge_̂igaija\im_am]eccaehqlm_a_]̀avig_[e\_awldaiga_]̀amed̀asem̂maemaeav]egr̀a
x[h̀[oamlsq̀\_a_ia_]̀a[̂r]_aijà̂_]̀[ake[_na_iaĥmer[̀̀aeghaemm̀[_aeavcêdâgae\\i[heg\̀ab̂_]aZ[_̂\c̀ayzta

{|}~}��a�]̀ga_]̀axbg̀[aeghavig_[e\_i[aer[̀̀ab̂_]aeah̀_̀[d̂ge_̂igadeh̀asna_]̀aZ[\]̂_̀\_a\ig\̀[ĝgra_]̀aehqlm_d̀g_m
ĝa_]̀avig_[e\_awldaeghavig_[e\_aûd̀oai[ai_]̀[b̂m̀a[̀e\]aer[̀̀ d̀g_alkiga_]̀aehqlm_d̀g_moaml\]aer[̀̀ d̀g_am]eccas̀a
j̀j̀\_̂�̀âdd̀ ĥe_̀cnaegha_]̀aZ[\]̂_̀\_ab̂ccak[̀ke[̀aeav]egr̀ax[h̀[tav]egr̀ax[h̀[madenas̀âmml̀haji[aeccai[aegnake[_a
ijaeavigm_[l\_̂igav]egr̀a�̂[̀\_̂�̀ta

{|}���������������������������
u]̀aZ[\]̂_̀\_adenai[h̀[ad̂gi[a\]egr̀mâga_]̀a�i[fa_]e_ae[̀a\igm̂m_̀g_ab̂_]a_]̀âg_̀g_aija_]̀avig_[e\_a�i\ld̀g_maegha
hiagi_âg�ic�̀aegaehqlm_d̀g_âga_]̀avig_[e\_awldai[aegà�_̀gm̂igaija_]̀avig_[e\_aûd̀tau]̀aZ[\]̂_̀\_pmai[h̀[aji[ad̂gi[a
\]egr̀mam]eccas̀âgab[̂_̂grta�ja_]̀avig_[e\_i[as̀ĉ̀�̀ma_]e_a_]̀ak[ikim̀had̂gi[a\]egr̀âga_]̀a�i[fab̂ccaejj̀\_a_]̀a
vig_[e\_awldai[avig_[e\_aûd̀oa_]̀avig_[e\_i[am]eccagi_̂jna_]̀aZ[\]̂_̀\_aegham]eccagi_ak[i\̀ h̀a_iâdkc̀d̀g_a_]̀a\]egr̀a
ĝa_]̀a�i[fta�ja_]̀avig_[e\_i[ak̀[ji[dma_]̀a�i[fam̀_aji[_]âga_]̀aZ[\]̂_̀\_pmai[h̀[aji[aead̂gi[a\]egr̀ab̂_]il_ak[̂i[a
gi_̂\̀a_ia_]̀aZ[\]̂_̀\_a_]e_aml\]a\]egr̀ab̂ccaejj̀\_a_]̀avig_[e\_awldai[avig_[e\_aûd̀oa_]̀avig_[e\_i[abê�̀maegna
ehqlm_d̀g_a_ia_]̀avig_[e\_awldai[à�_̀gm̂igaija_]̀avig_[e\_aûd̀ta

�����������������
{�}�������������
{�}�}�a�gc̀mmai_]̀[b̂m̀ak[i�̂h̀hoavig_[e\_aûd̀ âma_]̀ak̀[̂ihaija_̂d̀oâg\clĥgrael_]i[̂ ̀haehqlm_d̀g_moaecci__̀hâga_]̀
vig_[e\_a�i\ld̀g_maji[awlsm_eg_̂ecavidkc̀_̂igaija_]̀a�i[fta

{�}�}¡au]̀ahe_̀aija\idd̀g\̀d̀g_aija_]̀a�i[fâma_]̀ahe_̀àm_esĉm]̀hâga_]̀aZr[̀̀ d̀g_t

{�}�}~au]̀ahe_̀aijawlsm_eg_̂ecavidkc̀_̂igâma_]̀ahe_̀a\̀[_̂ĵ̀hasna_]̀aZ[\]̂_̀\_âgae\\i[heg\̀ab̂_]aẁ\_̂iga¢t£t

{�}�}�au]̀a_̀[da¤hen¥aemalm̀hâga_]̀avig_[e\_a�i\ld̀g_mam]eccad̀ega\ec̀ghe[ahenalgc̀mmai_]̀[b̂m̀amk̀\̂ĵ\eccn
h̀ĵg̀hta

{�}¡�¦����������§���̈©ª�����
{�}¡}�aûd̀aĉd̂_mam_e_̀hâga_]̀avig_[e\_a�i\ld̀g_mae[̀aija_]̀àmm̀g\̀aija_]̀avig_[e\_ta«nà�̀\l_̂gra_]̀aZr[̀̀ d̀g_o
_]̀avig_[e\_i[a\igĵ[dma_]e_a_]̀avig_[e\_aûd̀ âmaea[̀emigesc̀ak̀[̂ihaji[ak̀[ji[d̂gra_]̀a�i[fta

{�}¡}¡au]̀avig_[e\_i[am]eccagi_afgib̂grcnoà�\̀k_asnaer[̀̀ d̀g_ai[âgm_[l\_̂igaija_]̀axbg̀[âgab[̂_̂groa\idd̀g\̀a_]̀
�i[fak[̂i[a_ia_]̀àjj̀\_̂�̀ahe_̀aijâgml[eg\̀a[̀¬l̂[̀ha_ias̀ajl[ĝm]̀hasna_]̀avig_[e\_i[aeghaxbg̀[ta

{�}¡}~au]̀avig_[e\_i[am]eccak[i\̀ h̀à�k̀ĥ_̂ilmcnab̂_]aeh̀¬le_̀aji[\̀maegham]eccae\]̂̀ �̀awlsm_eg_̂ecavidkc̀_̂igab̂_]̂g
_]̀avig_[e\_aûd̀ta

{�}~���ª�­����§��®��������������̈�
{�}~}�a�ja_]̀avig_[e\_i[âmah̀ceǹhae_aegna_̂d̀ âga_]̀a\idd̀g\̀d̀g_ai[ak[ir[̀mmaija_]̀a�i[fasnāy°aegae\_ai[ag̀rc̀\_aij
_]̀axbg̀[ai[aZ[\]̂_̀\_oaijaegàdkciǹ àijà̂_]̀[oai[aijaeaẁke[e_̀avig_[e\_i[±ā²°asna\]egr̀mai[h̀[̀hâga_]̀a�i[f±ā³°a
snacesi[aĥmkl_̀moaĵ[̀oalglmlecah̀cenâgah̀ĉ�̀[̂̀moalge�îhesc̀a\emlec_̂̀moaeh�̀[m̀ab̀e_]̀[a\igĥ_̂igmahi\ld̀g_̀hâga
e\\i[heg\̀ab̂_]aẁ\_̂igayztyt́t²oai[ai_]̀[a\elm̀mas̀nigha_]̀avig_[e\_i[pma\ig_[ic±āµ°asnah̀cenael_]i[̂ ̀hasna_]̀a
xbg̀[ak̀gĥgrad̀ ĥe_̂igaeghaŝgĥgraĥmkl_̀a[̀micl_̂ig±ai[āz°asnai_]̀[a\elm̀ma_]e_a_]̀avig_[e\_i[aemm̀[_moaegha_]̀a
Z[\]̂_̀\_ah̀_̀[d̂g̀moaqlm_̂jnah̀cenoa_]̀ga_]̀avig_[e\_aûd̀am]eccas̀à�_̀gh̀haji[aml\]a[̀emigesc̀a_̂d̀aema_]̀aZ[\]̂_̀\_a
denah̀_̀[d̂g̀ta

{�}~}¡avcêdma[̀ce_̂gra_ia_̂d̀am]eccas̀adeh̀âgae\\i[heg\̀ab̂_]aekkĉ\esc̀ak[i�̂m̂igmaijaZ[_̂\c̀ayzt

{�}~}~au]̂maẁ\_̂iga£t³ahìmagi_ak[̀\clh̀a[̀\i�̀[naijaheder̀maji[ah̀cenasnà̂_]̀[ake[_nalgh̀[ai_]̀[ak[i�̂m̂igmaija_]̀
vig_[e\_a�i\ld̀g_mta

��������¶���¦�·��̧�¹��̧���º�¦����º̧�
{¶}��������»��¹¼̈
{¶}�}�au]̀avig_[e\_awldâmam_e_̀hâga_]̀aZr[̀̀ d̀g_aeghoâg\clĥgrael_]i[̂ ̀haehqlm_d̀g_moâma_]̀a_i_ecaedilg_akenesc̀
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�
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XY

Z[\]̂_\̀ab_c\]d\]̂_\edb]cfg]dc\hdc\i_chdcjfbg_\dh\]̂_\kdcl\mbn_c\]̂_\edb]cfg]\odgmj_b]pq\

rstutv\wh\mbx]\icxg_p\fc_\p]f]_n\xb\]̂_\edb]cfg]\odgmj_b]p\dc\pmZp_ym_b]z[\f{c__n\midb|\fbn\xh\ymfb]x]x_p\dcx{xbfzz[
gdb]_jizf]_n\fc_\jf]_cxfzz[\ĝfb{_n\pd\]̂f]\fiizxgf]xdb\dh\pmĝ\mbx]\icxg_p\]d\]̂_\fg]mfz\ymfb]x]x_p\gfmp_p\pmZp]fb]xfz\
xb_ymx][\]d\]̂_\̀ab_c\dc\edb]cfg]dc|\]̂_\fiizxgfZz_\mbx]\icxg_p\p̂fzz\Z_\_ymx]fZz[\fn}mp]_nq\

rstv~��������~��~������
k _̂c_\]̂_\edb]cfg]\xp\Zfp_n\db\f\p]ximzf]_n\pmj\dc\�mfcfb]__n\�f�xjmj\�cxg_|\]̂_\edb]cfg]dc\p̂fzz\pmZjx]\f\pĝ_nmz_\
dh\�fzm_p\]d\]̂_\�cĝx]_g]\Z_hdc_\]̂_\hxcp]\�iizxgf]xdb\hdc\�f[j_b]|\fzzdgf]xb{\]̂_\_b]xc_\edb]cfg]\�mj\]d\]̂_\�fcxdmp\
idc]xdbp\dh\]̂_\kdclq\�̂_\pĝ_nmz_\dh\�fzm_p\p̂fzz\Z_\ic_ifc_n\xb\]̂_\hdcj|\fbn\pmiidc]_n\Z[\]̂_\nf]f\]d\pmZp]fb]xf]_\x]p\
fggmcfg[|\c_ymxc_n\Z[\]̂_\�cĝx]_g]q\�̂xp\pĝ_nmz_|\mbz_pp\dZ}_g]_n\]d\Z[\]̂_\�cĝx]_g]|\p̂fzz\Z_\mp_n\fp\f\Zfpxp\hdc\
c_�x_axb{\]̂_\edb]cfg]dc�p\�iizxgf]xdbp\hdc\�f[j_b]q\�b[\ĝfb{_p\]d\]̂_\pĝ_nmz_\dh\�fzm_p\p̂fzz\Z_\pmZjx]]_n\]d\]̂_\
�cĝx]_g]\fbn\pmiidc]_n\Z[\pmĝ\nf]f\]d\pmZp]fb]xf]_\x]p\fggmcfg[\fp\]̂_\�cĝx]_g]\jf[\c_ymxc_|\fbn\mbz_pp\dZ}_g]_n\]d\Z[\
]̂_\�cĝx]_g]|\p̂fzz\Z_\mp_n\fp\f\Zfpxp\hdc\c_�x_axb{\]̂_\edb]cfg]dc�p\pmZp_ym_b]\�iizxgf]xdbp\hdc\�f[j_b]q\

rst�~������������~���~�������
rst�tu\�]\z_fp]\]_b\nf[p\Z_hdc_\]̂_\nf]_\_p]fZzxp̂_n\hdc\_fĝ\icd{c_pp\if[j_b]|\]̂_\edb]cfg]dc\p̂fzz\pmZjx]\]d\]̂_
�cĝx]_g]\fb\x]_jx�_n\�iizxgf]xdb\hdc\�f[j_b]\ic_ifc_n\xb\fggdcnfbg_\ax]̂\]̂_\pĝ_nmz_\dh\�fzm_p|\xh\c_ymxc_n\mbn_c\
�_g]xdb\�q |\hdc\gdjiz_]_n\idc]xdbp\dh\]̂_\kdclq\�̂_\fiizxgf]xdb\p̂fzz\Z_\bd]fcx�_n|\xh\c_ymxc_n|\fbn\pmiidc]_n\Z[\fzz\
nf]f\pmZp]fb]xf]xb{\]̂_\edb]cfg]dc�p\cx{̂]\]d\if[j_b]\]̂f]\]̂_\̀ab_c\dc\�cĝx]_g]\c_ymxc_|\pmĝ\fp\gdix_p\dh\c_ymxpx]xdbp|\
fbn\c_z_fp_p\fbn\afx�_cp\dh\zx_bp\hcdj\�mZgdb]cfg]dcp\fbn\pmiizx_cp|\fbn\p̂fzz\c_hz_g]\c_]fxbf{_\xh\icd�xn_n\hdc\xb\]̂_\
edb]cfg]\odgmj_b]pq\

rst�tutu\�p\icd�xn_n\xb\�_g]xdb\¡q¢q�|\pmĝ\fiizxgf]xdbp\jf[\xbgzmn_\c_ym_p]p\hdc\if[j_b]\db\fggdmb]\dh\ĝfb{_p\xb\]̂_
kdcl\]̂f]\̂f�_\Z__b\icdi_cz[\fm]̂dcx�_n\Z[\edbp]cmg]xdb\êfb{_\oxc_g]x�_p|\dc\Z[\xb]_cxj\n_]_cjxbf]xdbp\dh\]̂_\
�cĝx]_g]|\Zm]\bd]\[_]\xbgzmn_n\xb\êfb{_\̀cn_cpq\

rst�tutv\�iizxgf]xdbp\hdc\�f[j_b]\p̂fzz\bd]\xbgzmn_\c_ym_p]p\hdc\if[j_b]\hdc\idc]xdbp\dh\]̂_\kdcl\hdc\âxĝ\]̂_
edb]cfg]dc\nd_p\bd]\xb]_bn\]d\if[\f\�mZgdb]cfg]dc\dc\pmiizx_c|\mbz_pp\pmĝ\kdcl\̂fp\Z__b\i_chdcj_n\Z[\d]̂_cp\âdj\
]̂_\edb]cfg]dc\xb]_bnp\]d\if[q\

rst�tv\£bz_pp\d]̂_caxp_\icd�xn_n\xb\]̂_\edb]cfg]\odgmj_b]p|\if[j_b]p\p̂fzz\Z_\jfn_\db\fggdmb]\dh\jf]_cxfzp\fbn
_ymxij_b]\n_zx�_c_n\fbn\pmx]fZz[\p]dc_n\f]\]̂_\px]_\hdc\pmZp_ym_b]\xbgdcidcf]xdb\xb\]̂_\kdclq\wh\fiicd�_n\xb\fn�fbg_\Z[\
]̂_\̀ab_c|\if[j_b]\jf[\pxjxzfcz[\Z_\jfn_\hdc\jf]_cxfzp\fbn\_ymxij_b]\pmx]fZz[\p]dc_n\dhh\]̂_\px]_\f]\f\zdgf]xdb\f{c__n\
midb\xb\acx]xb{q\�f[j_b]\hdc\jf]_cxfzp\fbn\_ymxij_b]\p]dc_n\db\dc\dhh\]̂_\px]_\p̂fzz\Z_\gdbnx]xdb_n\midb\gdjizxfbg_\Z[\
]̂_\edb]cfg]dc\ax]̂\icdg_nmc_p\pf]xphfg]dc[\]d\]̂_\̀ab_c\]d\_p]fZzxp̂\]̂_\̀ab_c�p\]x]z_\]d\pmĝ\jf]_cxfzp\fbn\_ymxij_b]\
dc\d]̂_caxp_\icd]_g]\]̂_\̀ab_c�p\xb]_c_p]|\fbn\p̂fzz\xbgzmn_\]̂_\gdp]p\dh\fiizxgfZz_\xbpmcfbg_|\p]dcf{_|\fbn\]cfbpidc]f]xdb\
]d\]̂_\px]_|\hdc\pmĝ\jf]_cxfzp\fbn\_ymxij_b]\p]dc_n\dhh\]̂_\px]_q\

rst�t�\�̂_\edb]cfg]dc\afccfb]p\]̂f]\]x]z_\]d\fzz\kdcl\gd�_c_n\Z[\fb\�iizxgf]xdb\hdc\�f[j_b]\axzz\ifpp\]d\]̂_\̀ab_c\bd
zf]_c\]̂fb\]̂_\]xj_\dh\if[j_b]q\�̂_\edb]cfg]dc\hmc]̂_c\afccfb]p\]̂f]\midb\pmZjx]]fz\dh\fb\�iizxgf]xdb\hdc\�f[j_b]\fzz\
kdcl\hdc\âxĝ\e_c]xhxgf]_p\hdc\�f[j_b]\̂f�_\Z__b\ic_�xdmpz[\xppm_n\fbn\if[j_b]p\c_g_x�_n\hcdj\]̂_\̀ab_c\p̂fzz|\]d\
]̂_\Z_p]\dh\]̂_\edb]cfg]dc�p\lbdaz_n{_|\xbhdcjf]xdb|\fbn\Z_zx_h|\Z_\hc__\fbn\gz_fc\dh\zx_bp|\gzfxjp|\p_gmcx][\xb]_c_p]p|\dc\
_bgmjZcfbg_p|\xb\hf�dc\dh\]̂_\edb]cfg]dc|\�mZgdb]cfg]dcp|\pmiizx_cp|\dc\d]̂_c\i_cpdbp\dc\_b]x]x_p\]̂f]\icd�xn_n\zfZdc|\
jf]_cxfzp|\fbn\_ymxij_b]\c_zf]xb{\]d\]̂_\kdclq\

rst¤~¥�����������~���~�������
rst¤tu\�̂_\�cĝx]_g]\axzz|\ax]̂xb\p_�_b\nf[p\fh]_c\c_g_xi]\dh\]̂_\edb]cfg]dc�p\�iizxgf]xdb\hdc\�f[j_b]|\_x]̂_c\¦§̈\xppm_\]d
]̂_\̀ab_c\f\e_c]xhxgf]_\hdc\�f[j_b]\xb\]̂_\hmzz\fjdmb]\dh\]̂_\�iizxgf]xdb\hdc\�f[j_b]|\ax]̂\f\gdi[\]d\]̂_\edb]cfg]dc©\dc\
¦ ̈\xppm_\]d\]̂_\̀ab_c\f\e_c]xhxgf]_\hdc\�f[j_b]\hdc\pmĝ\fjdmb]\fp\]̂_\�cĝx]_g]\n_]_cjxb_p\xp\icdi_cz[\nm_|\fbn\bd]xh[\
]̂_\edb]cfg]dc\fbn\̀ab_c\dh\]̂_\�cĝx]_g]�p\c_fpdbp\hdc\ax]̂̂ dznxb{\g_c]xhxgf]xdb\xb\ifc]\fp\icd�xn_n\xb\�_g]xdb\�qªq§©\dc\
¦¢̈\ax]̂̂ dzn\g_c]xhxgf]xdb\dh\]̂_\_b]xc_\�iizxgf]xdb\hdc\�f[j_b]|\fbn\bd]xh[\]̂_\edb]cfg]dc\fbn\̀ab_c\dh\]̂_\�cĝx]_g]�p\
c_fpdb\hdc\ax]̂̂ dznxb{\g_c]xhxgf]xdb\xb\âdz_\fp\icd�xn_n\xb\�_g]xdb\�qªq§q\

rst¤tv\�̂_\xppmfbg_\dh\f\e_c]xhxgf]_\hdc\�f[j_b]\axzz\gdbp]x]m]_\f\c_ic_p_b]f]xdb\Z[\]̂_\�cĝx]_g]\]d\]̂_\̀ab_c|\Zfp_n\db
]̂_\�cĝx]_g]�p\_�fzmf]xdb\dh\]̂_\kdcl\fbn\]̂_\nf]f\xb\]̂_\�iizxgf]xdb\hdc\�f[j_b]|\]̂f]|\]d\]̂_\Z_p]\dh\]̂_\�cĝx]_g]�p\
lbdaz_n{_|\xbhdcjf]xdb|\fbn\Z_zx_h|\]̂_\kdcl\̂fp\icd{c_pp_n\]d\]̂_\idxb]\xbnxgf]_n|\]̂_\ymfzx][\dh\]̂_\kdcl\xp\xb\
fggdcnfbg_\ax]̂\]̂_\edb]cfg]\odgmj_b]p|\fbn\]̂f]\]̂_\edb]cfg]dc\xp\_b]x]z_n\]d\if[j_b]\xb\]̂_\fjdmb]\g_c]xhx_nq\�̂_\
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XY

Z[\]̂[_̀̂ a\]b\]c]̀ded_[̀cae\]acfgh]idad[aèa]jekfed_[̀a[Zadl]am[\naZ[\ai[̀Z[\oèi]ap_dladl]aq[̀d\eidar[ifo]̀dcafb[̀a
sfgcdèd_ekaq[obk]d_[̀tad[a\]cfkdca[Zacfgc]uf]̀dad]cdcaèva_̀cb]id_[̀ctad[ai[\\]id_[̀a[Zao_̀[\av]j_ed_[̀caZ\[oadl]a
q[̀d\eidar[ifo]̀dcab\_[\ad[ai[obk]d_[̀taèvad[acb]i_Z_iaufek_Z_ied_[̀ca]wb\]cc]vagxadl]ay\il_d]idza{[p]j]\tadl]a
_ccfèi]a[Zaeaq]\d_Z_ied]aZ[\a|exo]̀dap_kkà[dag]aea\]b\]c]̀ded_[̀adledadl]ay\il_d]idaleca}~�aoev]a]wlefcd_j]a[\a
i[̀d_̀f[fca[̀�c_d]a_̀cb]id_[̀cad[ail]inadl]aufek_dxa[\aufèd_dxa[Zadl]am[\n�a}��a\]j_]p]vai[̀cd\fid_[̀ao]èctao]dl[vcta
d]il̀_uf]ctac]uf]̀i]cta[\ab\[i]vf\]c�a}��a\]j_]p]vai[b_]ca[Za\]uf_c_d_[̀ca\]i]_j]vaZ\[oasfgi[̀d\eid[\caèvacfbbk_]\ca
èva[dl]\avedea\]uf]cd]vagxadl]a�p̀]\ad[acfgcdèd_ed]adl]aq[̀d\eid[\�ca\_̂ldad[abexo]̀d�a[\a}��aoev]a]weo_̀ed_[̀ad[a
eci]\de_̀al[pa[\aZ[\apledabf\b[c]adl]aq[̀d\eid[\alecafc]vao[̀]xab\]j_[fckxabe_va[̀aeii[f̀da[Zadl]aq[̀d\eidasfoza

����������������������������������������
������a�l]ay\il_d]idaoexap_dll[kvaeaq]\d_Z_ied]aZ[\a|exo]̀da_̀apl[k]a[\a_̀abe\dtad[adl]a]wd]̀da\]ec[̀egkxà]i]cce\xad[
b\[d]idadl]a�p̀]\ta_Za_̀adl]ay\il_d]id�ca[b_̀_[̀adl]a\]b\]c]̀ded_[̀cad[adl]a�p̀]\a\]uf_\]vagxas]id_[̀a�z�z�aiè [̀dag]a
oev]za�Zadl]ay\il_d]ida_caf̀egk]ad[ai]\d_Zxabexo]̀da_̀adl]aeo[f̀da[Zadl]aybbk_ied_[̀tadl]ay\il_d]idap_kkà[d_Zxadl]a
q[̀d\eid[\aèva�p̀]\aecab\[j_v]va_̀as]id_[̀a�z�z~za�Zadl]aq[̀d\eid[\aèvay\il_d]idaiè [̀daê\]]a[̀aea\]j_c]vaeo[f̀dta
dl]ay\il_d]idap_kkab\[obdkxa_ccf]aeaq]\d_Z_ied]aZ[\a|exo]̀daZ[\adl]aeo[f̀daZ[\apl_iladl]ay\il_d]ida_caegk]ad[aoen]acfila
\]b\]c]̀ded_[̀cad[adl]a�p̀]\za�l]ay\il_d]idaoexaekc[ap_dll[kvaeaq]\d_Z_ied]aZ[\a|exo]̀da[\tag]iefc]a[Zacfgc]uf]̀dkxa
v_ci[j]\]va]j_v]̀i]taoexàfkk_Zxadl]apl[k]a[\aeabe\da[Zaeaq]\d_Z_ied]aZ[\a|exo]̀dab\]j_[fckxa_ccf]vtad[acfila]wd]̀daeca
oexag]à]i]cce\xa_̀adl]ay\il_d]id�ca[b_̀_[̀ad[ab\[d]idadl]a�p̀]\aZ\[oak[ccaZ[\apl_iladl]aq[̀d\eid[\a_ca\]cb[̀c_gk]ta
_̀ikfv_̀̂ ak[cca\]cfkd_̀̂ aZ\[oaeidcaèva[o_cc_[̀cav]ci\_g]va_̀as]id_[̀a�z�z�tag]iefc]a[Za

��a v]Z]id_j]am[\nà[da\]o]v_]v�a
� a dl_\vabe\dxaike_ocaZ_k]va[\a\]ec[̀egk]a]j_v]̀i]a_̀v_ied_̀̂ ab\[gegk]aZ_k_̀̂ a[Zacfilaike_octaf̀k]ccac]if\_dxa

eii]bdegk]ad[adl]a�p̀]\a_cab\[j_v]vagxadl]aq[̀d\eid[\�a
�¡a Ze_kf\]a[Zadl]aq[̀d\eid[\ad[aoen]abexo]̀dcab\[b]\kxad[asfgi[̀d\eid[\ca[\acfbbk_]\caZ[\akeg[\taoed]\_ekca[\a

]uf_bo]̀d�a
�¢a \]ec[̀egk]a]j_v]̀i]adledadl]am[\naiè [̀dag]ai[obk]d]vaZ[\adl]af̀be_vagekèi]a[Zadl]aq[̀d\eidasfo�a
��a veoê]ad[adl]a�p̀]\a[\aeas]be\ed]aq[̀d\eid[\�a
�£a \]ec[̀egk]a]j_v]̀i]adledadl]am[\nap_kkà[dag]ai[obk]d]vap_dl_̀adl]aq[̀d\eida�_o]taèvadledadl]af̀be_va

gekèi]ap[fkvà[dag]aev]ufed]ad[ai[j]\aeidfeka[\ak_uf_ved]vaveoê]caZ[\adl]aèd_i_bed]vav]kex�a[\a
�¤a \]b]ed]vaZe_kf\]ad[aie\\xa[fdadl]am[\na_̀aeii[\vèi]ap_dladl]aq[̀d\eidar[ifo]̀dczaa

����� aml]̀a]_dl]\abe\dxav_cbfd]cadl]ay\il_d]id�cav]i_c_[̀a\]̂e\v_̀̂ aeaq]\d_Z_ied]aZ[\a|exo]̀daf̀v]\as]id_[̀a�z¥z~ta_̀
pl[k]a[\a_̀abe\dtadledabe\dxaoexacfgo_daeaqke_oa_̀aeii[\vèi]ap_dlay\d_ik]a~¥za

�����¡aml]̀adl]a\]ec[̀caZ[\ap_dll[kv_̀̂ ai]\d_Z_ied_[̀ae\]a\]o[j]vtai]\d_Z_ied_[̀ap_kkag]aoev]aZ[\aeo[f̀dcab\]j_[fckx
p_dll]kvza

�����¢��Zadl]ay\il_d]idap_dll[kvcai]\d_Z_ied_[̀aZ[\abexo]̀daf̀v]\as]id_[̀a�z¥z~z�tadl]a�p̀]\aoextaeda_dcac[k]a[bd_[̀t
_ccf]ah[_̀dail]incad[adl]aq[̀d\eid[\aèvad[aèxasfgi[̀d\eid[\a[\acfbbk_]\ad[apl[oadl]aq[̀d\eid[\aZe_k]vad[aoen]a
bexo]̀daZ[\am[\nab\[b]\kxab]\Z[\o]va[\aoed]\_eka[\a]uf_bo]̀dacf_degkxav]k_j]\]vza�Zadl]a�p̀]\aoen]cabexo]̀dcagxa
h[_̀dail]intadl]a�p̀]\aclekkà[d_Zxadl]ay\il_d]idaèvadl]aq[̀d\eid[\aclekka\]Zk]idacfilabexo]̀da[̀a_dcà]wdaybbk_ied_[̀a
Z[\a|exo]̀dza

���£�¦��§�����¦�̈©����
���£��ayZd]\adl]ay\il_d]idaleca_ccf]vaeaq]\d_Z_ied]aZ[\a|exo]̀dtadl]a�p̀]\aclekkaoen]abexo]̀da_̀adl]aoè ]̀\aèvap_dl_̀
dl]ad_o]ab\[j_v]va_̀adl]aq[̀d\eidar[ifo]̀dctaèvaclekkac[à[d_Zxadl]ay\il_d]idza

���£� a�l]aq[̀d\eid[\aclekkabexa]eilasfgi[̀d\eid[\tà[aked]\adlèac]j]̀avexcaeZd]\a\]i]_bda[Zabexo]̀daZ\[oadl]a�p̀]\t
dl]aeo[f̀dad[apl_iladl]asfgi[̀d\eid[\a_ca]̀d_dk]vta\]Zk]id_̀̂ ab]\i]̀dê]caeidfekkxa\]de_̀]vaZ\[oabexo]̀dcad[adl]a
q[̀d\eid[\a[̀aeii[f̀da[Zadl]asfgi[̀d\eid[\�cab[\d_[̀a[Zadl]am[\nza�l]aq[̀d\eid[\aclekktagxaebb\[b\_ed]aê\]]o]̀dap_dla
]eilasfgi[̀d\eid[\ta\]uf_\]a]eilasfgi[̀d\eid[\ad[aoen]abexo]̀dcad[asfg�cfgi[̀d\eid[\ca_̀aeac_o_ke\aoè ]̀\za

���£�¡a�l]ay\il_d]idap_kkta[̀a\]uf]cdtaZf\̀_clad[aeasfgi[̀d\eid[\ta_Zab\eid_iegk]ta_̀Z[\oed_[̀a\]̂e\v_̀̂ ab]\i]̀dê]ca[Z
i[obk]d_[̀a[\aeo[f̀dcaebbk_]vaZ[\agxadl]aq[̀d\eid[\aèvaeid_[̀aden]̀adl]\][̀agxadl]ay\il_d]idaèva�p̀]\a[̀aeii[f̀da[Za
b[\d_[̀ca[Zadl]am[\nav[̀]agxacfilasfgi[̀d\eid[\za

���£�¢a�l]a�p̀]\alecadl]a\_̂ldad[a\]uf]cdap\_dd]̀a]j_v]̀i]aZ\[oadl]aq[̀d\eid[\adledadl]aq[̀d\eid[\alecab\[b]\kxabe_v
sfgi[̀d\eid[\caèvacfbbk_]\caeo[f̀dcabe_vagxadl]a�p̀]\ad[adl]aq[̀d\eid[\aZ[\acfgi[̀d\eid]vam[\nza�Zadl]aq[̀d\eid[\a
Ze_kcad[aZf\̀_clacfila]j_v]̀i]ap_dl_̀ac]j]̀avexctadl]a�p̀]\aclekkalej]adl]a\_̂ldad[ai[̀deidasfgi[̀d\eid[\caèvacfbbk_]\ca
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XY

Z[\]̂_̀aZ]bc\dèZèa\Zèf\e]g̀\h̀ c̀\ia[ìajf\i]bkl\m̀bZèa\Zè\ndc̀a\c[a\oa_ebZ̀_Z\̂e]jj\e]g̀\]c\[hjbp]Zb[c\Z[\i]fq\[a\
Z[\̂̀ \̀Z[\Zè\i]fr̀cZ\[s\r[c̀f\Z[q\]\tuh_[cZa]_Z[a\[a\̂uiijb̀aq\̀v_̀iZ\]̂\r]f\[Zèadb̂̀\h̀\àwubàk\hf\j]dl\

xyz{z|\}è\~[cZa]_Z[a�̂\i]fr̀cẐ\Z[\̂uiijb̀â\̂e]jj\h̀\Zà]Z̀k\bc\]\r]cc̀a\̂brbj]a\Z[\Ze]Z\ia[gbk̀k\bc\t̀_Zb[ĉ\�l�l�q
�l�l�\]ck\�l�l�l\

xyz{z{\o\~̀aZbsb_]Z̀\s[a\�]fr̀cZq\]\ia[pà̂ \̂i]fr̀cZq\[a\i]aZb]j\[a\̀cZbà\û \̀[a\[__ui]c_f\[s\Zè\�a[�̀_Z\hf\Zè\ndc̀a
ê]jj\c[Z\_[ĉZbZuZ̀\]__̀iZ]c_̀\[s\�[a�\c[Z\bc\]__[ak]c_̀\dbZe\Zè\~[cZa]_Z\�[_ur̀cẐl\

xyz{z�\�cj̀̂ \̂Zè\~[cZa]_Z[a\ia[gbk̀ \̂Zè\ndc̀a\dbZe\]\i]fr̀cZ\h[ck\bc\Zè\sujj\ìc]j\̂ur\[s\Zè\~[cZa]_Z\turq
i]fr̀cẐ\à_̀bg̀k\hf\Zè\~[cZa]_Z[a\s[a\�[a�\ia[ìajf\ìas[ar̀k\hf\tuh_[cZa]_Z[â\[a\ia[gbk̀k\hf\̂uiijb̀â\̂e]jj\h̀\
èjk\hf\Zè\~[cZa]_Z[a\s[a\Ze[̂ \̀tuh_[cZa]_Z[â\[a\̂uiijb̀â\de[\ìas[ar̀k\�[a�\[a\suacb̂èk\r]Z̀ab]ĵq\[a\h[Zeq\uck̀a\
_[cZa]_Z\dbZe\Zè\~[cZa]_Z[a\s[a\deb_e\i]fr̀cZ\d]̂\r]k̀\hf\Zè\ndc̀al\m[Zebcp\_[cZ]bc̀k\èàbc\̂e]jj\àwubà\r[c̀f\
Z[\h̀\ij]_̀k\bc\]\̂̀i]a]Z̀\]__[ucZ\]ck\c[Z\_[rrbcpj̀k\dbZe\r[c̀f\[s\Zè\~[cZa]_Z[aq\_à]Z̀\]cf\sbku_b]af\jb]hbjbZf\[a\
Z[aZ\jb]hbjbZf\[c\Zè\i]aZ\[s\Zè\~[cZa]_Z[a\s[a\hà]_e\[s\ZaûZq\[a\̀cZbZj̀\]cf\ìâ[c\[a\̀cZbZf\Z[\]c\]d]ak\[s\iucbZbg̀\
k]r]p̀ \̂]p]bĉZ\Zè\~[cZa]_Z[a\s[a\hà]_e\[s\Zè\àwubàr̀cẐ\[s\Zeb̂\ia[gb̂b[cl\

xyz{z���a[gbk̀k\Zè\ndc̀a\e]̂\sujsbjj̀k\bẐ\i]fr̀cZ\[hjbp]Zb[ĉ\uck̀a\Zè\~[cZa]_Z\�[_ur̀cẐq\Zè\~[cZa]_Z[a\̂e]jj
k̀s̀ck\]ck\bck̀rcbsf\Zè\ndc̀a\sa[r\]jj\j[̂ q̂\jb]hbjbZfq\k]r]p̀\[a\̀vìĉ q̀\bc_jukbcp\à]̂[c]hj̀\]ZZ[ac̀f�̂\s̀̀ \̂]ck\
jbZbp]Zb[c\̀vìĉ`̂q\]ab̂bcp\[uZ\[s\]cf\jb̀c\_j]br\[a\[Zèa\_j]br\s[a\i]fr̀cZ\hf\]cf\tuh_[cZa]_Z[a\[a\̂uiijb̀a\[s\]cf\Zb̀al\
�i[c\à_̀biZ\[s\c[Zb_̀\[s\]\jb̀c\_j]br\[a\[Zèa\_j]br\s[a\i]fr̀cZq\Zè\ndc̀a\̂e]jj\c[Zbsf\Zè\~[cZa]_Z[al\�s\]iia[g̀k\hf\
Zè\]iijb_]hj̀\_[uaZq\dèc\àwubàkq\Zè\~[cZa]_Z[a\r]f\̂uĥZbZuZ̀\]\̂uàZf\h[ck\s[a\Zè\ia[ìaZf\]p]bĉZ\deb_e\Zè\jb̀c\
[a\[Zèa\_j]br\s[a\i]fr̀cZ\e]̂\h̀ c̀\]̂̂ àZ̀kl\

xyz��������������������
�s\Zè\oa_ebZ̀_Z\k[̀ \̂c[Z\b̂̂ù\]\~̀aZbsb_]Z̀\s[a\�]fr̀cZq\Zea[upe\c[\s]ujZ\[s\Zè\~[cZa]_Z[aq\dbZebc\̂̀g̀c\k]f̂\]sZ̀a\
à_̀biZ\[s\Zè\~[cZa]_Z[a�̂\oiijb_]Zb[c\s[a\�]fr̀cZq\[a\bs\Zè\ndc̀a\k[̀ \̂c[Z\i]f\Zè\~[cZa]_Z[a\dbZebc\̂̀g̀c\k]f̂\]sZ̀a\
Zè\k]Z̀\̀̂Z]hjb̂èk\bc\Zè\~[cZa]_Z\�[_ur̀cẐq\Zè\]r[ucZ\_̀aZbsb̀k\hf\Zè\oa_ebZ̀_Z\[a\]d]ak̀k\hf\hbckbcp\kb̂iuZ̀\
à̂[juZb[cq\Zèc\Zè\~[cZa]_Z[a\r]fq\ui[c\̂̀g̀c\]kkbZb[c]j\k]f̂�\c[Zb_̀\Z[\Zè\ndc̀a\]ck\oa_ebZ̀_Zq\̂Z[i\Zè\�[a�\ucZbj\
i]fr̀cZ\[s\Zè\]r[ucZ\[dbcp\e]̂\h̀ c̀\à_̀bg̀kl\}è\~[cZa]_Z\}br̀ \̂e]jj\h̀\̀vZ̀ck̀k\]iia[iab]Z̀jf\]ck\Zè\~[cZa]_Z\
tur\̂e]jj\h̀\bc_à]̂̀ k\hf\Zè\]r[ucZ\[s\Zè\~[cZa]_Z[a�̂\à]̂[c]hj̀\_[̂Ẑ\[s\̂euZk[dcq\k̀j]f\]ck\̂Z]aZ�uiq\ijû\bcZ̀à̂Z\
]̂\ia[gbk̀k\s[a\bc\Zè\~[cZa]_Z\�[_ur̀cẐl\

xyz����� ��������¡��¢������
xyz�z£\tuĥZ]cZb]j\~[rij̀Zb[c\b̂\Zè\̂Z]p̀\bc\Zè\ia[pà̂ \̂[s\Zè\�[a�\dèc\Zè\�[a�\[a\k̀ b̂pc]Z̀k\i[aZb[c\Zèà[s\b̂
ûssb_b̀cZjf\_[rij̀Z̀\bc\]__[ak]c_̀\dbZe\Zè\~[cZa]_Z\�[_ur̀cẐ\̂[\Ze]Z\Zè\ndc̀a\_]c\[__uif\[a\uZbjb¤̀\Zè\�[a�\s[a\
bẐ\bcZ̀ck̀k\û l̀\

xyz�z¥\�èc\Zè\~[cZa]_Z[a\_[ĉbk̀â\Ze]Z\Zè\�[a�q\[a\]\i[aZb[c\Zèà[s\deb_e\Zè\ndc̀a\]pà̀ \̂Z[\]__̀iZ\̂̀i]a]Z̀jfq
b̂\̂uĥZ]cZb]jjf\_[rij̀Z̀q\Zè\~[cZa]_Z[a\̂e]jj\iài]à\]ck\̂uhrbZ\Z[\Zè\oa_ebZ̀_Z\]\_[riàèĉbg̀\jb̂Z\[s\bZ̀r̂\Z[\h̀\
_[rij̀Z̀k\[a\_[aà_Z̀k\iab[a\Z[\sbc]j\i]fr̀cZl\¦]bjuà\Z[\bc_juk̀\]c\bZ̀r\[c\̂u_e\jb̂Z\k[̀ \̂c[Z\]jZ̀a\Zè\à̂i[ĉbhbjbZf\[s\
Zè\~[cZa]_Z[a\Z[\_[rij̀Z̀\]jj\�[a�\bc\]__[ak]c_̀\dbZe\Zè\~[cZa]_Z\�[_ur̀cẐl\

xyz�z§\�i[c\à_̀biZ\[s\Zè\~[cZa]_Z[a�̂\jb̂Zq\Zè\oa_ebZ̀_Z\dbjj\r]�̀\]c\bĉì_Zb[c\Z[\k̀Z̀arbc̀\dèZèa\Zè\�[a�\[a
k̀ b̂pc]Z̀k\i[aZb[c\Zèà[s\b̂\̂uĥZ]cZb]jjf\_[rij̀Z̀l\�s\Zè\oa_ebZ̀_Z�̂\bĉì_Zb[c\kb̂_j[̂`̂\]cf\bZ̀rq\dèZèa\[a\c[Z\
bc_juk̀k\[c\Zè\~[cZa]_Z[a�̂\jb̂Zq\deb_e\b̂\c[Z\̂ussb_b̀cZjf\_[rij̀Z̀\bc\]__[ak]c_̀\dbZe\Zè\~[cZa]_Z\�[_ur̀cẐ\̂[\Ze]Z\
Zè\ndc̀a\_]c\[__uif\[a\uZbjb¤̀\Zè\�[a�\[a\k̀ b̂pc]Z̀k\i[aZb[c\Zèà[s\s[a\bẐ\bcZ̀ck̀k\û q̀\Zè\~[cZa]_Z[a\̂e]jjq\h̀s[à\
b̂̂u]c_̀\[s\Zè\~̀aZbsb_]Z̀\[s\tuĥZ]cZb]j\~[rij̀Zb[cq\_[rij̀Z̀\[a\_[aà_Z\̂u_e\bZ̀r\ui[c\c[Zbsb_]Zb[c\hf\Zè\oa_ebZ̀_Zl\
�c\̂u_e\_]̂̀ q\Zè\~[cZa]_Z[a\̂e]jj\Zèc\̂uhrbZ\]\àwù Ẑ\s[a\]c[Zèa\bĉì_Zb[c\hf\Zè\oa_ebZ̀_Z\Z[\k̀Z̀arbc̀\tuĥZ]cZb]j\
~[rij̀Zb[cl\

xyz�z̈\�èc\Zè\�[a�\[a\k̀ b̂pc]Z̀k\i[aZb[c\Zèà[s\b̂\̂uĥZ]cZb]jjf\_[rij̀Z̀q\Zè\oa_ebZ̀_Z\dbjj\iài]à\]\~̀aZbsb_]Z̀\[s
tuĥZ]cZb]j\~[rij̀Zb[c\Ze]Z\̂e]jj\̀̂Z]hjb̂e\Zè\k]Z̀\[s\tuĥZ]cZb]j\~[rij̀Zb[c©\̀̂Z]hjb̂e\à̂i[ĉbhbjbZb̀̂\[s\Zè\ndc̀a\
]ck\~[cZa]_Z[a\s[a\̂̀_uabZfq\r]bcZ̀c]c_̀q\è]Zq\uZbjbZb̀̂q\k]r]p̀\Z[\Zè\�[a�\]ck\bĉua]c_̀©\]ck\sbv\Zè\Zbr̀\dbZebc\
deb_e\Zè\~[cZa]_Z[a\̂e]jj\sbcb̂e\]jj\bZ̀r̂\[c\Zè\jb̂Z\]__[ri]cfbcp\Zè\~̀aZbsb_]Z̀l\�]aa]cZb̀̂\àwubàk\hf\Zè\~[cZa]_Z\
�[_ur̀cẐ\̂e]jj\_[rr̀c_̀\[c\Zè\k]Z̀\[s\tuĥZ]cZb]j\~[rij̀Zb[c\[s\Zè\�[a�\[a\k̀ b̂pc]Z̀k\i[aZb[c\Zèà[s\ucj̀̂ \̂
[Zèadb̂̀\ia[gbk̀k\bc\Zè\~̀aZbsb_]Z̀\[s\tuĥZ]cZb]j\~[rij̀Zb[cl\
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XY

Z[\]\̂_̀ab_cbdefgfhieb_jg_klmneioefip_cjqrpbefjo_naipp_mb_nlmqfeebs_ej_eab_tuobd_ios_cjoedihejd_gjd_eabfd_udfeebo
ihhbreiohb_jg_dbnrjonfmfpfefbn_innfvobs_ej_eabq_fo_eab_cbdefgfhiebw_xrjo_nlha_ihhbreiohby_ios_hjonboe_jg_nldbez_fg_iozy_
eab_tuobd_naipp_qi{b_rizqboe_jg_dbeifoivb_irrpzfov_ej_eab_|jd{_jd_sbnfvoiebs_rjdefjo_eabdbjgw_klha_rizqboe_naipp_mb_
is}lnebs_gjd_|jd{_eaie_fn_fohjqrpbeb_jd_oje_fo_ihhjdsiohb_ufea_eab_db~lfdbqboen_jg_eab_cjoedihe_�jhlqboenw_

Z[\[�������������������������
Z[\[\�_̀ab_tuobd_qiz_jhhlrz_jd_lnb_ioz_hjqrpbebs_jd_ridefippz_hjqrpbebs_rjdefjo_jg_eab_|jd{_ie_ioz_neivb_uabo_nlha
rjdefjo_fn_sbnfvoiebs_mz_nbridieb_ivdbbqboe_ufea_eab_cjoedihejdy_rdj�fsbs_nlha_jhhlriohz_jd_lnb_fn_hjonboebs_ej_mz_eab_
fonldbd_ios_ileajdf�bs_mz_rlmpfh_ileajdfefbn_ai�fov_}ldfnsfhefjo_j�bd_eab_�dj}bhew_klha_ridefip_jhhlriohz_jd_lnb_qiz_
hjqqbohb_uabeabd_jd_oje_eab_rjdefjo_fn_nlmneioefippz_hjqrpbeby_rdj�fsbs_eab_tuobd_ios_cjoedihejd_ai�b_ihhbrebs_fo_
udfefov_eab_dbnrjonfmfpfefbn_innfvobs_ej_biha_jg_eabq_gjd_rizqboeny_dbeifoivby_fg_iozy_nbhldfezy_qifoeboiohby_abiey_
lefpfefbny_siqivb_ej_eab_|jd{_ios_fonldiohby_ios_ai�b_ivdbbs_fo_udfefov_hjohbdofov_eab_rbdfjs_gjd_hjddbhefjo_jg_eab_
|jd{_ios_hjqqbohbqboe_jg_uiddioefbn_db~lfdbs_mz_eab_cjoedihe_�jhlqboenw_|abo_eab_cjoedihejd_hjonfsbdn_i_rjdefjo_
nlmneioefippz_hjqrpbeby_eab_cjoedihejd_naipp_rdbridb_ios_nlmqfe_i_pfne_ej_eab_�dhafebhe_in_rdj�fsbs_losbd_kbhefjo_�w�w�w_
cjonboe_jg_eab_cjoedihejd_ej_ridefip_jhhlriohz_jd_lnb_naipp_oje_mb_lodbinjoimpz_ufeaabpsw_̀ab_neivb_jg_eab_rdjvdbnn_jg_
eab_|jd{_naipp_mb_sbebdqfobs_mz_udfeebo_ivdbbqboe_mbeubbo_eab_tuobd_ios_cjoedihejd_jdy_fg_oj_ivdbbqboe_fn_dbihabsy_
mz_sbhfnfjo_jg_eab_�dhafebhew_

Z[\[\�_�qqbsfiebpz_rdfjd_ej_nlha_ridefip_jhhlriohz_jd_lnby_eab_tuobdy_cjoedihejdy_ios_�dhafebhe_naipp_}jfoepz_fonrbhe_eab
idbi_ej_mb_jhhlrfbs_jd_rjdefjo_jg_eab_|jd{_ej_mb_lnbs_fo_jdsbd_ej_sbebdqfob_ios_dbhjds_eab_hjosfefjo_jg_eab_|jd{w_

Z[\[\�_xopbnn_jeabdufnb_ivdbbs_lrjoy_ridefip_jhhlriohz_jd_lnb_jg_i_rjdefjo_jd_rjdefjon_jg_eab_|jd{_naipp_oje_hjonefeleb
ihhbreiohb_jg_|jd{_oje_hjqrpzfov_ufea_eab_db~lfdbqboen_jg_eab_cjoedihe_�jhlqboenw_

Z[\���������������������� ��������������
Z[\��\�_xrjo_dbhbfre_jg_eab_cjoedihejd¡n_ojefhb_eaie_eab_|jd{_fn_dbisz_gjd_gfoip_fonrbhefjo_ios_ihhbreiohb_ios_lrjo
dbhbfre_jg_i_gfoip_�rrpfhiefjo_gjd_�izqboey_eab_�dhafebhe_ufpp_rdjqrepz_qi{b_nlha_fonrbhefjow_|abo_eab_�dhafebhe_gfosn_
eab_|jd{_ihhbreimpb_losbd_eab_cjoedihe_�jhlqboen_ios_eab_cjoedihe_glppz_rbdgjdqbsy_eab_�dhafebhe_ufpp_rdjqrepz_fnnlb_
i_gfoip_cbdefgfhieb_gjd_�izqboe_neiefov_eaie_ej_eab_mbne_jg_eab_�dhafebhe¡n_{ojupbsvby_fogjdqiefjo_ios_mbpfbgy_ios_jo_eab_
minfn_jg_eab_�dhafebhe¡n_jo¢nfeb_�fnfen_ios_fonrbhefjony_eab_|jd{_ain_mbbo_hjqrpbebs_fo_ihhjdsiohb_ufea_eab_cjoedihe_
�jhlqboen_ios_eaie_eab_boefdb_mipiohb_gjlos_ej_mb_slb_eab_cjoedihejd_ios_ojebs_fo_eab_gfoip_cbdefgfhieb_fn_slb_ios_
rizimpbw_̀ab_�dhafebhe¡n_gfoip_cbdefgfhieb_gjd_�izqboe_ufpp_hjonefeleb_i_gldeabd_dbrdbnboeiefjo_eaie_hjosfefjon_pfnebs_fo_
kbhefjo_�w£¤w�_in_rdbhbsboe_ej_eab_cjoedihejd¡n_mbfov_boefepbs_ej_gfoip_rizqboe_ai�b_mbbo_glpgfppbsw_

Z[\��\�_¥bfeabd_gfoip_rizqboe_ojd_ioz_dbqifofov_dbeifobs_rbdhboeivb_naipp_mbhjqb_slb_loefp_eab_cjoedihejd_nlmqfen_ej
eab_�dhafebhe_¦£§_io_iggfsi�fe_eaie_rizdjppny_mfppn_gjd_qiebdfipn_ios_b~lfrqboey_ios_jeabd_fosbmebsobnn_hjoobhebs_ufea_eab_
|jd{_gjd_uafha_eab_tuobd_jd_eab_tuobd¡n_rdjrbdez_qfvae_mb_dbnrjonfmpb_jd_bohlqmbdbs_¦pbnn_iqjloen_ufeaabps_mz_
tuobd§_ai�b_mbbo_rifs_jd_jeabdufnb_niefngfbsy_¦�§_i_hbdefgfhieb_b�fsbohfov_eaie_fonldiohb_db~lfdbs_mz_eab_cjoedihe_
�jhlqboen_ej_dbqifo_fo_gjdhb_igebd_gfoip_rizqboe_fn_hlddboepz_fo_bggbhey_¦̈§_i_udfeebo_neiebqboe_eaie_eab_cjoedihejd_
{ojun_jg_oj_dbinjo_eaie_eab_fonldiohb_ufpp_oje_mb_dbobuimpb_ej_hj�bd_eab_rbdfjs_db~lfdbs_mz_eab_cjoedihe_�jhlqboeny_¦©§_
hjonboe_jg_nldbezy_fg_iozy_ej_gfoip_rizqboey_¦ª§_sjhlqboeiefjo_jg_ioz_nrbhfip_uiddioefbny_nlha_in_qiolgiheldbdn¡_
uiddioefbn_jd_nrbhfgfh_klmhjoedihejd_uiddioefbny_ios_¦«§_fg_db~lfdbs_mz_eab_tuobdy_jeabd_siei_bneimpfnafov_rizqboe_jd_
niefngihefjo_jg_jmpfviefjony_nlha_in_dbhbfren_ios_dbpbinbn_ios_uif�bdn_jg_pfbony_hpifqny_nbhldfez_foebdbneny_jd_bohlqmdiohbn_
idfnfov_jle_jg_eab_cjoedihey_ej_eab_b¬eboe_ios_fo_nlha_gjdq_in_qiz_mb_sbnfvoiebs_mz_eab_tuobdw_�g_i_klmhjoedihejd_dbglnbn_
ej_gldofna_i_dbpbinb_jd_uif�bd_db~lfdbs_mz_eab_tuobdy_eab_cjoedihejd_qiz_gldofna_i_mjos_niefngihejdz_ej_eab_tuobd_ej_
fosbqofgz_eab_tuobd_ivifone_nlha_pfboy_hpifqy_nbhldfez_foebdbney_jd_bohlqmdiohbw_�g_i_pfboy_hpifqy_nbhldfez_foebdbney_jd_
bohlqmdiohb_dbqifon_loniefngfbs_igebd_rizqboen_idb_qisby_eab_cjoedihejd_naipp_dbglos_ej_eab_tuobd_ipp_qjobz_eaie_eab_
tuobd_qiz_mb_hjqrbppbs_ej_riz_fo_sfnhaidvfov_eab_pfboy_hpifqy_nbhldfez_foebdbney_jd_bohlqmdiohby_fohplsfov_ipp_hjnen_ios_
dbinjoimpb_ieejdobzn¡_gbbnw_

Z[\��\�_�gy_igebd_klmneioefip_cjqrpbefjo_jg_eab_|jd{y_gfoip_hjqrpbefjo_eabdbjg_fn_qiebdfippz_sbpizbs_eadjlva_oj_gilpe_jg
eab_cjoedihejd_jd_mz_fnnliohb_jg_caiovb_tdsbdn_iggbhefov_gfoip_hjqrpbefjoy_ios_eab_�dhafebhe_nj_hjogfdqny_eab_tuobd_
naippy_lrjo_irrpfhiefjo_mz_eab_cjoedihejd_ios_hbdefgfhiefjo_mz_eab_�dhafebhey_ios_ufeajle_ebdqfoiefov_eab_cjoedihey_qi{b_
rizqboe_jg_eab_mipiohb_slb_gjd_eaie_rjdefjo_jg_eab_|jd{_glppz_hjqrpbebsy_hjddbhebsy_ios_ihhbrebsw_�g_eab_dbqifofov_
mipiohb_gjd_|jd{_oje_glppz_hjqrpbebs_jd_hjddbhebs_fn_pbnn_eaio_dbeifoivb_nefrlpiebs_fo_eab_cjoedihe_�jhlqboeny_ios_fg_
mjosn_ai�b_mbbo_gldofnabsy_eab_udfeebo_hjonboe_jg_eab_nldbez_ej_rizqboe_jg_eab_mipiohb_slb_gjd_eaie_rjdefjo_jg_eab_|jd{_
glppz_hjqrpbebs_ios_ihhbrebs_naipp_mb_nlmqfeebs_mz_eab_cjoedihejd_ej_eab_�dhafebhe_rdfjd_ej_hbdefgfhiefjo_jg_nlha_
rizqboew_klha_rizqboe_naipp_mb_qisb_losbd_ebdqn_ios_hjosfefjon_vj�bdofov_gfoip_rizqboey_b¬hbre_eaie_fe_naipp_oje_
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XY

Z[\]̂_̂̀ âbcbdc_eafb[gbhic_j]kb

lmnopnqbrsabjct_\ub[gbg_\cibvcwja\̂b]sciibZ[\]̂_̂̀ âbcbdc_eafb[gbhic_j]bxwb̂sabyd\afbazZav̂b̂s[]abcf_]_\ubgf[j
nob i_a\]{bhic_j]{b]aZ̀f_̂wb_\̂afa]̂]{b[fba\Z̀jxfc\Za]bcf_]_\ub[̀ b̂[gb̂sabh[\̂fcẐbc\|b̀\]â̂ia|}b
n~b gc_ìfab[gb̂sab�[ftb̂[bZ[jviwbd_̂sb̂sabfa�̀_faja\̂]b[gb̂sabh[\̂fcẐb�[Z̀ja\̂]}bb
n�b âfj]b[gb]vaZ_cibdcffc\̂_a]bfa�̀_fa|bxwb̂sabh[\̂fcẐb�[Z̀ja\̂]}b[fb
nq� c̀|_̂]bvafg[fja|bxwb̂sabyd\af{b_gbvafj_̂̂a|bxwb̂sabh[\̂fcẐb�[Z̀ja\̂]{bcĝafbg_\cibvcwja\̂kb

lmnopn�b�ZZav̂c\Zab[gbg_\cibvcwja\̂bxwb̂sabh[\̂fcẐ[f{bcb�̀xZ[\̂fcẐ[f{b[fbcb]̀vvi_af{b]sciibZ[\]̂_̂̀ âbcbdc_eafb[g
Zic_j]bxwb̂sĉbvcwaabazZav̂b̂s[]abvfae_[̀]iwbjc|ab_\bdf_̂_\ubc\|b_|a\̂_g_a|bxwb̂sĉbvcwaabc]b̀\]â̂ia|bĉb̂sab̂_jab[gb
g_\cib�vvi_Zĉ_[\bg[fb�cwja\̂kb

��������op��������������������������������������
lopno����������������� ¡�� ¢����£��¤¡
rsabh[\̂fcẐ[fb]sciibxabfa]v[\]_xiabg[fb_\_̂_ĉ_\u{bjc_\̂c_\_\u{bc\|b]̀vafe_]_\ubciib]cgâwbvfaZc̀ _̂[\]bc\|bvf[ufcj]b_\b
Z[\\aẐ_[\bd_̂sb̂sabvafg[fjc\Zab[gb̂sabh[\̂fcẐkb

lopn~��������������¡� ¡�� ¢����¥����
lopn~nobrsabh[\̂fcẐ[fb]sciib̂ctabfac][\cxiabvfaZc̀ _̂[\]bg[fb]cgâwb[g{bc\|b]sciibvf[e_|abfac][\cxiabvf[̂aẐ_[\b̂[
vfaea\̂b|cjcua{b_\¦̀fw{b[fbi[]]b̂[b

nob ajvi[waa]b[\b̂sab�[ftbc\|b[̂safbvaf][\]bds[bjcwbxabcggaẐa|b̂safaxw}b
n~b ŝab�[ftbc\|bjĉaf_ci]bc\|ba�̀_vja\̂b̂[bxab_\Z[fv[fĉa|b̂safa_\{bdsâsafb_\b]̂[fcuab[\b[fb[ggb̂sab]_̂a{b

\̀|afbZcfa{bZ̀]̂[|w{b[fbZ[\̂f[ib[gb̂sabh[\̂fcẐ[f{bcb�̀xZ[\̂fcẐ[f{b[fbcb�̀x§]̀xZ[\̂fcẐ[f}bc\|b
n�b [̂safbvf[vaf̂wbĉb̂sab]_̂ab[fbc|¦cZa\̂b̂safâ[{b]̀Zsbc]b̂faa]{b]sf̀x]{bicd\]{bdcit]{bvceaja\̂]{bf[c|dcw]{b

]̂f̀Ẑ̀fa]{bc\|b̀̂_i_̂_a]b\[̂b|a]_u\ĉa|bg[fbfaj[eci{bfai[Zĉ_[\{b[fbfavicZaja\̂b_\b̂sabZ[̀f]ab[gb
Z[\]̂f̀Ẑ_[\kb

lopn~n~brsabh[\̂fcẐ[fb]sciibZ[jviwbd_̂s{bc\|bu_eab\[̂_Za]bfa�̀_fa|bxwbcvvi_Zcxiabicd]{b]̂ĉ̀ â]{b[f|_\c\Za]{bZ[|a]{
f̀ia]bc\|bfaùiĉ_[\]{bc\|bicdg̀ib[f|af]b[gbv̀xi_Zbc̀ ŝ[f_̂_a]{bxacf_\ub[\b]cgâwb[gbvaf][\]b[fbvf[vaf̂wb[fb̂sa_fbvf[̂aẐ_[\b
gf[jb|cjcua{b_\¦̀fw{b[fbi[]]kb

lopn~n�brsabh[\̂fcẐ[fb]sciib_jviaja\̂{bafaẐ{bc\|bjc_\̂c_\{bc]bfa�̀_fa|bxwbaz_]̂_\ubZ[\|_̂_[\]bc\|bvafg[fjc\Zab[gb̂sa
h[\̂fcẐ{bfac][\cxiab]cgaùcf|]bg[fb]cgâwbc\|bvf[̂aẐ_[\{b_\Zì|_\ubv[]̂_\ub|c\uafb]_u\]bc\|b[̂safbdcf\_\u]bcuc_\]̂b
sc̈cf|]}bvf[j̀ iuĉ_\ub]cgâwbfaùiĉ_[\]}bc\|b\[̂_gw_\ub̂sab[d\af]bc\|b̀]af]b[gbc|¦cZa\̂b]_̂a]bc\|b̀̂_i_̂_a]b[gb̂sab
]cgaùcf|]kb

lopn~nqb�sa\b̀]ab[fb]̂[fcuab[gbazvi[]_ea]b[fb[̂safbsc̈cf|[̀]bjĉaf_ci]b[fba�̀_vja\̂{b[fb̀\̀]̀cibjâs[|]bcfab\aZa]]cfw
g[fbazaZ̀ _̂[\b[gb̂sab�[ft{b̂sabh[\̂fcẐ[fb]sciibazafZ_]ab̀̂j[]̂bZcfabc\|bZcffwb[\b]̀ZsbcẐ_e_̂_a]b̀\|afb]̀vafe_]_[\b[gb
vf[vafiwb�̀ci_g_a|bvaf][\\aikb

lopn~n�brsabh[\̂fcẐ[fb]sciibvf[jv̂iwbfaja|wb|cjcuabc\|bi[]]b©[̂safb̂sc\b|cjcuab[fbi[]]b_\]̀fa|b̀\|afbvf[vaf̂w
_\]̀fc\Zabfa�̀_fa|bxwb̂sabh[\̂fcẐb�[Z̀ja\̂]ªb̂[bvf[vaf̂wbfagaffa|b̂[b_\b�aẐ_[\]b«¬k­k«k­bc\|b«¬k­k«k®bZc̀]a|b_\bds[iab
[fb_\bvcf̂bxwb̂sabh[\̂fcẐ[f{bcb�̀xZ[\̂fcẐ[f{bcb�̀x§]̀xZ[\̂fcẐ[f{b[fbc\w[\ab|_faẐiwb[fb_\|_faẐiwbajvi[wa|bxwbc\wb[gb
ŝaj{b[fbxwbc\w[\abg[fbds[]abcẐ]b̂sawbjcwbxabi_cxiabc\|bg[fbds_Zsb̂sabh[\̂fcẐ[fb_]bfa]v[\]_xiab̀\|afb
�aẐ_[\]b«¬k­k«k­bc\|b«¬k­k«k®kbrsabh[\̂fcẐ[fbjcwbjctabcbhic_jbg[fb̂sabZ[]̂b̂[bfaja|wb̂sab|cjcuab[fbi[]]b̂[b̂sab
aẑa\̂b]̀Zsb|cjcuab[fbi[]]b_]bĉ̂f_x̀ ĉxiab̂[bcẐ]b[fb[j_]]_[\]b[gb̂sabyd\afb[fb�fZs_̂aẐb[fbc\w[\ab|_faẐiwb[fb_\|_faẐiwb
ajvi[wa|bxwba_̂safb[gb̂saj{b[fbxwbc\w[\abg[fbds[]abcẐ]ba_̂safb[gb̂sajbjcwbxabi_cxia{bc\|b\[̂bĉ̂f_x̀ ĉxiab̂[b̂sabgc̀îb[fb
\aui_ua\Zab[gb̂sabh[\̂fcẐ[fkbrsabg[fau[_\ub[xi_uĉ_[\]b[gb̂sabh[\̂fcẐ[fbcfab_\bc||_̂_[\b̂[b̂sabh[\̂fcẐ[f̄]b[xi_uĉ_[\]b
\̀|afb�aẐ_[\b®k«°kb

lopn~n±brsabh[\̂fcẐ[fb]sciib|a]_u\ĉabcbfa]v[\]_xiabjajxafb[gb̂sabh[\̂fcẐ[f̄]b[fuc\_̈ĉ_[\bĉb̂sab]_̂abds[]ab|̀ ŵ
]sciibxab̂sabvfaea\̂_[\b[gbcZZ_|a\̂]kbrs_]bvaf][\b]sciibxab̂sabh[\̂fcẐ[f̄]b]̀vaf_\̂a\|a\̂b̀\ia]]b[̂safd_]ab|a]_u\ĉa|bxwb
ŝabh[\̂fcẐ[fb_\bdf_̂_\ub̂[b̂sabyd\afbc\|b�fZs_̂aẐkb

lopn~n²brsabh[\̂fcẐ[fb]sciib\[̂bvafj_̂bc\wbvcf̂b[gb̂sabZ[\]̂f̀Ẑ_[\b[fb]_̂ab̂[bxabi[c|a|b][bc]b̂[bZc̀]ab|cjcuab[fbZfaĉa
c\b̀\]cgabZ[\|_̂_[\kb
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XY

Z[\]̂]_̀abcdef̀gèhijikl̀mg̀nleogb̀gènegplemf
qrstuvwtxsyzxv{s|}rrtx|su~�}x{s�xs�z�z�tsv�sytx|�~s�xsyx�ytxv{s�t�z}|ts�rsz~sz�vs�xs��u||u�~s�rsvwts�vwtxsyzxv{�s�xs�rs
�vwtx|sr�xs�w�|tsz�v|s|}�wsyzxv{su|s�t�z��{sxt|y�~|u��t�s~�vu�ts�rsvwtsu~�}x{s�xs�z�z�t�s�wtvwtxs�xs~�vsu~|}xt��s|wz��s�ts
�u�t~sv�svwts�vwtxsyzxv{s�uvwu~szsxtz|�~z��tsvu�ts~�vst��tt�u~�s��s�z{|szrvtxs�u|���tx{�s�wts~�vu�ts|wz��syx��u�ts
|}rru�ut~vs�tvzu�sv�st~z��tsvwts�vwtxsyzxv{sv�su~�t|vu�zvtsvwts�zvvtx�s

Z[\]�̀�i�ie�gdò�imle�i�òib�̀�d�omib�lo
Z[\]�][s�wts��~vxz�v�xsu|sxt|y�~|u��tsr�xs���y�uz~�ts�uvwsz~{sxt�}uxt�t~v|su~��}�t�su~svwts��~vxz�vs���}�t~v|
xt�zx�u~�swz�zx��}|s�zvtxuz�|s�xs|}�|vz~�t|�sqrsvwts��~vxz�v�xst~��}~vtx|szswz�zx��}|s�zvtxuz�s�xs|}�|vz~�ts~�vs
z��xt||t�su~svwts��~vxz�vs���}�t~v|sz~�sursxtz|�~z��tsyxt�z}vu�~|s�u��s�tsu~z�t�}zvtsv�syxt�t~vsr�xt|ttz��ts���u�{s
u~�}x{s�xs�tzvwsv�sytx|�~|sxt|}�vu~�srx��szs�zvtxuz�s�xs|}�|vz~�t�su~��}�u~�s�}vs~�vs�u�uvt�sv�sz|�t|v�|s�xsy��{�w��xu~zvt�s
�uywt~{�s���� �st~��}~vtxt�s�~svwts|uvts�{svwts��~vxz�v�x�svwts��~vxz�v�xs|wz���s}y�~sxt���~u�u~�svwts��~�uvu�~�s
u��t�uzvt�{s|v�ys¡�x¢su~svwtszrrt�vt�szxtzsz~�s~�vur{svwts£�~txsz~�s¤x�wuvt�vs�rsvwts��~�uvu�~�s

Z[\]�]̂s¥y�~sxt�tuyvs�rsvwts��~vxz�v�x¦|s~�vu�t�svwts£�~txs|wz��s��vzu~svwts|tx�u�t|s�rszs�u�t~|t�s�z��xzv�x{sv�s�txur{svwt
yxt|t~�ts�xsz�|t~�ts�rsvwts�zvtxuz�s�xs|}�|vz~�tsxty�xvt�s�{svwts��~vxz�v�xsz~��su~svwtst�t~vs|}�ws�zvtxuz�s�xs|}�|vz~�ts
u|sr�}~�sv�s�tsyxt|t~v�sv�s�z}|tsuvsv�s�tsxt~�txt�swzx��t||�s¥~�t||s�vwtx�u|tsxt�}uxt�s�{svwts��~vxz�vs���}�t~v|�svwts
£�~txs|wz��sr}x~u|wsu~s�xuvu~�sv�svwts��~vxz�v�xsz~�s¤x�wuvt�vsvwts~z�t|sz~�s�}z�uru�zvu�~|s�rsytx|�~|s�xst~vuvut|s�w�s
zxtsv�sytxr�x�svt|v|s�txur{u~�svwtsyxt|t~�ts�xsz�|t~�ts�rsvwts�zvtxuz�s�xs|}�|vz~�ts�xs�w�szxtsv�sytxr�x�svwtsvz|¢s�rs
xt���z�s�xs|zrts��~vzu~�t~vs�rsvwts�zvtxuz�s�xs|}�|vz~�t�s�wts��~vxz�v�xsz~�svwts¤x�wuvt�vs�u��syx��yv�{sxty�{sv�svwts
£�~txsu~s�xuvu~�s|vzvu~�s�wtvwtxs�xs~�vstuvwtxswz|sxtz|�~z��ts���t�vu�~sv�svwtsytx|�~|s�xst~vuvut|syx�y�|t�s�{svwts
£�~tx�sqrstuvwtxsvwts��~vxz�v�xs�xs¤x�wuvt�vswz|sz~s���t�vu�~sv�szsytx|�~s�xst~vuv{syx�y�|t�s�{svwts£�~tx�svwts£�~txs
|wz��syx�y�|tsz~�vwtxsv�s�w��svwts��~vxz�v�xsz~�svwts¤x�wuvt�vswz�ts~�sxtz|�~z��ts���t�vu�~�s¡wt~svwts�zvtxuz�s�xs
|}�|vz~�tswz|s�tt~sxt~�txt�swzx��t||�s¡�x¢su~svwtszrrt�vt�szxtzs|wz��sxt|}�ts}y�~s�xuvvt~sz�xtt�t~vs�rsvwts£�~txsz~�s
��~vxz�v�x�s�{s�wz~�ts£x�tx�svwts��~vxz�vs�u�ts|wz��s�tst�vt~�t�szyyx�yxuzvt�{sz~�svwts��~vxz�vs§}�s|wz��s�ts
u~�xtz|t�s�{svwtsz��}~vs�rsvwts��~vxz�v�x¦|sxtz|�~z��tsz��uvu�~z�s��|v|s�rs|w}v���~�s�t�z{�sz~�s|vzxv̈}y�s

Z[\]�]�s��svwtsr}��t|vst�vt~vsytx�uvvt�s�{s�z��svwts£�~txs|wz��su~�t�~ur{sz~�sw���swzx��t||svwts��~vxz�v�x�
§}���~vxz�v�x|�s¤x�wuvt�v�s¤x�wuvt�v¦|s��~|}�vz~v|�sz~�sz�t~v|sz~�st�y��{tt|s�rsz~{s�rsvwt�srx��sz~�sz�zu~|vs��zu�|�s
�z�z�t|�s��||t|�sz~�st�yt~|t|�su~��}�u~�s�}vs~�vs�u�uvt�sv�szvv�x~t{|¦srtt|�szxu|u~�s�}vs�rs�xsxt|}�vu~�srx��sytxr�x�z~�ts
�rsvwts¡�x¢su~svwtszrrt�vt�szxtzsursu~srz�vsvwts�zvtxuz�s�xs|}�|vz~�tsyxt|t~v|svwtsxu|¢s�rs���u�{su~�}x{s�xs�tzvwsz|s
�t|�xu�t�su~s§t�vu�~s�©�ª��sz~�swz|s~�vs�tt~sxt~�txt�swzx��t||�syx��u�t�svwzvs|}�ws��zu��s�z�z�t�s��||�s�xst�yt~|tsu|s
zvvxu�}vz��tsv�s���u�{su~�}x{�s|u�¢~t||�s�u|tz|ts�xs�tzvw�s�xsv�su~�}x{sv�s�xs�t|vx}�vu�~s�rsvz~�u��tsyx�ytxv{s��vwtxsvwz~svwts
¡�x¢suv|t�r �st��tyvsv�svwtst�vt~vsvwzvs|}�ws�z�z�t�s��||�s�xst�yt~|tsu|s�}tsv�svwtsrz}�vs�xs~t��u�t~�ts�rsvwtsyzxv{s|tt¢u~�s
u~�t�~uv{�s

Z[\]�]«s�wts£�~txs|wz��s~�vs�tsxt|y�~|u��ts}~�txsvwu|s§t�vu�~s�©�ªsr�xswz�zx��}|s�zvtxuz�|s�xs|}�|vz~�t|svwts��~vxz�v�x
�xu~�|sv�svwts|uvts}~�t||s|}�ws�zvtxuz�|s�xs|}�|vz~�t|szxtsxt�}uxt�s�{svwts��~vxz�vs���}�t~v|�s�wts£�~txs|wz��s�ts
xt|y�~|u��tsr�xswz�zx��}|s�zvtxuz�|s�xs|}�|vz~�t|sxt�}uxt�s�{svwts��~vxz�vs���}�t~v|�st��tyvsv�svwtst�vt~vs�rsvwts
��~vxz�v�x¦|srz}�vs�xs~t��u�t~�tsu~svwts}|tsz~�swz~��u~�s�rs|}�ws�zvtxuz�|s�xs|}�|vz~�t|�s

Z[\]�]¬s�wts��~vxz�v�xs|wz��sxtu��}x|tsvwts£�~txsr�xsvwts��|vsz~�st�yt~|tsvwts£�~txsu~�}x|s�� sr�xsxt�t�uzvu�~s�r
wz�zx��}|s�zvtxuz�|s�xs|}�|vz~�t|svwts��~vxz�v�xs�xu~�|sv�svwts|uvtsz~�s~t��u�t~v�{swz~��t|�s�xs�� s�wtxtsvwts��~vxz�v�xs
rzu�|sv�sytxr�x�suv|s���u�zvu�~|s}~�txs§t�vu�~s�©�ª���st��tyvsv�svwtst�vt~vsvwzvsvwts��|vsz~�st�yt~|tszxts�}tsv�svwts
£�~tx¦|srz}�vs�xs~t��u�t~�t�s

Z[\]�]­sqr�s�uvw�}vs~t��u�t~�ts�~svwtsyzxvs�rsvwts��~vxz�v�x�svwts��~vxz�v�xsu|swt��s�uz��ts�{szs���tx~�t~vsz�t~�{sr�xsvwt
��|vs�rsxt�t�uzvu�~s�rszswz�zx��}|s�zvtxuz�s�xs|}�|vz~�ts|��t�{s�{sxtz|�~s�rsytxr�x�u~�s¡�x¢sz|sxt�}uxt�s�{svwts
��~vxz�vs���}�t~v|�svwts£�~txs|wz��sxtu��}x|tsvwts��~vxz�v�xsr�xsz��s��|vsz~�st�yt~|tsvwtxt�{su~�}xxt��s

Z[\]«̀®jleklb��lo
q~sz~st�tx�t~�{szrrt�vu~�s|zrtv{s�rsytx|�~|s�xsyx�ytxv{�svwts��~vxz�v�xs|wz��sz�v�szvsvwts��~vxz�v�x¦|s�u|�xtvu�~�sv�s
yxt�t~vsvwxtzvt~t�s�z�z�t�su~�}x{�s�xs��||�s¤��uvu�~z�s���yt~|zvu�~s�xst�vt~|u�~s�rsvu�ts��zu�t�s�{svwts��~vxz�v�xs�~s
z���}~vs�rsz~st�tx�t~�{s|wz��s�ts�tvtx�u~t�sz|syx��u�t�su~s¤xvu��ts�̄sz~�s¤xvu��ts°�s

±²³áµ®̀[[̀̀à¶�·²±¶́®̀±¶ḩ̀ ¹¶h�̀
Z[[][̀́ gbmei�mgeºòabodeib�l̀ib�̧̀ gb�o
Z[[][][s�wts��~vxz�v�xs|wz��sy}x�wz|tsz~�s�zu~vzu~su~|}xz~�ts�rsvwtsv{yt|sz~�s�u�uv|s�rs�uz�u�uv{�s��~vzu~u~�svwt
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XY

Z[\]̂_Z̀Z[a_bcd[\c_efgZhaca]caiZcaẐ̀ _cd[\ch][\jaj][_bcd_c\Z_ĥjfZ\cj[caiZckl̂ZZ̀Z[ac]̂cZm_ZniẐZcj[caiZco][âdhac
p]hè Z[a_qcriZco][âdha]̂c_idmmcsêhid_Zcd[\c̀dj[adj[caiZĉZteĵZ\cj[_êd[hZcû]̀ cd[cj[_êd[hZch]̀ sd[vc]̂cj[_êd[hZc
h]̀ sd[jZ_cmdnuemmvcdeai]̂jwZ\ca]cj__eZcj[_êd[hZcj[caiZcgêj_\jhaj][cniẐZcaiZcx̂]gZhacj_cm]hdaZ\qcriZcyn[Ẑbck̂hijaZhabc
d[\ck̂hijaZhaz_ch][_emad[a_c_idmmcfZc[d̀Z\cd_cd\\jaj][dmcj[_êZ\_ce[\ẐcaiZco][âdha]̂z_ch]̀ Z̀̂hjdmclZ[Ẑdmcmjdfjmjavc
s]mjhvc]̂cd_c]aiẐnj_Zc\Z_ĥjfZ\cj[caiZco][âdhacp]hè Z[a_qc

{||}|}~criZco][âdha]̂c_idmmcŝ]�j\Zc_êZavcf][\_c]ucaiZcavsZ_bcu]̂c_ehicsZ[dmc_è _bcd[\c_efgZhaca]c_ehicaẐ̀ _cd[\
h][\jaj][_cd_ĉZteĵZ\cfvcaiZco][âdhacp]hè Z[a_qcriZco][âdha]̂c_idmmcsêhid_Zcd[\c̀dj[adj[caiZĉZteĵZ\cf][\_cû]̀ c
dch]̀ sd[vc]̂ch]̀ sd[jZ_cmdnuemmvcdeai]̂jwZ\ca]cj__eZc_êZavcf][\_cj[caiZcgêj_\jhaj][cniẐZcaiZcx̂]gZhacj_cm]hdaZ\qc

{||}|}���s][caiZĉZteZ_ac]ucd[vcsẐ_][c]̂cZ[ajavcdssZd̂j[lca]cfZcdcs]aZ[ajdmcfZ[Zujhjd̂vc]ucf][\_ch]�Ẑj[lcsdv̀ Z[ac]u
]fmjldaj][_cd̂j_j[lce[\ẐcaiZco][âdhabcaiZco][âdha]̂c_idmmcŝ]̀ samvcuê[j_icdch]svc]ucaiZcf][\_c]̂c_idmmcdeai]̂jwZcdc
h]svca]cfZcuê[j_iZ\qc

{||}|}�c�����������������������������������������������������������������������}c�jaij[caîZZc���cfe_j[Z__c\dv_c]ucaiZc\daZ
aiZco][âdha]̂cfZh]̀ Z_cdnd̂Zc]ucd[cj̀sZ[\j[lc]̂cdhaedmchd[hZmmdaj][c]̂cZ�sĵdaj][c]ucd[vcj[_êd[hZĉZteĵZ\cfvcaiZc
o][âdhacp]hè Z[a_bcaiZco][âdha]̂c_idmmcŝ]�j\Zc[]ajhZca]caiZcyn[Ẑc]uc_ehicj̀sZ[\j[lc]̂cdhaedmchd[hZmmdaj][c]̂c
Z�sĵdaj][qc�s][ĉZhZjsac]uc[]ajhZcû]̀ caiZco][âdha]̂bcaiZcyn[Ẑc_idmmbce[mZ__caiZcmds_Zcj[ch]�ẐdlZcd̂j_Z_cû]̀ cd[cdhac
]̂c]̀ j__j][c]ucaiZcyn[Ẑbcid�ZcaiZĉjliaca]c_a]scaiZc�]̂�ce[ajmcaiZcmds_Zcj[ch]�ẐdlZcid_cfZZ[chêZ\cfvcaiZcŝ]hêZ̀Z[ac
]uĉZsmdhZ̀Z[ach]�ẐdlZcfvcaiZco][âdha]̂qcriZcuê[j_ij[lc]uc[]ajhZcfvcaiZco][âdha]̂c_idmmc[]aĉZmjZ�ZcaiZco][âdha]̂c]uc
d[vch][âdhaedmc]fmjldaj][ca]cŝ]�j\Zcd[vĉZteĵZ\ch]�ẐdlZqc

{||}~� ¡���������������
{||}~}|�riZcyn[Ẑc_idmmcsêhid_Zcd[\c̀dj[adj[cj[_êd[hZc]ucaiZcavsZ_cd[\cmj̀ja_c]ucmjdfjmjavbch][adj[j[lcaiZ
Z[\]̂_Z̀Z[a_bcd[\c_efgZhaca]caiZcaẐ̀ _cd[\ch][\jaj][_bcd_c\Z_ĥjfZ\cj[caiZckl̂ZZ̀Z[ac]̂cZm_ZniẐZcj[caiZco][âdhac
p]hè Z[a_qcriZcyn[Ẑc_idmmcsêhid_Zcd[\c̀dj[adj[caiZĉZteĵZ\cj[_êd[hZcû]̀ cd[cj[_êd[hZch]̀ sd[vc]̂cj[_êd[hZc
h]̀ sd[jZ_cmdnuemmvcdeai]̂jwZ\ca]cj__eZcj[_êd[hZcj[caiZcgêj_\jhaj][cniẐZcaiZcx̂]gZhacj_cm]hdaZ\qcc

{||}~}~�¢����������£���¤�������������£������¥����������}c¦ucaiZcyn[Ẑcudjm_ca]csêhid_Zcd[\c̀dj[adj[caiZĉZteĵZ\
ŝ]sẐavcj[_êd[hZbcnjaicdmmc]ucaiZch]�ẐdlZ_cd[\cj[caiZcd̀]e[a_c\Z_ĥjfZ\cj[caiZckl̂ZZ̀Z[ac]̂cZm_ZniẐZcj[caiZc
o][âdhacp]hè Z[a_bcaiZcyn[Ẑc_idmmcj[u]̂̀ caiZco][âdha]̂cj[cn̂jaj[lcŝj]̂ca]ch]̀ Z̀[hZ̀Z[ac]ucaiZc�]̂�qc�s][c
ẐhZjsac]uc[]ajhZcû]̀ caiZcyn[ẐbcaiZco][âdha]̂c̀dvc\Zmdvch]̀ Z̀[hZ̀Z[ac]ucaiZc�]̂�cd[\c̀dvc]fadj[cj[_êd[hZcaidac
njmmcŝ]aZhacaiZcj[aẐZ_a_c]ucaiZco][âdha]̂bc§efh][âdha]̂_bcd[\c§ef̈§efh][âdha]̂_cj[caiZc�]̂�qc�iZ[caiZcudjmêZca]c
ŝ]�j\Zch]�ẐdlZcid_cfZZ[chêZ\c]̂ĉZ_]m�Z\bcaiZco][âdhac§è cd[\co][âdhacrj̀Zc_idmmcfZcZtejadfmvcd\ge_aZ\qc¦[caiZc
Z�Z[acaiZcyn[Ẑcudjm_ca]cŝ]hêZch]�ẐdlZbcaiZcyn[Ẑcndj�Z_cdmmĉjlia_cdldj[_acaiZco][âdha]̂bc§efh][âdha]̂_bcd[\c§ef̈
_efh][âdha]̂_ca]caiZcZ�aZ[acaiZcm]__ca]caiZcyn[Ẑcn]em\cid�ZcfZZ[ch]�ẐZ\cfvcaiZcj[_êd[hZca]cid�ZcfZZ[cŝ]hêZ\cfvc
aiZcyn[ẐqcriZch]_ac]ucaiZcj[_êd[hZc_idmmcfZchid̂lZ\ca]caiZcyn[Ẑcfvcdcoid[lZcŷ\Ẑqc¦ucaiZcyn[Ẑc\]Z_c[]acŝ]�j\Zc
n̂jaaZ[c[]ajhZbcd[\caiZco][âdha]̂cj_c\d̀dlZ\cfvcaiZcudjmêZc]̂c[ZlmZhac]ucaiZcyn[Ẑca]csêhid_Zc]̂c̀dj[adj[caiZc
ẐteĵZ\cj[_êd[hZbcaiZcyn[Ẑc_idmmĉZj̀fê_ZcaiZco][âdha]̂cu]̂cdmmĉZd_][dfmZch]_a_cd[\c\d̀dlZ_cdaâjfeadfmZcaiẐZa]qc

{||}~}������������������������������������������ ¡���������������£������¥����������}c�jaij[caîZZc���cfe_j[Z__c\dv_c]ucaiZ
\daZcaiZcyn[ẐcfZh]̀ Z_cdnd̂Zc]ucd[cj̀sZ[\j[lc]̂cdhaedmchd[hZmmdaj][c]̂cZ�sĵdaj][c]ucd[vcŝ]sẐavcj[_êd[hZĉZteĵZ\c
fvcaiZco][âdhacp]hè Z[a_bcaiZcyn[Ẑc_idmmcŝ]�j\Zc[]ajhZca]caiZco][âdha]̂c]uc_ehicj̀sZ[\j[lc]̂cdhaedmchd[hZmmdaj][c
]̂cZ�sĵdaj][qc�[mZ__caiZcmds_Zcj[ch]�ẐdlZcd̂j_Z_cû]̀ cd[cdhac]̂c]̀ j__j][c]ucaiZco][âdha]̂©c�ª�caiZco][âdha]̂bces][c
ẐhZjsac]uc[]ajhZcû]̀ caiZcyn[Ẑbc_idmmcid�ZcaiZĉjliaca]c_a]scaiZc�]̂�ce[ajmcaiZcmds_Zcj[ch]�ẐdlZcid_cfZZ[chêZ\cfvcaiZc
ŝ]hêZ̀Z[ac]uĉZsmdhZ̀Z[ach]�ẐdlZcfvcZjaiẐcaiZcyn[Ẑc]̂caiZco][âdha]̂«c�¬�caiZco][âdhacrj̀Zcd[\co][âdhac§è c
_idmmcfZcZtejadfmvcd\ge_aZ\«cd[\c���caiZcyn[Ẑcndj�Z_cdmmĉjlia_cdldj[_acaiZco][âdha]̂bc§efh][âdha]̂_bcd[\c§ef̈
_efh][âdha]̂_ca]caiZcZ�aZ[acd[vcm]__ca]caiZcyn[Ẑcn]em\cid�ZcfZZ[ch]�ẐZ\cfvcaiZcj[_êd[hZcid\cjac[]acZ�sĵZ\c]̂cfZZ[c
hd[hZmmZ\qc¦ucaiZco][âdha]̂csêhid_Z_ĉZsmdhZ̀Z[ach]�ẐdlZbcaiZch]_ac]ucaiZcj[_êd[hZc_idmmcfZchid̂lZ\ca]caiZcyn[Ẑcfvc
d[cdsŝ]ŝjdaZcoid[lZcŷ\ẐqcriZcuê[j_ij[lc]uc[]ajhZcfvcaiZcyn[Ẑc_idmmc[]aĉZmjZ�ZcaiZcyn[Ẑc]ucd[vch][âdhaedmc
]fmjldaj][ca]cŝ]�j\ZĉZteĵZ\cj[_êd[hZqc

{||}��­��®�������̄�°��±�����
{||}�}|criZcyn[Ẑcd[\co][âdha]̂cndj�Zcdmmĉjlia_cdldj[_ac�ª�cZdhic]aiẐcd[\cd[vc]ucaiZĵc_efh][âdha]̂_bc_ef̈
_efh][âdha]̂_bcdlZ[a_bcd[\cZ̀sm]vZZ_bcZdhic]ucaiZc]aiẐ«c�¬�caiZck̂hijaZhacd[\ck̂hijaZhaz_ch][_emad[a_«cd[\c���c§Zsd̂daZc
o][âdha]̂_bcjucd[vbcd[\cd[vc]ucaiZĵc_efh][âdha]̂_bc_ef̈_efh][âdha]̂_bcdlZ[a_bcd[\cZ̀sm]vZZ_bcu]̂c\d̀dlZ_chde_Z\cfvc
uĵZbc]̂c]aiẐchde_Z_c]ucm]__bca]caiZcZ�aZ[acai]_Zcm]__Z_cd̂Zch]�ẐZ\cfvcŝ]sẐavcj[_êd[hZĉZteĵZ\cfvcaiZckl̂ZZ̀Z[ac]̂c
]aiẐcŝ]sẐavcj[_êd[hZcdssmjhdfmZca]caiZcx̂]gZhabcZ�hZsac_ehiĉjlia_cd_caiZvcid�Zca]cŝ]hZZ\_c]uc_ehicj[_êd[hZqcriZc
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X�

YZ[\]̂_]̂̀ _[a]bca_]d̂bêbff]_f]gba\d̂ehbiî]\jkg]\̂eglgib]̂Z]gaa\[̂Zbgm\]êg[̂nbm_]̂_n̂ah\̂g[ogmgokbiêb[ô\[agag\ê
go\[agng\ôbp_m\̂n]_l̂ah\̂q]chga\cad̂q]chga\carêc_[ekiab[aed̂s\fb]ba\̂̀ _[a]bca_]ed̂ekpc_[a]bca_]ed̂b[ôekpt
ekpc_[a]bca_]eûvh\̂f_igcg\ê_n̂g[ek]b[c\̂fk]chbe\ôb[ôlbg[abg[\ôpŵ\bcĥf\]e_[̂_]̂\[agaŵbx]\\g[x̂a_̂Zbgm\̂cibglê
fk]ekb[âa_̂ahgêe\cag_[̂yyuzuŷehbiî[_âf]_hgpgâahgêZbgm\]̂_n̂ekp]_xbag_[ûvhgêZbgm\]̂_n̂ekp]_xbag_[̂ehbiîp\̂\nn\cagm\̂
bêa_̂b̂f\]e_[̂_]̂\[agaŵ{y|̂\m\[̂ah_kxĥahbâf\]e_[̂_]̂\[agaŵZ_kiô_ah\]Zge\̂hbm\̂b̂okaŵ_n̂g[o\l[gngcbag_[d̂
c_[a]bcakbî_]̂_ah\]Zge\d̂{}|̂\m\[̂ah_kxĥahbâf\]e_[̂_]̂\[agaŵogô[_âfbŵah\̂g[ek]b[c\̂f]\lgkl̂og]\caiŵ_]̂g[og]\caiwd̂
_]̂{z|̂Zh\ah\]̂_]̂[_âah\̂f\]e_[̂_]̂\[agaŵhbôb[̂g[ek]bpi\̂g[a\]\eâg[̂ah\̂oblbx\ôf]_f\]awû

~������̂�n̂ok]g[x̂ah\̂�]_�\câc_[ea]kcag_[̂f\]g_ôah\̂YZ[\]̂g[ek]\êf]_f\]ag\ed̂]\bî_]̂f\]e_[bî_]̂p_ahd̂bâ_]̂bo�bc\[âa_
ah\̂ega\̂pŵf]_f\]aŵg[ek]b[c\̂k[o\]̂f_igcg\êe\fb]ba\̂n]_l̂ah_e\̂g[ek]g[x̂ah\̂�]_�\cad̂_]̂gn̂bna\]̂ng[bîfbwl\[âf]_f\]aŵ
g[ek]b[c\̂gêa_̂p\̂f]_mgo\ô_[̂ah\̂c_lfi\a\ô�]_�\câah]_kxĥb̂f_igcŵ_]̂f_igcg\ê_ah\]̂ahb[̂ah_e\̂g[ek]g[x̂ah\̂�]_�\câ
ok]g[x̂ah\̂c_[ea]kcag_[̂f\]g_od̂a_̂ah\̂\�a\[âf\]lgeegpi\̂pŵekcĥf_igcg\ed̂ah\̂YZ[\]̂Zbgm\êbiî]gxhaêg[̂bcc_]ob[c\̂
Zgaĥah\̂a\]lê_n̂s\cag_[̂yyuzuŷn_]̂oblbx\êcbke\ôpŵng]\̂_]̂_ah\]̂cbke\ê_n̂i_eêc_m\]\ôpŵahgêe\fb]ba\̂f]_f\]aŵ
g[ek]b[c\û

~��������������������������������������������������������������������������
vh\̂YZ[\]d̂bâah\̂YZ[\]rê_fag_[d̂lbŵfk]chbe\̂b[ôlbg[abg[̂g[ek]b[c\̂ahbâZgiîf]_a\câah\̂YZ[\]̂bxbg[eâi_eê_n̂ke\̂
_n̂ah\̂YZ[\]rêf]_f\]awd̂_]̂ah\̂g[bpgigaŵa_̂c_[okcâ[_]lbî_f\]bag_[ed̂ok\̂a_̂ng]\̂_]̂_ah\]̂cbke\ê_n̂i_eeûvh\̂YZ[\]̂
Zbgm\êbiî]gxhaê_n̂bcag_[̂bxbg[eâah\̂̀ _[a]bca_]̂b[ôq]chga\cân_]̂i_eê_n̂ke\̂_n̂ah\̂YZ[\]rêf]_f\]awd̂ok\̂a_̂ng]\̂_]̂
_ah\]̂hb b]oêh_Z\m\]̂cbke\oû

~���¡�¢�£������������¤�������������������������
~���¡��̂q̂i_eêg[ek]\ôk[o\]̂ah\̂f]_f\]aŵg[ek]b[c\̂]\jkg]\ôpŵah\̂qx]\\l\[âehbiîp\̂bo�kea\ôpŵah\̂YZ[\]̂be
ngokcgb]ŵb[ôlbo\̂fbwbpi\̂a_̂ah\̂YZ[\]̂bêngokcgb]ŵn_]̂ah\̂g[ek]\oed̂bêah\g]̂g[a\]\eaêlbŵbff\b]d̂ekp�\câa_̂
]\jkg]\l\[aê_n̂b[ŵbffigcbpi\̂l_]axbx\\̂cibke\̂b[ô_n̂s\cag_[̂yyu¥u}ûvh\̂YZ[\]̂ehbiîfbŵah\̂q]chga\câb[ô
_̀[a]bca_]̂ah\g]̂�keâehb]\ê_n̂g[ek]b[c\̂f]_c\\oê]\c\gm\ôpŵah\̂YZ[\]d̂b[ôpŵbff]_f]gba\̂bx]\\l\[aêah\̂q]chga\câ
b[ồ _[a]bca_]̂ehbiîlb¦\̂fbwl\[aêa_̂ah\g]̂c_[ekiab[aêb[ôskpc_[a]bca_]êg[̂eglgib]̂lb[[\]û

~���¡��̂�]g_]̂a_̂e\aai\l\[â_n̂b[̂g[ek]\ôi_eed̂ah\̂YZ[\]̂ehbiî[_agnŵah\̂̀ _[a]bca_]̂_n̂ah\̂a\]lê_n̂ah\̂f]_f_e\o
e\aai\l\[âbêZ\iîbêah\̂f]_f_e\ôbii_cbag_[̂_n̂ah\̂g[ek]b[c\̂f]_c\\oeûvh\̂̀ _[a]bca_]̂ehbiîhbm\̂y§̂obwên]_l̂]\c\gfâ
_n̂[_agc\̂a_̂_p�\câa_̂ah\̂f]_f_e\ôe\aai\l\[â_]̂bii_cbag_[̂_n̂ah\̂f]_c\\oeû�n̂ah\̂̀ _[a]bca_]̂o_\ê[_â_p�\cad̂ah\̂YZ[\]̂
ehbiîe\aai\̂ah\̂i_eêb[ôah\̂̀ _[a]bca_]̂ehbiîp\̂p_k[ôpŵah\̂e\aai\l\[âb[ôbii_cbag_[û̈f_[̂]\c\gfad̂ah\̂YZ[\]̂ehbiî
o\f_egâah\̂g[ek]b[c\̂f]_c\\oêg[̂b̂e\fb]ba\̂bcc_k[âb[ôlb¦\̂ah\̂bff]_f]gba\̂ogea]gpkag_[eûvh\]\bna\]d̂gn̂[_̂_ah\]̂
bx]\\l\[âgêlbo\̂_]̂ah\̂YZ[\]̂o_\ê[_âa\]lg[ba\̂ah\̂̀ _[a]bcân_]̂c_[m\[g\[c\d̂ah\̂YZ[\]̂b[ồ _[a]bca_]̂ehbiî
\�\cka\̂b̂̀ hb[x\̂Y]o\]̂n_]̂]\c_[ea]kcag_[̂_n̂ah\̂oblbx\ô_]̂o\ea]_w\ô©_]¦̂g[̂ah\̂bl_k[âbii_cba\ôn_]̂ahbâfk]f_e\û
�n̂ah\̂̀ _[a]bca_]̂agl\iŵ_p�\caêa_̂\gah\]̂ah\̂a\]lê_n̂ah\̂f]_f_e\ôe\aai\l\[â_]̂ah\̂bii_cbag_[̂_n̂ah\̂f]_c\\oed̂ah\̂
YZ[\]̂lbŵf]_c\\ôa_̂e\aai\̂ah\̂g[ek]\ôi_eed̂b[ôb[ŵogefka\̂p\aZ\\[̂ah\̂YZ[\]̂b[ồ _[a]bca_]̂b]geg[x̂_kâ_n̂ah\̂
e\aai\l\[â_]̂bii_cbag_[̂_n̂ah\̂f]_c\\oêehbiîp\̂]\e_im\ôfk]ekb[âa_̂q]agci\̂y¥û�\[og[x̂]\e_ikag_[̂_n̂b[ŵogefka\d̂ah\̂
YZ[\]̂lbŵgeek\̂b̂̀ _[ea]kcag_[̂̀ hb[x\̂ªg]\cagm\̂n_]̂ah\̂]\c_[ea]kcag_[̂_n̂ah\̂oblbx\ô_]̂o\ea]_w\ô©_]¦û

¢«¬���­�������®�̄°­«�®±�¢®���̄««­�¬�̄®�̄²�³̄ «́�
~���������µ����¶����³��·
~������̂�n̂b̂f_]ag_[̂_n̂ah\̂©_]¦̂gêc_m\]\ôc_[a]b]ŵa_̂ah\̂q]chga\carê]\jk\eâ_]̂a_̂]\jkg]\l\[aêef\cgngcbiiŵ\�f]\ee\o
g[̂ah\̂̀ _[a]bcâª_ckl\[aed̂gâlkead̂gn̂]\jk\ea\ôg[̂Z]gag[x̂pŵah\̂q]chga\cad̂p\̂k[c_m\]\ôn_]̂ah\̂q]chga\carê
\�blg[bag_[̂b[ôp\̂]\fibc\ôbâah\̂̀ _[a]bca_]rê\�f\[e\̂Zgah_kâchb[x\̂g[̂ah\̂̀ _[a]bcâvgl\û

~������̂�n̂b̂f_]ag_[̂_n̂ah\̂©_]¦̂hbêp\\[̂c_m\]\ôahbâah\̂q]chga\câhbê[_âef\cgngcbiiŵ]\jk\ea\ôa_̂\�blg[\̂f]g_]̂a_
gaêp\g[x̂c_m\]\od̂ah\̂q]chga\câlbŵ]\jk\eâa_̂e\\̂ekcĥ©_]¦̂b[ôgâehbiîp\̂k[c_m\]\ôpŵah\̂̀ _[a]bca_]û�n̂ekcĥ©_]¦̂
gêg[̂bcc_]ob[c\̂Zgaĥah\̂̀ _[a]bcâª_ckl\[aed̂ah\̂̀ _[a]bca_]̂ehbiîp\̂\[agai\ôa_̂b[̂\jkgabpi\̂bo�keal\[âa_̂ah\̂̀ _[a]bcâ
skl̂b[ồ _[a]bcâvgl\̂bêlbŵp\̂bff]_f]gba\û�n̂ekcĥ©_]¦̂gê[_âg[̂bcc_]ob[c\̂Zgaĥah\̂̀ _[a]bcâª_ckl\[aed̂ah\̂
c_eaê_n̂k[c_m\]g[x̂ah\̂©_]¦d̂b[ôah\̂c_eâ_n̂c_]]\cag_[d̂ehbiîp\̂bâah\̂̀ _[a]bca_]rê\�f\[e\û

~�������������������³��·
~��������������¤�̧�������������������
vh\̂̀ _[a]bca_]̂ehbiîf]_lfaiŵc_]]\câ©_]¦̂]\�\ca\ôpŵah\̂q]chga\câ_]̂nbgig[x̂a_̂c_[n_]l̂a_̂ah\̂]\jkg]\l\[aê_n̂ah\̂
_̀[a]bcâª_ckl\[aed̂ogec_m\]\ôp\n_]\̂skpeab[agbî̀_lfi\ag_[̂b[ôZh\ah\]̂_]̂[_ânbp]gcba\od̂g[eabii\ô_]̂c_lfi\a\oû
_̀eaê_n̂c_]]\cag[x̂ekcĥ]\�\ca\ô©_]¦d̂g[cikog[x̂boogag_[bîa\eag[x̂b[ôg[ef\cag_[ed̂ah\̂c_eâ_n̂k[c_m\]g[x̂b[ô
]\fibc\l\[ad̂b[ôc_lf\[ebag_[̂n_]̂ah\̂q]chga\carêe\]mgc\êb[ô\�f\[e\êlbo\̂[\c\eeb]ŵah\]\pwd̂ehbiîp\̂bâah\̂
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Z[\]̂_̀][̂abcdefd\bdgc

hijkjkjlmnopqlrstuovwoxvylz{|}ypox{w
hijkjkjkic~\c_���]�[\c][c]�dcZ[\]̂_̀][̂abc[����_]�[\bc�\�d̂c�d̀]�[\c�g��c���c��]��\c[\dc�d_̂c_�]d̂c]�dc�_]dc[�c���b]_\]�_�
Z[�f�d]�[\c[�c]�dc�[̂�c[̂c�db��\_]d�cf[̂]�[\c]�d̂d[�c[̂c_�]d̂c]�dc�_]dc�[̂c̀[��d\̀d�d\]c[�c�_̂̂_\]�dbcdb]_���b�d�c
�\�d̂c�d̀]�[\c�g�g��c[̂c��c]d̂�bc[�c_\�c_ff��̀_��dcbfd̀�_�c�_̂̂_\]�ĉd���̂d�c��c]�dcZ[\]̂_̀]c�[̀��d\]b�c_\�c[�c]�dc
�[̂�c�bc�[�\�c][c�dc\[]c�\c_̀ [̀̂�_\̀dc��]�c]�dĉd���̂d�d\]bc[�c]�dcZ[\]̂_̀]c�[̀��d\]b�c]�dcZ[\]̂_̀][̂cb�_��c̀[̂̂ d̀]c�]c
f̂[�f]��c_�]d̂ĉd̀d�f]c[�c\[]�̀dc�̂[�c]�dc��\d̂c][c�[cb[�c�\�dbbc]�dc��\d̂c�_bcf̂d��[�b��c���d\c]�dcZ[\]̂_̀][̂c_c
�̂�]]d\c_̀ d̀f]_\̀dc[�cb�̀�c̀[\��]�[\gc��dc��\d̂cb�_��c���dcb�̀�c\[]�̀dcf̂[�f]��c_�]d̂c��b̀[�d̂�c[�c]�dc̀[\��]�[\gc
��̂�\�c]�dc[\d��d_̂cfd̂�[�c�[̂c̀[̂̂ d̀]�[\c[�c�[̂��c��c]�dc��\d̂c�_��bc][c\[]���c]�dcZ[\]̂_̀][̂c_\�c���dc]�dcZ[\]̂_̀][̂c_\c
[ff[̂]�\�]�c][c�_�dc]�dc̀[̂̂ d̀]�[\�c]�dc��\d̂c�_��dbc]�dĉ���]bc][ĉd���̂dc̀[̂̂ d̀]�[\c��c]�dcZ[\]̂_̀][̂c_\�c][c�_�dc_c
�̀_��c�[̂c�̂d_̀�c[�c�_̂̂_\]�gc~�c]�dcZ[\]̂_̀][̂c�_��bc][c̀[̂̂ d̀]c\[\̀[\�[̂��\�c�[̂�c��]��\c_ĉd_b[\_��dc]��dc��̂�\�c]�_]c
fd̂�[�c_�]d̂ĉd̀d�f]c[�c\[]�̀dc�̂[�c]�dc��\d̂c[̂c�̂ �̀�]d̀]�c]�dc��\d̂c�_�c̀[̂̂ d̀]c�]c�\c_̀ [̀̂�_\̀dc��]�c�d̀]�[\c�g�gc

hijkjkjkjc��dc[\d��d_̂cfd̂�[�c�[̂c̀[̂̂ d̀]�[\c[�c�[̂�cb�_��c�dcde]d\�d�c��]�ĉdbfd̀]c][cf[̂]�[\bc[�c�[̂�c��̂b]cfd̂�[̂�d�
_�]d̂c���b]_\]�_�cZ[�f�d]�[\c��c]�dcfd̂�[�c[�c]��dc�d]�dd\c���b]_\]�_�cZ[�f�d]�[\c_\�c]�dc_̀]�_�c̀[�f�d]�[\c[�c]�_]c
f[̂]�[\c[�c]�dc�[̂�gc

hijkjkjk�c��dc[\d��d_̂cfd̂�[�c�[̂c̀[̂̂ d̀]�[\c[�c�[̂�cb�_��c\[]c�dcde]d\�d�c��c̀[̂̂ d̀]��dc�[̂�cfd̂�[̂�d�c��c]�d
Z[\]̂_̀][̂cf�̂b�_\]c][c]��bc�d̀]�[\c��g�gc

hijkjk�c��dcZ[\]̂_̀][̂cb�_��ĉd�[�dc�̂[�c]�dcb�]dcf[̂]�[\bc[�c]�dc�[̂�c]�_]c_̂dc\[]c�\c_̀ [̀̂�_\̀dc��]�c]�dĉd���̂d�d\]b
[�c]�dcZ[\]̂_̀]c�[̀��d\]bc_\�c_̂dc\d�]�d̂c̀[̂̂ d̀]d�c��c]�dcZ[\]̂_̀][̂c\[̂c_̀ d̀f]d�c��c]�dc��\d̂gc

hijkjk�c��dcZ[\]̂_̀][̂cb�_��c�d_̂c]�dc̀[b]c[�c̀[̂̂ d̀]�\�c�db]̂[�d�c[̂c�_�_�d�c̀[\b]̂�̀]�[\c[�c]�dc��\d̂c[̂c�df_̂_]d
Z[\]̂_̀][̂b�c��d]�d̂c̀[�f�d]d�c[̂cf_̂]�_���c̀[�f�d]d��c̀_�bd�c��c]�dcZ[\]̂_̀][̂abc̀[̂̂ d̀]�[\c[̂ĉd�[�_�c[�c�[̂�c]�_]c
�bc\[]c�\c_̀ [̀̂�_\̀dc��]�c]�dĉd���̂d�d\]bc[�c]�dcZ[\]̂_̀]c�[̀��d\]bgc

hijkjk�c�[]��\�c̀[\]_�\d�c�\c]��bc�d̀]�[\c��g�cb�_��c�dc̀[\b]̂�d�c][cdb]_���b�c_cfd̂�[�c[�c����]_]�[\c��]�ĉdbfd̀]c][c[]�d̂
[����_]�[\bc]�dcZ[\]̂_̀][̂c�_bc�\�d̂c]�dcZ[\]̂_̀]c�[̀��d\]bgc�b]_���b��d\]c[�c]�dc[\d��d_̂cfd̂�[�c�[̂c̀[̂̂ d̀]�[\c[�c
�[̂�c_bc�db̀̂��d�c�\c�d̀]�[\c��g�g�ĉd�_]dbc[\��c][c]�dcbfd̀���̀c[����_]�[\c[�c]�dcZ[\]̂_̀][̂c][c̀[̂̂ d̀]c]�dc�[̂��c_\�c�_bc
\[ĉd�_]�[\b��fc][c]�dc]��dc��]��\c���̀�c]�dc[����_]�[\c][c̀[�f��c��]�c]�dcZ[\]̂_̀]c�[̀��d\]bc�_�c�dcb[���]c][c�dc
d\�[̂̀ d��c\[̂c][c]�dc]��dc��]��\c���̀�cf̂[̀dd��\�bc�_�c�dc̀[��d\̀d�c][cdb]_���b�c]�dcZ[\]̂_̀][̂abc��_����]�c��]�c
d̂bfd̀]c][c]�dcZ[\]̂_̀][̂abc[����_]�[\bc[]�d̂c]�_\cbfd̀���̀_���c][c̀[̂̂ d̀]c]�dc�[̂�gc

hijk�lm��p}ovw�pl{nl {w�{wn{q|xw¡l¢{q£
~�c]�dc��\d̂cf̂d�d̂bc][c_̀ d̀f]c�[̂�c]�_]c�bc\[]c�\c_̀ [̀̂�_\̀dc��]�c]�dĉd���̂d�d\]bc[�c]�dcZ[\]̂_̀]c�[̀��d\]b�c]�dc
��\d̂c�_�c�[cb[c�\b]d_�c[�ĉd���̂�\�c�]bĉd�[�_�c_\�c̀[̂̂d̀]�[\�c�\c���̀�c̀_bdc]�dcZ[\]̂_̀]c���c����c�dĉd��̀d�c_bc
_ff̂[f̂�_]dc_\�cd���]_��dgc��̀�c_�¤�b]�d\]cb�_��c�dcd��d̀]d�c��d]�d̂c[̂c\[]c��\_�cf_��d\]c�_bc�dd\c�_�dgc

m¥¦§z̈©li�lllª§rz©̈ m̈ ©«¬rl­¥«®§r§« rl
hi�kil̄{°pqwxw¡l̈v±
��dcZ[\]̂_̀]cb�_��c�dc�[�d̂\d�c��c]�dc�_�c[�c]�dcf�_̀dc��d̂dc]�dc²̂[¤d̀]c�bc�[̀_]d��cdè����\�c]�_]c¤�̂�b��̀]�[\abc̀�[�̀dc
[�c�_�ĉ��dbgc~�c]�dcf_̂]�dbc�_�dcbd�d̀]d�c_̂��]̂_]�[\c_bc]�dc�d]�[�c[�c��\��\�c��bf�]dĉdb[��]�[\�c]�dc³d�d̂_�c�̂��]̂_]�[\c
�̀]cb�_��c�[�d̂\c�d̀]�[\c��ǵgc

hi�kjlrs��puu{qulvwµlmuux¡wu
hi�kjkic��dc��\d̂c_\�cZ[\]̂_̀][̂ĉdbfd̀]��d��c��\�c]�d�bd��db�c]�d�̂cf_̂]\d̂b�cb�̀ d̀bb[̂b�c_bb��\b�c_\�c�d�_�
d̂f̂dbd\]_]��dbc][c̀[�d\_\]b�c_�̂dd�d\]b�c_\�c[����_]�[\bc̀[\]_�\d�c�\c]�dcZ[\]̂_̀]c�[̀��d\]bgc�èdf]c_bcf̂[���d�c�\c
�d̀]�[\c��g�g��c\d�]�d̂cf_̂]�c][c]�dcZ[\]̂_̀]cb�_��c_bb��\c]�dcZ[\]̂_̀]c_bc_c��[�dc��]�[�]c�̂�]]d\c̀[\bd\]c[�c]�dc[]�d̂gc~�c
d�]�d̂cf_̂]�c_]]d�f]bc][c�_�dc_\c_bb��\�d\]c��]�[�]cb�̀�c̀[\bd\]�c]�_]cf_̂]�cb�_��c\d�d̂]�d�dbbĉd�_�\c�d�_���c
d̂bf[\b���dc�[̂c_��c[����_]�[\bc�\�d̂c]�dcZ[\]̂_̀]gc

hi�kjkjc��dc��\d̂c�_��c��]�[�]c̀[\bd\]c[�c]�dcZ[\]̂_̀][̂�c_bb��\c]�dcZ[\]̂_̀]c][c_c�d\�d̂cf̂[����\�c̀[\b]̂�̀]�[\
��\_\̀�\�c�[̂c]�dc²̂[¤d̀]�c��c]�dc�d\�d̂c_bb��dbc]�dc��\d̂abĉ���]bc_\�c[����_]�[\bc�\�d̂c]�dcZ[\]̂_̀]c�[̀��d\]bgc��dc
Z[\]̂_̀][̂cb�_��cded̀�]dc_��c̀[\bd\]bĉd_b[\_���ĉd���̂d�c][c�_̀���]_]dc]�dc_bb��\�d\]gc
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XX

YZ[\[]̂_̀abc]def]̂ghgf_gc
YZ[\[\Zijklmnoipqristumvplmsqoimwxsonrityilzni{sql|p}lijs}kwnqloipqri|mvzloipqri|nwnrmnoip~pmuptunilzn|nkqrn|iozpuu
tnimqiprrmlmsqilsipqriqslipiumwmlplmsqis�irklmno�istumvplmsqo�i|mvzlo�ipqri|nwnrmnoislzn|�monimwxsonris|ip~pmuptunityiup��i

YZ[\[\�i�sip}lmsqis|i�pmuk|nilsip}lityilzni��qn|�i�|}zmln}l�is|i{sql|p}ls|iozpuui}sqolmlklnipi�pm~n|is�ipi|mvzlis|irkly
p��s|rnrilznwikqrn|ilzni{sql|p}l�iqs|iozpuuiok}zip}lmsqis|i�pmuk|nilsip}li}sqolmlklnipxx|s~puis�is|ip}�kmno}nq}nimqipi
t|np}zilzn|nkqrn|�in�}nxlipoiwpyitnioxn}m�m}puuyipv|nnrikxsqimqi�|mlmqv�i

YZ[\�]�gcbc]def]�ec�g�b_�ec
YZ[\�\Zi�nolo�imqoxn}lmsqo�ipqripxx|s~puois�ixs|lmsqois�ilzni�s|�iozpuuitniwprnipoi|n�km|nrityilzni{sql|p}lijs}kwnqlo
pqrityipxxum}ptuniup�o�iolplklno�is|rmqpq}no�i}srno�i|kuno�ipqri|nvkuplmsqois|iup��kuis|rn|ois�ixktum}ipklzs|mlmno�i�qunooi
slzn|�monix|s~mrnr�ilzni{sql|p}ls|iozpuuiwp�nip||pqvnwnqloi�s|iok}zilnolo�imqoxn}lmsqo�ipqripxx|s~puoi�mlzipqi
mqrnxnqrnqlilnolmqviupts|pls|yis|inqlmlyip}}nxlptunilsilzni��qn|�is|i�mlzilznipxx|sx|mplnixktum}ipklzs|mly�ipqriozpuuitnp|i
puui|nuplnri}solois�ilnolo�imqoxn}lmsqo�ipqripxx|s~puo�i�zni{sql|p}ls|iozpuuivm~nilzni�|}zmln}lilmwnuyiqslm}nis�i�znqipqri
�zn|nilnoloipqrimqoxn}lmsqoip|nilsitniwprniosilzplilzni�|}zmln}liwpyitnix|nonqli�s|iok}zix|s}nrk|no�i�zni��qn|iozpuui
tnp|i}solois�ilnolo�imqoxn}lmsqo�is|ipxx|s~puoilzplirsiqslitn}swni|n�km|nwnqloikqlmuip�ln|itmroip|ni|n}nm~nris|i
qnvslmplmsqoi}sq}ukrnr�i�zni��qn|iozpuuirm|n}luyip||pqvnipqrixpyi�s|ilnolo�imqoxn}lmsqo�is|ipxx|s~puoi�zn|nitkmurmqvi
}srnois|ipxxum}ptuniup�ois|i|nvkuplmsqoiosi|n�km|n�i

YZ[\�\�i��ilzni�|}zmln}l�i��qn|�is|ixktum}ipklzs|mlmnoizp~mqvi�k|morm}lmsqirnln|wmqnilzplixs|lmsqois�ilzni�s|�i|n�km|n
prrmlmsqpuilnolmqv�imqoxn}lmsq�is|ipxx|s~puiqslimq}ukrnrikqrn|i�n}lmsqi�������ilzni�|}zmln}li�muu�ikxsqi�|mllnqi
pklzs|m�plmsqi�|swilzni��qn|�imqol|k}lilzni{sql|p}ls|ilsiwp�nip||pqvnwnqloi�s|iok}ziprrmlmsqpuilnolmqv�imqoxn}lmsq�is|i
pxx|s~pu�ityipqinqlmlyip}}nxlptunilsilzni��qn|�ipqrilzni{sql|p}ls|iozpuuivm~nilmwnuyiqslm}nilsilzni�|}zmln}lis�i�znqipqri
�zn|nilnoloipqrimqoxn}lmsqoip|nilsitniwprniosilzplilzni�|}zmln}liwpyitnix|nonqli�s|iok}zix|s}nrk|no�i�k}zi}solo�in�}nxli
poix|s~mrnrimqi�n}lmsqi�������iozpuuitniplilzni��qn|�oin�xnqon�i

YZ[\�\[]��ix|s}nrk|noi�s|ilnolmqv�imqoxn}lmsq�is|ipxx|s~puikqrn|i�n}lmsqoi������ipqri������i|n~npui�pmuk|nis�ilznixs|lmsqo
s�ilzni�s|�ilsi}swxuyi�mlzi|n�km|nwnqloinolptumoznrityilzni{sql|p}lijs}kwnqlo�ipuui}soloiwprniqn}noop|yityiok}zi
�pmuk|n�imq}ukrmqvilzsonis�i|nxnplnrix|s}nrk|noipqri}swxnqoplmsqi�s|ilzni�|}zmln}l�oion|~m}noipqrin�xnqono�iozpuuitnipli
lzni{sql|p}ls|�oin�xnqon�i

YZ[\�\�i�n�km|nri}n|lm�m}plnois�ilnolmqv�imqoxn}lmsq�is|ipxx|s~puiozpuu�ikqunooislzn|�moni|n�km|nrityilzni{sql|p}l
js}kwnqlo�itnion}k|nrityilzni{sql|p}ls|ipqrix|swxluyirnum~n|nrilsilzni�|}zmln}l�i

YZ[\�\�i��ilzni�|}zmln}limoilsiston|~nilnolo�imqoxn}lmsqo�is|ipxx|s~puoi|n�km|nrityilzni{sql|p}lijs}kwnqlo�ilzni�|}zmln}l
�muuirsiosix|swxluyipqr�i�zn|nix|p}lm}ptun�iplilzniqs|wpuixup}nis�ilnolmqv�i

YZ[\�\�]�nolois|imqoxn}lmsqoi}sqrk}lnrixk|okpqlilsilzni{sql|p}lijs}kwnqloiozpuuitniwprnix|swxluyilsip~smr
kq|nposqptunirnupyimqilzni�s|��i

YZ[\�]�ebg�gcb
 pywnqloirknipqrikqxpmrikqrn|ilzni{sql|p}lijs}kwnqloiozpuuitnp|imqln|noli�|swilznirplnixpywnqlimoirkniplilzni|plnilzni
xp|lmnoipv|nnikxsqimqi�|mlmqvis|�imqilzniptonq}nilzn|ns��iplilzniunvpui|plnix|n~pmumqvi�|swilmwnilsilmwniplilznixup}ni�zn|ni
lzni |s�n}limoius}plnr�i

¡̂��¢£¤]Z�]]]�¤̂¥�¦¡��§¦]§̂ ]̈©̈ª¤¦̈�§¦]§«]�¬¤]¢§¦�̂¡¢�]
YZ�\Z]�g�h_edb_�e]­®]bag]¢�eb�d�b��
YZ�\Z\Zi�zni{sql|p}ls|iwpyiln|wmqplnilzni{sql|p}lim�ilzni�s|�imoiolsxxnri�s|ipixn|msris�i�̄i}sqon}klm~nirpyoilz|skvz
qsip}lis|i�pkulis�ilzni{sql|p}ls|�ipi�kt}sql|p}ls|�ipi�kt°okt}sql|p}ls|�ilznm|ipvnqlois|inwxusynno�is|ipqyislzn|ixn|osqoi
s|inqlmlmnoixn|�s|wmqvixs|lmsqois�ilzni�s|��i�s|ipqyis�ilzni�suus�mqvi|nposqo±i

\Zi �ookpq}nis�ipqis|rn|is�ipi}sk|lis|islzn|ixktum}ipklzs|mlyizp~mqvi�k|morm}lmsqilzpli|n�km|noipuui�s|�ilsitni
olsxxnr²i

\�i �qip}lis�ivs~n|qwnql�iok}zipoipirn}up|plmsqis�iqplmsqpuinwn|vnq}y�ilzpli|n�km|noipuui�s|�ilsitniolsxxnr²i
\[i ³n}pkonilzni�|}zmln}lizpoiqslimooknripi{n|lm�m}plni�s|i pywnqlipqrizpoiqsliqslm�mnrilzni{sql|p}ls|is�ilzni

|nposqi�s|i�mlzzsurmqvi}n|lm�m}plmsqipoix|s~mrnrimqi�n}lmsqí�����is|itn}pkonilzni��qn|izpoiqsliwprni
xpywnqlisqipi{n|lm�m}plni�s|i pywnqli�mlzmqilznilmwniolplnrimqilzni{sql|p}lijs}kwnqlo²is|i

\�i �zni��qn|izpoi�pmunrilsi�k|qmozilsilzni{sql|p}ls|i|nposqptunin~mrnq}nipoi|n�km|nrityi�n}lmsqi����i
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XY

Z[\][]̂_̀ab_cdefghifdg_jhk_fbgjlehfb_fab_cdefghif_lmn_fagdopa_ed_hif_dg_mhoqf_dm_fab_cdefghifdgn_h_rosidefghifdgn_h_rost
uosidefghifdgn_fablg_hpbefu_dg_bjvqdkbbun_dg_hek_dfabg_vbgudeu_dg_beflflbu_vbgmdgjlep_vdgfldeu_dm_fab_wdgxn_gbvbhfby_
uouvbeuldeun_ybqhkun_dg_lefbggovfldeu_dm_fab_beflgb_wdgx_sk_fab_z{ebg_hu_ybuiglsby_le_rbiflde_|}~�n_ideuflfofb_le_fab_
hppgbphfb_jdgb_fahe_|��_vbgibef_dm_fab_fdfhq_eojsbg_dm_yhku_uiabyoqby_mdg_idjvqbflden_dg_|��_yhku_le_hek_���tyhk_
vbgldyn_{aliab�bg_lu_qbuu~_

Z[\][]�_�m_deb_dm_fab_gbhudeu_ybuiglsby_le_rbiflde_|}~|~|_dg_|}~|~�_b�lufun_fab_cdefghifdg_jhkn_ovde_ub�be_yhku�_edflib_fd
fab_z{ebg_hey_�gialfbifn_fbgjlehfb_fab_cdefghif_hey_gbid�bg_mgdj_fab_z{ebg_vhkjbef_mdg_wdgx_b�biofbyn_hu_{bqq_hu_
gbhudehsqb_d�bgabhy_hey_vgdmlf_de_wdgx_edf_b�biofbyn_hey_idufu_leioggby_sk_gbhude_dm_uoia_fbgjlehflde~__

Z[\][]\_�m_fab_wdgx_lu_ufdvvby_mdg_h_vbgldy_dm_��_ideubiofl�b_yhku_fagdopa_ed_hif_dg_mhoqf_dm_fab_cdefghifdgn_h
rosidefghifdgn_h_rostuosidefghifdgn_dg_fablg_hpbefu_dg_bjvqdkbbu_dg_hek_dfabg_vbgudeu_dg_beflflbu_vbgmdgjlep_vdgfldeu_dm_
fab_wdgx_sbihoub_fab_z{ebg_ahu_gbvbhfbyqk_mhlqby_fd_moqmlqq_fab_z{ebg�u_dsqlphfldeu_oeybg_fab_cdefghif_�diojbefu_{lfa_
gbuvbif_fd_jhffbgu_ljvdgfhef_fd_fab_vgdpgbuu_dm_fab_wdgxn_fab_cdefghifdg_jhkn_ovde_ub�be_hyylfldehq_yhku�_edflib_fd_fab_
z{ebg_hey_fab_�gialfbifn_fbgjlehfb_fab_cdefghif_hey_gbid�bg_mgdj_fab_z{ebg_hu_vgd�lyby_le_rbiflde_|}~|~�~_

Z[\]̂�����������������������������������
Z[\]̂][_̀ab_z{ebg_jhk_fbgjlehfb_fab_cdefghif_lm_fab_cdefghifdg

][_ gbvbhfbyqk_gbmoubu_dg_mhlqu_fd_uovvqk_bedopa_vgdvbgqk_uxlqqby_{dgxbgu_dg_vgdvbg_jhfbglhqu�_
]̂_ mhlqu_fd_jhxb_vhkjbef_fd_rosidefghifdgu_dg_uovvqlbgu_le_hiidgyheib_{lfa_fab_gbuvbifl�b_hpgbbjbefu_

sbf{bbe_fab_cdefghifdg_hey_fab_rosidefghifdgu_dg_�ovvqlbgu�_
]�_ gbvbhfbyqk_ylugbphgyu_hvvqlihsqb_qh{un_ufhfofbun_dgyleheibun_idybun_goqbu_hey_gbpoqhfldeun_dg_qh{moq_dgybgu_

dm_h_vosqli_hofadglfk�_dg_
]\_ dfabg{lub_lu_polqfk_dm_uosufheflhq_sgbhia_dm_h_vgd�lulde_dm_fab_cdefghif_�diojbefu~_

Z[\]̂]̂_wabe_hek_dm_fab_gbhudeu_ybuiglsby_le_rbiflde_|}~�~|_b�lufn_hey_ovde_ibgflmlihflde_sk_fab_�gialfbif_fahf_uommlilbef
ihoub_b�lufu_fd_ ouflmk_uoia_hiflden_fab_z{ebg_jhkn_{lfadof_vgb oylib_fd_hek_dfabg_glpafu_dg_gbjbylbu_dm_fab_z{ebg_hey_
hmfbg_pl�lep_fab_cdefghifdg_hey_fab_cdefghifdg�u_uogbfkn_lm_hekn_ub�be_yhku�_edflibn_fbgjlehfb_bjvqdkjbef_dm_fab_
cdefghifdg_hey_jhkn_uos bif_fd_hek_vgldg_glpafu_dm_fab_uogbfk¡_

][_ ¢�iqoyb_fab_cdefghifdg_mgdj_fab_ulfb_hey_fhxb_vduubuulde_dm_hqq_jhfbglhqun_b£olvjbefn_fddqun_hey_
ideufgoiflde_b£olvjbef_hey_jhialebgk_fabgbde_d{eby_sk_fab_cdefghifdg�_

]̂_ �iibvf_huulpejbef_dm_uosidefghifu_voguohef_fd_rbiflde_�~}�_hey_
]�_ ¤lelua_fab_wdgx_sk_{ahfb�bg_gbhudehsqb_jbfady_fab_z{ebg_jhk_ybbj_b�vbylbef~_¥vde_{glffbe_gb£obuf_

dm_fab_cdefghifdgn_fab_z{ebg_uahqq_mogelua_fd_fab_cdefghifdg_h_ybfhlqby_hiidoeflep_dm_fab_idufu_leioggby_sk_
fab_z{ebg_le_mlelualep_fab_wdgx~_

Z[\]̂]�_wabe_fab_z{ebg_fbgjlehfbu_fab_cdefghif_mdg_deb_dm_fab_gbhudeu_ufhfby_le_rbiflde_|}~�~|n_fab_cdefghifdg_uahqq_edf
sb_beflfqby_fd_gbibl�b_mogfabg_vhkjbef_oeflq_fab_wdgx_lu_mleluaby~_

Z[\]̂]\_�m_fab_oevhly_shqheib_dm_fab_cdefghif_roj_b�ibbyu_idufu_dm_mlelualep_fab_wdgxn_leiqoylep_idjvbeuhflde_mdg_fab
�gialfbif�u_ubg�libu_hey_b�vbeubu_jhyb_ebibuuhgk_fabgbskn_hey_dfabg_yhjhpbu_leioggby_sk_fab_z{ebg_hey_edf_b�vgbuuqk_
{hl�byn_uoia_b�ibuu_uahqq_sb_vhly_fd_fab_cdefghifdg~_�m_uoia_idufu_hey_yhjhpbu_b�ibby_fab_oevhly_shqheibn_fab_
cdefghifdg_uahqq_vhk_fab_ylmmbgbeib_fd_fab_z{ebg~_̀ab_hjdoef_fd_sb_vhly_fd_fab_cdefghifdg_dg_z{ebgn_hu_fab_ihub_jhk_sbn_
uahqq_sb_ibgflmlby_sk_fab_�elflhq_�bilulde_¦hxbgn_ovde_hvvqlihflden_hey_falu_dsqlphflde_mdg_vhkjbef_uahqq_uog�l�b_
fbgjlehflde_dm_fab_cdefghif~_

Z[\]��§��̈���������������������������©�����ª�
Z[\]�][_̀ab_z{ebg_jhkn_{lfadof_ihoubn_dgybg_fab_cdefghifdg_le_{glflep_fd_uouvbeyn_ybqhk_dg_lefbggovf_fab_wdgxn_le
{adqb_dg_le_vhgf_mdg_uoia_vbgldy_dm_fljb_hu_fab_z{ebg_jhk_ybfbgjleb~_

Z[\]�]̂_̀ab_cdefghif_roj_hey_cdefghif_̀ljb_uahqq_sb_hy oufby_mdg_leigbhubu_le_fab_iduf_hey_fljb_ihouby_sk_uouvbeulden
ybqhkn_dg_lefbggovflde_oeybg_rbiflde_|}~�~|~_�y oufjbef_dm_fab_cdefghif_roj_uahqq_leiqoyb_vgdmlf~_«d_hy oufjbef_uahqq_sb_
jhyb_fd_fab_b�fbef_

][_ fahf_vbgmdgjheib_lun_{hun_dg_{doqy_ah�b_sbben_ud_uouvbeybyn_ybqhkbyn_dg_lefbggovfbyn_sk_hedfabg_ihoub_mdg_
{alia_fab_cdefghifdg_lu_gbuvdeulsqb�_dg_

]̂_ fahf_he_b£olfhsqb_hy oufjbef_lu_jhyb_dg_ybelby_oeybg_hedfabg_vgd�lulde_dm_fab_cdefghif~_
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XY

Z[\]\̂_̀abcdefcgd̂hîfj̀ k̂ld̀âmgângdòdc̀dp̀
Z[\]\][qrstquvwtxqyz{|qz}qzw{q}~yt|q}txy~wz}tq}stq��w}xz�}q��xq}stquvwtx��q��w�tw~tw�tqzw�qv~}s��}q�z��t�

Z[\]\]�q���wqxt�t~�}q��qw�}~�tq�x�yq}stquvwtxq��q���sq}txy~wz}~�wq��xq}stquvwtx��q��w�tw~tw�t|q}stq��w}xz�}�xq�sz��
][q �tz�tq��txz}~�w�qz�q�~xt�}t�q�{q}stquvwtxq~wq}stqw�}~�t�q
]�q }z�tqz�}~�w�qwt�t��zx{|q�xq}sz}q}stquvwtxqyz{q�~xt�}|q��xq}stq�x�}t�}~�wqzw�q�xt�tx�z}~�wq��q}stq��x��qzw�q
]�̂ t��t�}q��xq��x�q�~xt�}t�q}�q�tq�tx��xyt�q�x~�xq}�q}stqt��t�}~�tq�z}tq��q}txy~wz}~�wq�}z}t�q~wq}stqw�}~�t|q

}txy~wz}tqz��qt�~�}~w�q�����w}xz�}�qzw�q��x�sz�tq�x�tx�qzw�qtw}txq~w}�qw�q��x}stxq�����w}xz�}�qzw�q
��x�sz�tq�x�tx��q

Z[\]\]�q�wq�z�tq��q���sq}txy~wz}~�wq��xq}stquvwtx��q��w�tw~tw�t|q}stquvwtxq�sz��q�z{q}stq��w}xz�}�xq��xq��x�q�x��tx�{
t�t��}t��q���}�q~w��xxt�q�{qxtz��wq��q}stq}txy~wz}~�w|q~w����~w�q���}�qz}}x~��}z��tq}�q}txy~wz}~�wq��q�����w}xz�}��qzw�q
}stq}txy~wz}~�wq�tt|q~�qzw{|q�t}q��x}sq~wq}stq��xttytw}�q

��_�n��̂[�̂̂n̂�����̂�� ̂ ��¡¢_��̂
Z[�][̂n£ecb¤
Z[�][][̂ ̀mcdcfcgd
�q��z~yq~�qzq�tyzw�q�xqz��tx}~�wq�{q�wtq��q}stq�zx}~t�q�tt�~w�|qz�qzqyz}}txq��qx~�s}|q�z{ytw}q��qy�wt{|qzq�szw�tq~wq}stq
��w}xz�}qr~yt|q�xq�}stxqxt�~t�qv~}sqxt��t�}q}�q}stq}txy�q��q}stq��w}xz�}�qrstq}txyq¥��z~y¦qz���q~w����t�q�}stxq�~���}t�q
zw�qyz}}tx�q~wq§�t�}~�wq�t}vttwq}stquvwtxqzw�q��w}xz�}�xqzx~�~w�q��}q��q�xqxt�z}~w�q}�q}stq��w}xz�}�qrstqxt���w�~�~�~}{q
}�q����}zw}~z}tq��z~y�q�sz��qxt�}qv~}sq}stq�zx}{qyz�~w�q}stq��z~y�qrs~�q�t�}~�wq̈©�̈�̈q��t�qw�}qxt§�~xtq}stquvwtxq}�q�~�tq
zq��z~yq~wq�x�txq}�q~y���tq�~§�~�z}t�q�zyz�t�q~wqz���x�zw�tqv~}sq}stq��w}xz�}qª���ytw}��q

Z[�][]�̂_cb̀ �̂cbcf¤̂gd̂n£ecb¤
rstquvwtxqzw�q��w}xz�}�xq�sz��q��yytw�tqz��q��z~y�qzw�q�z��t�q��qz�}~�wqz�z~w�}q}stq�}stxqzw�qzx~�~w�q��}q��q�xq
xt�z}t�q}�q}stq��w}xz�}|qvst}stxq~wq��w}xz�}|q}�x}|q�xtz�sq��qvzxxzw}{q�xq�}stxv~�t|q~wqz���x�zw�tqv~}sq}stqxt§�~xtytw}�q
��q}stq�~w�~w�q�~���}tqxt����}~�wqyt}s��q�t�t�}t�q~wq}stq��xttytw}qzw�qv~}s~wq}stq�tx~��q��t�~�~t�q�{qz���~�z��tq�zv|q
��}q~wqzw{q�z�tqw�}qy�xtq}szwq̈«q{tzx�qz�}txq}stq�z}tq��q����}zw}~z�q��y��t}~�wq��q}stq��x��qrstquvwtxqzw�q��w}xz�}�xq
vz~�tqz��q��z~y�qzw�q�z��t�q��qz�}~�wqw�}q��yytw�t�q~wqz���x�zw�tqv~}sq}s~�q�t�}~�wq̈©�̈�¬�q

Z[�][]�̂�gfcp̀ĝm̂n£ecb¤
Z[�][]�][q��z~y�q�{qt~}stxq}stquvwtxq�xq��w}xz�}�x|qvstxtq}stq��w�~}~�wq�~�~w�qx~�tq}�q}stq��z~yq~�q�~x�}q�~����txt�
�x~�xq}�qt��~xz}~�wq��q}stq�tx~��q��xq��xxt�}~�wq��q}stq��x�q�t}q��x}sq~wq�t�}~�wq̈¬�¬�¬|q�sz��q�tq~w~}~z}t�q�{qw�}~�tq}�q}stq
�}stxq�zx}{qzw�q}�q}stq�w~}~z�qªt�~�~�wq­z�txqv~}sqzq���{q�tw}q}�q}stq�x�s~}t�}|q~�q}stq�x�s~}t�}q~�qw�}q�tx�~w�qz�q}stq
�w~}~z�qªt�~�~�wq­z�tx�q��z~y�q�{qt~}stxq�zx}{q�w�txq}s~�q�t�}~�wq̈©�̈�®�̈q�sz��q�tq~w~}~z}t�qv~}s~wq¬̈q�z{�qz�}txq
����xxtw�tq��q}stqt�tw}q�~�~w�qx~�tq}�q���sq��z~yq�xqv~}s~wq¬̈q�z{�qz�}txq}stq��z~yzw}q�~x�}qxt���w~̄t�q}stq��w�~}~�wq
�~�~w�qx~�tq}�q}stq��z~y|qvs~�st�txq~�q�z}tx�q

Z[�][]�]�q��z~y�q�{qt~}stxq}stquvwtxq�xq��w}xz�}�x|qvstxtq}stq��w�~}~�wq�~�~w�qx~�tq}�q}stq��z~yq~�q�~x�}q�~����txt�qz�}tx
t��~xz}~�wq��q}stq�tx~��q��xq��xxt�}~�wq��q}stq��x�q�t}q��x}sq~wq�t�}~�wq̈¬�¬�¬|q�sz��q�tq~w~}~z}t�q�{qw�}~�tq}�q}stq�}stxq
�zx}{�q�wq���sqt�tw}|qw�q�t�~�~�wq�{q}stq�w~}~z�qªt�~�~�wq­z�txq~�qxt§�~xt��q

Z[�][]\̂ngdfcd°cd±̂ngdfaepf̂¡̀amgabedp̀
Z[�][]\][q²tw�~w�q�~wz�qxt����}~�wq��qzq��z~y|qt��t�}qz�q�}stxv~�tqz�xtt�q~wqvx~}~w�q�xqz�q�x��~�t�q~wq�t�}~�wq³�́qzw�
�x}~��tq̈µ|q}stq��w}xz�}�xq�sz��q�x��tt�q�~�~�tw}�{qv~}sq�tx��xyzw�tq��q}stq��w}xz�}qzw�q}stquvwtxq�sz��q��w}~w�tq}�q
yz�tq�z{ytw}�q~wqz���x�zw�tqv~}sq}stq��w}xz�}qª���ytw}��qq

Z[�][]\]�̂rstq��w}xz�}q��yqzw�q��w}xz�}qr~ytq�sz��q�tqz�¶��}t�q~wqz���x�zw�tqv~}sq}stq�w~}~z�qªt�~�~�wq­z�tx��
�t�~�~�w|q���¶t�}q}�q}stqx~�s}q��qt~}stxq�zx}{q}�q�x��tt�q~wqz���x�zw�tqv~}sq}s~�q�x}~��tq̈©�qrstq�x�s~}t�}qv~��q~���tq
�tx}~�~�z}t�q��xq²z{ytw}q~wqz���x�zw�tqv~}sq}stq�t�~�~�wq��q}stq�w~}~z�qªt�~�~�wq­z�tx�q

Z[�][]�̂n£ecb¤̂mgâ�··cfcgde£̂ng¤f
��q}stq��w}xz�}�xqv~�st�q}�qyz�tqzq��z~yq��xqzwq~w�xtz�tq~wq}stq��w}xz�}q��y|qw�}~�tqz�q�x��~�t�q~wq�t�}~�wq̈©�̈�®q�sz��q
�tq�~�twq�t��xtq�x��tt�~w�q}�qt�t��}tq}stq��x}~�wq��q}stq��x�q}sz}q~�q}stq���¶t�}q��q}stq��z~y�q²x~�xqw�}~�tq~�qw�}q
xt§�~xt�q��xq��z~y�qxt�z}~w�q}�qzwqtytx�tw�{qtw�zw�tx~w�q�~�tq�xq�x��tx}{qzx~�~w�q�w�txq�t�}~�wq̈«�µ�q

Z[�][]̧̂n£ecb¤̂mgâ�··cfcgde£̂_cb̀
Z[�][]̧][q��q}stq��w}xz�}�xqv~�st�q}�qyz�tqzq��z~yq��xqzwq~w�xtz�tq~wq}stq��w}xz�}qr~yt|qw�}~�tqz�q�x��~�t�q~wq�t�}~�w
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XY

Z[\Z\]̂_̀abb̂cd̂efgdh\̂ìd̂jkhlmanlkmo_̂jbafp̂_̀abb̂fhnbqrd̂aĥd_lfpald̂kŝnk_l̂ahr̂kŝtmkcacbd̂dssdnl̂kŝrdbaûkĥ
tmkemd__̂kŝl̀d̂vkmw\̂xĥl̀d̂na_d̂kŝânkhlfhqfhêrdbauŷkhbûkhd̂jbafp̂f_̂hdnd__amu\̂

z{|}{}~}�̂xŝargdm_d̂�dal̀dm̂nkhrflfkh_̂amd̂l̀d̂ca_f_̂skm̂âjbafp̂skm̂arrflfkhab̂lfpdŷ_qǹ ĵbafp̂_̀abb̂cd̂rknqpdhldr̂cu
ralâ_qc_lahlfalfhêl̀al̂�dal̀dm̂nkhrflfkh_̂�dmd̂achkmpab̂skm̂l̀d̂tdmfkr̂kŝlfpdŷnkqbr̂hkl̂̀agd̂cddĥmda_khacbû
ahlfnftaldrŷahr̂̀ar̂aĥargdm_d̂dssdnl̂kĥl̀d̂_ǹdrqbdr̂nkh_lmqnlfkh\̂

z{|}{}��������������������������������������������
ìd̂jkhlmanlkm̂ahr̂��hdm̂�afgd̂jbafp_̂aeafh_l̂daǹ k̂l̀dm̂skm̂nkh_d�qdhlfab̂rapaed_̂amf_fhêkql̂kŝkm̂mdbalfhêlk̂l̀f_̂
jkhlmanl\̂ìf_̂pqlqab̂�afgdm̂fhnbqrd_̂

}{̂ rapaed_̂fhnqmmdr̂cûl̀d̂��hdm̂skm̂mdhlab̂d�tdh_d_ŷskm̂bk__d_̂kŝq_dŷfhnkpdŷtmksflŷsfhahnfheŷcq_fhd__̂
ahr̂mdtqlalfkhŷahr̂skm̂bk__̂kŝpahaedpdhl̂km̂dptbkudd̂tmkrqnlfgflûkm̂kŝl̀d̂_dmgfnd_̂kŝ_qǹ t̂dm_kh_�̂
ahr̂

}�̂ rapaed_̂fhnqmmdr̂cûl̀d̂jkhlmanlkm̂skm̂tmfhnftab̂kssfnd̂d�tdh_d_̂fhnbqrfhêl̀d̂nkptdh_alfkĥkŝ
tdm_khhdb̂_lalfkhdr̂l̀dmdŷskm̂bk__d_̂kŝsfhahnfheŷcq_fhd__̂ahr̂mdtqlalfkhŷahr̂skm̂bk__̂kŝtmksflŷd�ndtl̂
ahlfnftaldr̂tmksfl̂amf_fhêrfmdnlbûsmkp̂l̀d̂vkmw\̂

ìf_̂pqlqab̂�afgdm̂f_̂attbfnacbdŷ�fl̀kql̂bfpflalfkhŷlk̂abb̂nkh_d�qdhlfab̂rapaed_̂rqd̂lk̂dfl̀dm̂tamluo_̂ldmpfhalfkĥfĥ
annkmrahnd̂�fl̀̂�mlfnbd̂Z�\̂�kl̀fhênkhlafhdr̂fĥl̀f_̂�dnlfkĥZ[\Z\�̂_̀abb̂cd̂rddpdr̂lk̂tmdnbqrd̂a__d__pdhl̂kŝ
bf�qfraldr̂rapaed_ŷ�̀dĥattbfnacbdŷfĥannkmrahnd̂�fl̀̂l̀d̂md�qfmdpdhl_̂kŝl̀d̂jkhlmanl̂�knqpdhl_\̂

z{|}������������ �����
z{|}�}{̂jbafp_ŷd�nbqrfhêl̀k_d̂�̀dmd̂l̀d̂nkhrflfkĥefgfhêmf_d̂lk̂l̀d̂jbafp̂f_̂sfm_l̂rf_nkgdmdr̂asldm̂d�tfmalfkĥkŝl̀d
tdmfkr̂skm̂nkmmdnlfkĥkŝl̀d̂vkmŵ_dl̂skml̀̂fĥ�dnlfkĥZ¡\¡\¡̂km̂amf_fhêqhrdm̂�dnlfkh_̂Z¢\]ŷZ¢\�ŷahr̂ZZ\[ŷ_̀abb̂cd̂
mdsdmmdr̂lk̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂skm̂fhflfab̂rdnf_fkh\̂ìd̂�mǹfldnl̂�fbb̂_dmgd̂a_̂l̀d̂xhflfab̂�dnf_fkĥ£awdmŷqhbd__̂
kl̀dm�f_d̂fhrfnaldr̂fĥl̀d̂�emddpdhl\̂¤�ndtl̂skm̂l̀k_d̂jbafp_̂d�nbqrdr̂cûl̀f_̂�dnlfkĥZ[\¡\Zŷaĥfhflfab̂rdnf_fkĥ_̀abb̂
cd̂md�qfmdr̂a_̂ânkhrflfkĥtmdndrdhl̂lk̂pdrfalfkĥkŝahûjbafp\̂xŝaĥfhflfab̂rdnf_fkĥ̀ a_̂hkl̂cddĥmdhrdmdr̂�fl̀fĥ]¢̂
rau_̂asldm̂l̀d̂jbafp̂ à_̂cddĥmdsdmmdr̂lk̂l̀d̂xhflfab̂�dnf_fkĥ£awdmŷl̀d̂tamlûa__dmlfhêl̀d̂jbafp̂paûrdpahr̂
pdrfalfkĥahr̂cfhrfhêrf_tqld̂md_kbqlfkĥ�fl̀kql̂ârdnf_fkĥ̀ agfhêcddĥmdhrdmdr\̂¥hbd__̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂
ahr̂abb̂assdnldr̂tamlfd_̂aemddŷl̀d̂xhflfab̂�dnf_fkĥ£awdm̂�fbb̂hkl̂rdnfrd̂rf_tqld_̂cdl�ddĥl̀d̂jkhlmanlkm̂ahr̂tdm_kh_̂km̂
dhlflfd_̂kl̀dm̂l̀aĥl̀d̂��hdm\̂

z{|}�}�̂ìd̂xhflfab̂�dnf_fkĥ£awdm̂�fbb̂mdgfd�̂jbafp_̂ahr̂�fl̀fĥldĥrau_̂kŝl̀d̂mdndftl̂kŝâjbafp̂lawd̂khd̂km̂pkmd̂ks
l̀d̂skbbk�fhêanlfkh_¦̂§Z̈̂md�qd_l̂arrflfkhab̂_qttkmlfhêralâsmkp̂l̀d̂nbafpahl̂km̂âmd_tkh_d̂�fl̀̂_qttkmlfhêralâsmkp̂
l̀d̂kl̀dm̂tamluŷ§¡̈̂md©dnl̂l̀d̂jbafp̂fĥ�̀kbd̂km̂fĥtamlŷ§]̈̂attmkgd̂l̀d̂jbafpŷ§�̈̂_qeed_l̂ânkptmkpf_dŷkm̂§[̈̂argf_d̂
l̀d̂tamlfd_̂l̀al̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂f_̂qhacbd̂lk̂md_kbgd̂l̀d̂jbafp̂fŝl̀d̂xhflfab̂�dnf_fkĥ£awdm̂banw_̂_qssfnfdhl̂
fhskmpalfkĥlk̂dgabqald̂l̀d̂pdmfl_̂kŝl̀d̂jbafp̂km̂fŝl̀d̂xhflfab̂�dnf_fkĥ£awdm̂nkhnbqrd_̂l̀alŷfĥl̀d̂xhflfab̂�dnf_fkĥ
£awdmo_̂_kbd̂rf_nmdlfkhŷfl̂�kqbr̂cd̂fhattmktmfald̂skm̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂lk̂md_kbgd̂l̀d̂jbafp\̂

z{|}�}ª̂xĥdgabqalfhêjbafp_ŷl̀d̂xhflfab̂�dnf_fkĥ£awdm̂pauŷcql̂_̀abb̂hkl̂cd̂kcbfealdr̂lkŷnkh_qbl̂�fl̀̂km̂_ddw
fhskmpalfkĥsmkp̂dfl̀dm̂tamlûkm̂smkp̂tdm_kh_̂�fl̀̂_tdnfab̂whk�bdred̂km̂d�tdmlf_d̂�̀ k̂paûa__f_l̂l̀d̂xhflfab̂�dnf_fkĥ
£awdm̂fĥmdhrdmfhêârdnf_fkh\̂ìd̂xhflfab̂�dnf_fkĥ£awdm̂paûmd�qd_l̂l̀d̂��hdm̂lk̂aql̀kmf«d̂mdldhlfkĥkŝ_qǹ t̂dm_kh_̂
al̂l̀d̂��hdmo_̂d�tdh_d\̂

z{|}�}¬̂xŝl̀d̂xhflfab̂�dnf_fkĥ£awdm̂md�qd_l_̂âtamlûlk̂tmkgfrd̂âmd_tkh_d̂lk̂âjbafp̂km̂lk̂sqmhf_̀ârrflfkhab
_qttkmlfhêralaŷ_qǹ t̂amlû_̀abb̂md_tkhrŷ�fl̀fĥldĥrau_̂asldm̂mdndftl̂kŝl̀d̂md�qd_lŷahr̂_̀abb̂dfl̀dm̂§Z̈̂tmkgfrd̂â
md_tkh_d̂kĥl̀d̂md�qd_ldr̂_qttkmlfhêralaŷ§¡̈̂argf_d̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂�̀dĥl̀d̂md_tkh_d̂km̂_qttkmlfhêralâ
�fbb̂cd̂sqmhf_̀drŷkm̂§]̈̂argf_d̂l̀d̂xhflfab̂�dnf_fkĥ£awdm̂l̀al̂hk̂_qttkmlfhêralâ�fbb̂cd̂sqmhf_̀dr\̂¥tkĥmdndftl̂kŝl̀d̂
md_tkh_d̂km̂_qttkmlfhêralaŷfŝahuŷl̀d̂xhflfab̂�dnf_fkĥ£awdm̂�fbb̂dfl̀dm̂md©dnl̂km̂attmkgd̂l̀d̂jbafp̂fĥ�̀kbd̂km̂fĥ
taml\̂

z{|}�}|̂ìd̂xhflfab̂�dnf_fkĥ£awdm̂�fbb̂mdhrdm̂aĥfhflfab̂rdnf_fkĥattmkgfhêkm̂md©dnlfhêl̀d̂jbafpŷkm̂fhrfnalfhêl̀al̂l̀d
xhflfab̂�dnf_fkĥ£awdm̂f_̂qhacbd̂lk̂md_kbgd̂l̀d̂jbafp\̂ìf_̂fhflfab̂rdnf_fkĥ_̀abb̂§Z̈̂cd̂fĥ�mflfhe�̂§¡̈̂_lald̂l̀d̂mda_kh_̂
l̀dmdskm�̂ahr̂§]̈̂hklfsûl̀d̂tamlfd_̂ahr̂l̀d̂�mǹfldnlŷfŝl̀d̂�mǹfldnl̂f_̂hkl̂_dmgfhêa_̂l̀d̂xhflfab̂�dnf_fkĥ£awdmŷkŝahû
ǹahed̂fĥl̀d̂jkhlmanl̂�qp̂km̂jkhlmanl̂ifpd̂km̂ckl̀\̂ìd̂fhflfab̂rdnf_fkĥ_̀abb̂cd̂sfhab̂ahr̂cfhrfhêkĥl̀d̂tamlfd_̂cql̂
_qc©dnl̂lk̂pdrfalfkĥahrŷfŝl̀d̂tamlfd_̂safb̂lk̂md_kbgd̂l̀dfm̂rf_tqld̂l̀mkqè p̂drfalfkhŷlk̂cfhrfhêrf_tqld̂md_kbqlfkh\̂

z{|}�}~̂¤fl̀dm̂tamlûpaûsfbd̂skm̂pdrfalfkĥkŝaĥfhflfab̂rdnf_fkĥal̂ahûlfpdŷ_qc©dnl̂lk̂l̀d̂ldmp_̂kŝ�dnlfkĥZ[\¡\­\Z\
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XY

Z[\]̂]_][̀abcdef̀ghfcìjhik̀lbcdbm̀nòphiq̀rfsj̀cdèphcèsr̀fetebgc̀sr̀hm̀bmbcbhùpetbqbsmk̀pejhmp̀bm̀lfbcbmv̀cdhc̀cde
scdef̀ghfcìrbuèrsf̀jepbhcbsmẁxr̀qytd̀h̀pejhmp̀bq̀jhpèhmp̀cdèghfcìfetebzbmv̀cdèpejhmp̀rhbuq̀cs̀rbuèrsf̀jepbhcbsm̀
lbcdbm̀nòphiq̀hrcef̀fetebgc̀cdefesrk̀cdem̀{scd̀ghfcbeq̀lhbzècdebf̀fbvdcq̀cs̀jepbhcèsf̀gyfqyè{bmpbmv̀pbqgycèfeqsuycbsm̀
gfsteepbmvq̀lbcd̀feqgetc̀cs̀cdèbmbcbhùpetbqbsmẁ

Z[\]̂]|}xm̀cdèezemc̀sr̀h̀~uhbj̀hvhbmqc̀cdè~smcfhtcsfk̀cdè�lmef̀jhik̀{yc̀bq̀msc̀s{ubvhcep̀csk̀mscbrìcdèqyfecik̀br̀hmik
sr̀cdèmhcyfèhmp̀hjsymc̀sr̀cdè~uhbjẁxr̀cdè~uhbj̀feuhceq̀cs̀h̀gsqqb{bubcìsr̀h̀~smcfhtcsf�q̀perhyuck̀cdè�lmef̀jhik̀{yc̀
bq̀msc̀s{ubvhcep̀csk̀mscbrìcdèqyfecìhmp̀fe�yeqc̀cdèqyfeci�q̀hqqbqchmtèbm̀feqsuzbmv̀cdètsmcfszefqiẁ

Z[\]̂]�̀xr̀h̀~uhbj̀feuhceq̀cs̀sf̀bq̀cdèqy{�etc̀sr̀h̀jetdhmbt�q̀ubemk̀cdèghfcìhqqefcbmv̀qytd̀~uhbj̀jhìgfsteep̀bm
httsfphmtèlbcd̀hggubth{uèuhl̀cs̀tsjguìlbcd̀cdèubem̀mscbtèsf̀rbubmv̀pehpubmeqẁ

Z[\]�}���������
Z[\]�][̀~uhbjqk̀pbqgyceqk̀sf̀scdef̀jhccefq̀bm̀tsmcfszefqìhfbqbmv̀syc̀sr̀sf̀feuhcep̀cs̀cdè~smcfhtck̀e�tegc̀cdsqèlhbzep̀hq
gfszbpep̀rsf̀bm̀�etcbsmq̀�w�ow�k̀�w�ow�k̀hmp̀��w�w�k̀qdhuù{èqy{�etc̀cs̀jepbhcbsm̀hq̀h̀tsmpbcbsm̀gfetepemc̀cs̀{bmpbmv̀
pbqgycèfeqsuycbsmẁ

Z[\]�]̂̀�dèghfcbeq̀qdhuùempehzsf̀cs̀feqsuzècdebf̀~uhbjq̀{ìjepbhcbsm̀ldbtdk̀ymueqq̀cdèghfcbeq̀jycyhuuìhvfee
scdeflbqek̀qdhuù{èhpjbmbqcefep̀{ìcdè�jefbthm̀�f{bcfhcbsm̀�qqstbhcbsm̀bm̀httsfphmtèlbcd̀bcq̀~smqcfytcbsm̀xmpyqcfì
�epbhcbsm̀�fstepyfeq̀bm̀erretc̀sm̀cdèphcèsr̀cdè�vfeejemcẁ�̀fe�yeqc̀rsf̀jepbhcbsm̀qdhuù{èjhpèbm̀lfbcbmvk̀
peubzefep̀cs̀cdèscdef̀ghfcìcs̀cdè~smcfhtck̀hmp̀rbuep̀lbcd̀cdègefqsm̀sf̀emcbcìhpjbmbqcefbmv̀cdèjepbhcbsmẁ�dèfe�yeqc̀
jhì{èjhpètsmtyffemcuìlbcd̀cdèrbubmv̀sr̀{bmpbmv̀pbqgycèfeqsuycbsm̀gfsteepbmvq̀{yck̀bm̀qytd̀ezemck̀jepbhcbsm̀qdhuù
gfsteep̀bm̀hpzhmtèsr̀{bmpbmv̀pbqgycèfeqsuycbsm̀gfsteepbmvqk̀ldbtd̀qdhuù{èqchiep̀gempbmv̀jepbhcbsm̀rsf̀h̀gefbsp̀sr̀
�òphiq̀rfsj̀cdèphcèsr̀rbubmvk̀ymueqq̀qchiep̀rsf̀h̀usmvef̀gefbsp̀{ìhvfeejemc̀sr̀cdèghfcbeq̀sf̀tsyfc̀sfpefẁxr̀hm̀
hf{bcfhcbsm̀bq̀qchiep̀gyfqyhmc̀cs̀cdbq̀�etcbsm̀��wnw�k̀cdèghfcbeq̀jhìmsmecdeueqq̀gfsteep̀cs̀cdèqeuetcbsm̀sr̀cdè
hf{bcfhcsf�q�̀hmp̀hvfeèygsm̀h̀qtdepyuèrsf̀uhcef̀gfsteepbmvqẁ

Z[\]�]�}abcdef̀ghfcìjhik̀lbcdbm̀nòphiq̀rfsj̀cdèphcècdhc̀jepbhcbsm̀dhq̀{eem̀tsmtuypep̀lbcdsyc̀feqsuycbsm̀sr̀cde
pbqgycèsf̀�òphiq̀hrcef̀jepbhcbsm̀dhq̀{eem̀pejhmpep̀lbcdsyc̀feqsuycbsm̀sr̀cdèpbqgycek̀pejhmp̀bm̀lfbcbmv̀cdhc̀cdè
scdef̀ghfcìrbuèrsf̀{bmpbmv̀pbqgycèfeqsuycbsmẁ̀xr̀qytd̀h̀pejhmp̀bq̀jhpèhmp̀cdèghfcìfetebzbmv̀cdèpejhmp̀rhbuq̀cs̀rbuè
rsf̀{bmpbmv̀pbqgycèfeqsuycbsm̀lbcdbm̀�òphiq̀hrcef̀fetebgc̀cdefesrk̀cdem̀{scd̀ghfcbeq̀lhbzècdebf̀fbvdcq̀cs̀{bmpbmv̀pbqgycè
feqsuycbsm̀gfsteepbmvq̀lbcd̀feqgetc̀cs̀cdèbmbcbhùpetbqbsmw}

Z[\]�]�}�dèghfcbeq̀qdhuùqdhfècdèjepbhcsf�q̀reèhmp̀hmìrbubmv̀reeq̀e�yhuuiẁ�dèjepbhcbsm̀qdhuù{èdeup̀bm̀cdèguhte
ldefècdè�fs�etc̀bq̀usthcepk̀ymueqq̀hmscdef̀usthcbsm̀bq̀jycyhuuìhvfeep̀ygsmẁ�vfeejemcq̀fehtdep̀bm̀jepbhcbsm̀qdhuù{è
emrsfteh{uèhq̀qeccuejemc̀hvfeejemcq̀bm̀hmìtsyfc̀dhzbmv̀�yfbqpbtcbsm̀cdefesrẁ

Z[\]�}�����������
Z[\]�][̀xr̀cdèghfcbeq̀dhzèqeuetcep̀hf{bcfhcbsm̀hq̀cdèjecdsp̀rsf̀{bmpbmv̀pbqgycèfeqsuycbsm̀bm̀cdè�vfeejemck̀hmì~uhbj
qy{�etc̀csk̀{yc̀msc̀feqsuzep̀{ik̀jepbhcbsm̀qdhuù{èqy{�etc̀cs̀hf{bcfhcbsm̀ldbtdk̀ymueqq̀cdèghfcbeq̀jycyhuuìhvfeè
scdeflbqek̀qdhuù{èhpjbmbqcefep̀{ìcdè�jefbthm̀�f{bcfhcbsm̀�qqstbhcbsm̀bm̀httsfphmtèlbcd̀bcq̀~smqcfytcbsm̀xmpyqcfì
�f{bcfhcbsm̀ yueq̀bm̀erretc̀sm̀cdèphcèsr̀cdè�vfeejemcẁ�dè�f{bcfhcbsm̀qdhuù{ètsmpytcep̀bm̀cdèguhtèldefècdè
�fs�etc̀bq̀usthcepk̀ymueqq̀hmscdef̀usthcbsm̀bq̀jycyhuuìhvfeep̀ygsmẁ�̀pejhmp̀rsf̀hf{bcfhcbsm̀qdhuù{èjhpèbm̀lfbcbmvk̀
peubzefep̀cs̀cdèscdef̀ghfcìcs̀cdè~smcfhtck̀hmp̀rbuep̀lbcd̀cdègefqsm̀sf̀emcbcìhpjbmbqcefbmv̀cdèhf{bcfhcbsmẁ�dèghfcì
rbubmv̀h̀mscbtèsr̀pejhmp̀rsf̀hf{bcfhcbsm̀jyqc̀hqqefc̀bm̀cdèpejhmp̀huù~uhbjq̀cdem̀¡mslm̀cs̀cdhc̀ghfcìsm̀ldbtd̀
hf{bcfhcbsm̀bq̀gefjbccep̀cs̀{èpejhmpepẁ

Z[\]�][][̀�̀pejhmp̀rsf̀hf{bcfhcbsm̀qdhuù{èjhpèms̀ehfubef̀cdhm̀tsmtyffemcuìlbcd̀cdèrbubmv̀sr̀h̀fe�yeqc̀rsf̀jepbhcbsmk
{yc̀bm̀ms̀ezemc̀qdhuùbc̀{èjhpèhrcef̀cdèphcèldem̀cdèbmqcbcycbsm̀sr̀uevhùsf̀e�ybch{uègfsteepbmvq̀{hqep̀sm̀cdè~uhbj̀
lsyup̀{è{hffep̀{ìcdèhggubth{uèqchcycèsr̀ubjbchcbsmqẁ¢sf̀qchcycèsr̀ubjbchcbsmq̀gyfgsqeqk̀fetebgc̀sr̀h̀lfbccem̀pejhmp̀
rsf̀hf{bcfhcbsm̀{ìcdègefqsm̀sf̀emcbcìhpjbmbqcefbmv̀cdèhf{bcfhcbsm̀qdhuùtsmqcbcycècdèbmqcbcycbsm̀sr̀uevhùsf̀e�ybch{uè
gfsteepbmvq̀{hqep̀sm̀cdè~uhbjẁ

Z[\]�]̂̀�dèhlhfp̀fempefep̀{ìcdèhf{bcfhcsf̀sf̀hf{bcfhcsfq̀qdhuù{èrbmhuk̀hmp̀�ypvjemc̀jhì{èemcefep̀ygsm̀bc̀bm
httsfphmtèlbcd̀hggubth{uèuhl̀bm̀hmìtsyfc̀dhzbmv̀�yfbqpbtcbsm̀cdefesrẁ

Z[\]�]�̀�dèrsfevsbmv̀hvfeejemc̀cs̀hf{bcfhcèhmp̀scdef̀hvfeejemcq̀cs̀hf{bcfhcèlbcd̀hm̀hppbcbsmhùgefqsm̀sf̀emcbcìpyui



������

��

����	
��
�������������������
������������������������� ����!�����"#����������� ����$�����$"����$$����#%����#$���� #�����#��!%%#�&'(�!%�#�)*�
+,-�./-012&'�3'451565-�78�.02,15-254���99������:���:��;�<��=�>?�?@A�B��:����C�	
��
�����:���
�����<�D��E�F���
��������GHI�H�<�������H��
�H9�
B��H���:��E�H���
��J�<�����
<����
��
��<�:���D���
��
K����:����C�	
��
���L�
��H����
���
��
K���L�
H����:�9�����:�;������;�9�H�<����
��H9����H9���:L�
H�<�I�99�D����
:�����<��
�����
HM�
�
��M������
::�D9����<�������9HI��+7�0-N705�27N*01O,5�P17Q&517'4�78�.3.�R7'50&25�S726/-'54��-T/&1Q�+,-�./-012&'�
3'451565-�78�.02,15-254U�Q-O&Q�276'4-Q��27N*01O,5V&1&W70OW

XY
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kecaZ[\][mg̀e_̂ae\aefbg_fe_g[\aZ[\̀oZ_̂̀ao\̀ f̂a_hg]aijf̂̂ k̂\_apg_hae\ca[_ĥfaefbg_fe_g[\a_[aphgZhag_ag]aeadef_cadf[qg̀̂ à
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�º����»�Ø��Ñ�Ø»Ø�Ù�»Ú���¼�»Ú�½¼ÛÛ¼Ñ���ÜÀ�»Ú���¿���ØÈ���»������À���Ý��

Þ
y

Þ �¾¿��»À��
Þ y

Þ �¾ØÙ��»¿���¼½��¿»Ú¼�Øß�����à�����»�»Øá���

Ê°°­́°×yy y
�¾��Û�� �â�Ø�»������������»Ø»Û���

7$c̀ %ã̂ _#ä')#Y=')X[#Y;<,#f,#':;<;,fX#$%$#7',-:f(-#&'()*+,-j#',#g=;(=#-=;Y#-+k-#f88+f:Y#;,#]å&6#$,#':;<;,fX#fYY):+Y#-=f-#
(=f,<+Y#g;XX#,'-#b+#'bY():+[6>



VSWC Architects          01 1000-1 

SECTION 01 1000 
 

GENERAL REQUIREMENTS 
 

PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 

A. The Work under consideration for bidding shall be the Work shown on the Drawings and described 
in the Specifications for the project titled New Storage Buildings at the Loveland High School, as 
prepared by VSWC - Architects, Inc.  These bidding documents are the Contract Documents.   

 
In general the Work includes constructing (2) storage buildings and a manufactured band tower at 
the Loveland High School site. One of the storage buildings is for Athletic Storage and the other is 
Band Storage.  Unless otherwise noted, all items, material, processes, and procedures included in 
these specifications are to include both labor and material necessary for a complete job.  

 
1.02 SPECIAL SCOPE REQUIREMENTS  

A. The Project is a signature project for the Owner and construction of the highest quality is vitally 
important to the staff and community. In this respect, each contractor assumes a position of trust 
and confidence in the performance of its duties to the Owner, and shall perform its Work on the 
Project with the highest degree of competence, diligence, coordination and workmanship. 

 
B. Team Work: 

The Contractor and subcontractors are expected to work together as part of a Team to ensure the 
successful completion of the Project.  By entering into its contract with the Owner, each Contractor 
pledges to use its best efforts to make this Team approach successful and to act with absolute 
honesty and integrity in all of its dealings with the Owner and Architect on the Project. 

 
C. All layout and field engineering required for the performance of the work, including protection of 

reference points and replacement of such points that are lost or damaged during the execution of 
this work.  All reference points shall be established from registered benchmarks or existing finish 
floor elevations. 

 
D. Protect existing buildings, grounds, equipment and utilities from damage that results from the 

Contractor's work.  If any item is damaged, it shall be repaired by the Contractor, at his own 
expense. 

 
E. All Contractors shall include Work made necessary by field conditions that may not be shown in the 

Contract Documents but that are apparent during an inspection of the construction site. 
 

F. The Contractor is to provide all necessary power, generators and equipment to run welders and 
tools required for the execution of their work. 

 
G. Each Contractor shall be responsible for any hoisting required for completion of his work, including 

building materials, structural elements and mechanical equipment. 
 

H. All demolition materials shall be removed from the site by the Contractor.  The bid for shall include 
all necessary handling, hauling and disposal fees. 

 
1.03 DISCRIMINATION AND INTIMIDATION 

A. In the hiring of employees for the performance of the Work under the Contract or any subcontract, 
the Contractor and all persons acting on its behalf, shall not, by reason of race, creed, sex, 
handicap, or color, discriminate against any persons in the employment of labor or workers who are 
qualified and available to perform the work to which the employment relates. 

 
B. The Contractor and all persons on its behalf shall not, in any manner, discriminate against or 

intimidate any employee hired for the performance of Work under this Contract or any subcontract 
on account of race, creed, sex, handicap, or color. 
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C. The Contractor shall comply fully with any and all policies and procedures of the Owner relating to 
discrimination and intimidation and any other applicable laws or regulations relating thereto. 

 
1.04 CONTRACT FORM 

The successful Bidder shall execute a Contract with the Owner on American Institute of Architects 
(AIA) Document A101, Standard Form of Agreement Between Owner and Contractor (Stipulated 
Sum), Latest Edition.  A copy of the contract form is enclosed with this specification. 

 
1.05 INSURANCE 

A. Prior to the commencement of any of the Work, each prime contractor, at its own expense, shall 
obtain the following insurance to be maintained until final payment and at all times thereafter when 
the Contractor may be correcting, removing or replacing defective Work, except as set forth below. 

 
B. Worker’s compensation (statutory) and employer’s liability insurance is to be in accordance with the 

State of Ohio Statutory Requirements. 
 
C. Commercial general liability insurance on an occurrence form covering the Work in a minimum 

amount of Two Million Dollars ($2,000,000.00) for non-hazardous trades and Three Million Dollars 
($3,000,000.00) for hazardous trades combined single limit. 

  This coverage shall also include: 
1) Operations and Premises Liability. 
2) Personal injury groups A, B, C, with employee exclusion deleted. 
3) Broad form property damage including all XCU hazards where applicable. 
4) Independent contractors - Sublet Work. 
5) Blanket contractual liability, including all indemnifications set out in the Contract Documents. 
6) Products/completed operations liability insurance is to be provided for a period of at least two 

(2) years after final payment. 
7) Occurrence bodily injury and property damage. 
8) Explosion, implosion, collapsed underground damage. 

 
D. Comprehensive automobile liability insurance in a minimum amount of One Million Dollars 

($1,000,000.00) combined single limit.  This insurance shall cover all owned, non-owned or hired 
automobiles to be used in furtherance of the Work. 

 
E. A following form umbrella or Excess liability policy may be provided to bring the primary policy limits 

described above up to the required levels of coverage. 
 
F. Certificates of insurance, in duplicate, indicating the Project and evidencing all required coverage 

must be submitted to and approved by the Owner prior to the commencement of any of the Work.  
Certificates must include as additional insured’s the Owner and Architect. 

 
G. All policies shall expressly require that the coverage afforded shall not be canceled, reduced or 

renewal refused until at least thirty (30) days prior written notice has been given to the Owner by 
certified mail.  The certificates of insurance shall also so provide. 

 
H. The Contractor shall secure, pay for and maintain whatever it may deem necessary for protection 

against loss of owned or rented capital equipment, facilities and tools, including any tools owned 
by mechanics and any tools, equipment, scaffolds, bracings, staging, towers, forms and similar 
items owned or rented by it or its subcontractors.  The Owner shall have no liability with respect 
to such equipment, facilities and tools.  The requirement to secure and maintain the above 
insurance is solely for the benefit of the Contractor.  Failure of the Contractor to secure such 
insurance or to maintain adequate levels of coverage shall not obligate the Owner for any losses 
of owned or rented equipment.  If the Contractor secures such insurance, the insurance policy 
shall include a waiver of subrogation as follows:  “It is agreed that in no event shall this insurance 
company have any right of recover against the Owner or its agents.” 

 
I. Builders Risk Insurance: 

The Owner shall maintain “All Risk” insurance policy to protect the Owner and/or the Contractor 
from loss incurred by fire, lightning, extended coverage hazards, vandalism, and malicious 
mischief, in the full amount of the contract, and such insurance shall cover all labor and materials 
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connected with the work, including materials delivered to the site but not yet installed in the 
building.  The Contractor shall be responsible for securing the site, building and storage areas, 
trailers and tools. 

 
J. All policies shall expressly require that the coverage afforded shall not be canceled, reduced or 

renewal refused until at least thirty (30) days prior written notice has been given to the Owner by 
certified mail.  The certificates of insurance shall also so provide. 

 
1.06 CONSTRUCTION SCHEDULE 

Within 14 days after contract signing, the Contractor shall prepare a bar chart construction schedule 
indicating starting and completion times for each trade or portion of the Work.  This schedule shall 
be circulated for review to all other sub-contractors, then modified to include critical dates for their 
work.  Once accepted by the Owner, Architect and Contractor, this schedule will be the standard by 
which construction progress is measured.  The Contractor shall update and modify the schedule 
every month to reflect actual work progress.  All sub- contractors are expected to participate in the 
preparation of the project schedule and to provide the necessary manpower to maintain the 
schedule progress. 

 
1.07 COMMENCEMENT AND COMPLETION OF WORK 

The Contractor shall commence the Work as scheduled below and shall fully complete all Work in 
accordance with the requirements of the Contract Documents and achieve Substantial Completion 
as follows:  

 
Commencement (Start Date)  May 26, 2025 (Start of Summer Break for Students) 

          
Substantial Completion (Completion Date for new Storage Buildings and Band Tower 
Foundations)      August 1, 2025 (End of Summer Break) 
 
Substantial Completion (Completion Date for the Band Tower Steel Structure Complete)  
         December 31, 2025  

  
By submitting the Bid, the Contractor agrees that the periods for performing the Work are 
reasonable, and that the Bidder’s Work can be completed by its applicable Date for Construction 
Completion. 
 
Contractor shall include all required overtime, weekend work and/or night work as required to 
meet the substantial completion dates listed above. 

 
1.08 WORKING HOURS 

 Working hours are Monday through Saturday, 7:30 a.m. to 7:30 p.m.  The Owner must approve 
any deviation from this.  The Contractor shall include in their Base Bid the necessary overtime costs 
and second shift required to complete work operations in accordance with the contract 
guideline/milestone dates in order to meet the Completion date.  

 
1.09  CONTRACT TIME 

A. It is hereby understood and mutually agreed by the Contractor and the Owner, that the date of 
beginning and the time for completion as specified in the Contract of the Work to be done hereunder 
are ESSENTIAL CONDITIONS of this Contract; and it is further understood and agreed that the 
Work embraced in this Contract shall be commenced on a date to be specified in the letter of 
authority to proceed and/or execution of the construction contract. 

 
B. The Contractor agrees that said Work shall be prosecuted regularly, diligently, and uninterruptedly 

at such rate of progress as will insure full completion thereof within the time specified.  It is 
expressly understood and agreed, by the Contractor that the time for the completion of the work 
described herein is a reasonable time for the completion of the same, taking into consideration the 
average climatic range and usual industrial conditions prevailing in this locality. 

 
1.10 LIST OF SUBCONTRACTORS 

A. If the Bidder intends to sub-contract any significant part of the work included in his Contract, the 
Contractor shall list the firm name and address of each Sub-contractor that is being proposed to use 
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for each of the various portions of the work.  Failure to comply with Owners request for said list 
within 48 hours of Bid Due Date will make the bid incomplete and may make the entire proposal 
void.  All work not listed, must be done by the Bidder with their own forces, unless special 
permission is secured from the Owner to do otherwise. The list of subcontractors, once approved, 
shall become a condition of the contract and the successful bidder may not change subcontractors 
during the course of the project without prior written permission from the Owner, and without a 
legitimate reason such as non-performance or other legitimate reason unrelated to bid cost. 

 
1.11 SCHEDULE OF VALUES 

A. Within 14 days after contract signing, each the Contractor shall submit a schedule of values to the 
Architect and Owner for review, materials and labor to be listed separately.  The schedule of values 
shall consist of a complete breakdown of the Contractor’s contract sum showing the various items of 
work, divided so as to facilitate the approval of payments to the Contractor for Work completed.  
The schedule of values shall be organized by divisions of work, by individual buildings within the 
project, phased construction, separate sitework from building construction and separate remodeling 
from new construction.  Once approved, this schedule of values shall be submitted with all pay 
applications.  Include separate line item values for bond, alternates, allowances, change orders, 
shop drawings, progress meetings, temporary facilities, punchlist completion, record drawings and 
project closeout. 

 
1.12 Not Used 
 
1.13 TEMPORARY FACILITIES 

A. Any Contractor requiring one of the temporary services before it can be provided as specified, or 
whose requirements with respect to a particular service differ from the service specified, shall 
provide such services as suits his needs, at his own expense and in a manner satisfactory to the 
Architect and Owner. 

 
B. Temporary Telephone and Internet Access:  The Contractor shall provide his own on-site telephone 

and internet access as required, Contractors are not to use Schools phones or internet service. 
 
D. Temporary Offices and Storage: 

The Contractor shall provide (if required) and maintain offices, storage sheds and other temporary 
buildings or trailers on the project as required for his own use.  Sheds and trailers temporary electric 
service, if required, to each office shall be arranged and paid for by the Contractor. 

 
E. Temporary Water Supply: 

1) Drinking Water:  Contractor to provide their own drinking water. 
 

F. Sanitary Arrangements: 
Contractor to provide a Port-o-let on site for the duration of the construction.  
 

G. Temporary Light and Power: 
1. The Contractors may use the existing power available on the site for their work. 

a. Maintain temporary circuits and protection at all times per OSHA standards. 
b. Each trade shall provide supplementary lighting when required to perform their work.  Use 

portable floods and extension cords to illuminate specific tasks and to aid craftsmanship. 
 

2. Each trade shall provide and pay for its own extensions for lights or power tools beyond the 
receptacle outlets provided above. 

 
1.14 CONTRACTORS SECURITY REQUIREMENTS / CONTRACTOR USE OF PREMISES 

A. Loveland City School District Lobby Guard Check In System- All persons working on the site are 
required to check in (their first day on the site) through the Loveland City School District Schools 
Lobby Guard System located in the main office of the school. This system checks for to see if a 
person has been convicted of a sex crime. 

 
B. Confine operations at the site to areas permitted under Contract.  Portions of site beyond areas on 

which work is indicated are not to be disturbed.  Conform to site rules and regulations affecting work 
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while engaged in project construction.  Profanity and alcoholic beverages shall not be permitted. 
Contractors should not be inside any of the schools at any time. 

 
1.15 CORONA VIRUS POLICIES  

A. The contractor shall abide by all Federal, State, County, and/ or School District policies and/ or 
mandates regarding the Corona Virus. A copy of the district’s policy can be reviewed upon request. 

 
B. Delays or shut downs caused by or associated with the Corona Virus will not be a cause for delay 

claims on this project. The substantial completion date will be extended if shut downs or delays are 
encountered.       

 
1.16 MUTUAL RESPONSIBILITY 

A. Additional expense caused by delays or by improperly timed activities or defective construction of a 
separate Contractor, shall be borne by, and are the responsibility of that Contractor and claims, if 
any, relating to such damages shall be made, if at all, directly against the Contractor(s) causing 
such damages.  Therefore, the Owner and Architect shall not be held responsible or become 
involved in claims for damages caused by one Contractor to another. 

 
1.17 PERMITS 

A. The architect will apply for the Architectural and Electrical permits required for this project. The cost 
of these permits will be paid for directly by the school district. There is no Plumbing or Fire 
Protection Permits required for this project. 

 The Band Tower is to provide full stamped engineering drawings for the Band Tower structure and 
foundations complete.   

 
 All work shall be carried out under the State Laws and City Regulations governing the erection of 

buildings of this type, including the city licensing of contractors.  The Contractor shall comply with 
and give notices required by laws, ordinances, rules, regulations and lawful orders of public 
authorities applicable to performance of the Work. 

 
1.18 COORDINATION 

A. The Contractor shall coordinate project scheduling and submittals, for respective sections of 
specifications to assure efficient and orderly sequence of installation of interdependent construction 
elements.  The Contractor shall be responsible for coordination and communication of project 
scheduling to each of the Sub-contractors. The Contractor shall regularly visit the jobsite or 
otherwise check the progress of the work to ascertain when his work is required to maintain orderly 
sequence of construction and shall not rely on the Owner or Architect to advise him on when to 
commence or perform his work. 

 
1.19 CONFERENCES AND PROGRESS MEETINGS 

A. Architect and Owner will schedule a pre-construction conference after Notice of Award for all 
affected parties. 

 
B. The Architect and Owner will schedule progress meetings throughout duration of the Work.  

Attendance by the Contractor representatives is required. The Contractor forfeits his rights with 
decisions made in his absence. Subcontractors performing large amounts of work on site at the time 
of the meeting may be asked to attend the progress meetings. 

 
C. The Contractor will preside at progress meetings, prepare meeting agenda, record meeting minutes, 

and distribute copies to all parties and those affected by decisions made. 
 
1.20 ELECTRONIC FILES 

A. At commencement of the Project, the Contractor will have the opportunity to obtain from the 
Architect an electronic versions of Plans and other relevant Drawings.  This electronic version will 
be available at no charge. 

 
B. Electronic files obtained from the Architect shall only be used as a base for Shop Drawings, As-

Built Drawings and other drawings in direct connection with the Project.  Contractor is responsible 
to verify the accuracy of all information contained in electronic files. Electronic files may have 
some information removed such as text, title block, etc. 
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C. The Contractor shall have permission to distribute electronic files to their subcontractors, provided 

that the conditions of the release form are agreed-to by the subcontractor.  Subcontractors 
desiring electronic files must obtain them from the Contractor (no electronic files will be 
distributed to subcontractors by the Architect.) 

 
1.21 SHOP DRAWINGS / SUBMITTALS 

A. The Contractor shall prepare and submit for review by the Architect; shop drawings, product data, 
samples and other required informational submittals as required per the Contract Documents or 
as requested by the Architect. 

 
B. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 

related activities that require sequential activity.  Coordinate transmittal of different types of 
submittals for related parts of the Work so processing will not be delayed because of need to 
review submittals concurrently for coordination.  Architect reserves the right to withhold action on 
a submittal requiring coordination with other submittals until related submittals are received. 

 
C. Processing Time: 

Allow enough time for submittal review, including time for resubmittals.  Time for review shall 
commence on Architect's receipt of submittal.  No extension of the Contract Time will be 
authorized because of failure to transmit submittals enough in advance of the Work to permit 
processing, including resubmittals. 

 
D. The Contractor shall, at the start of the project, provide a shop drawing/submittal procurement 

schedule listing all required shop drawings and/or submittals, samples, date(s) of submission and 
review status.  The procurement schedule shall be organized by CSI Masterformat divisions and 
shall be submitted to the Architect. 

 
E. All submittals and shop drawings shall be submitted electronically in a PDF format to the 

Architect.  Each electronic submittal shall be identified by project, contractor, sub-contractor or 
supplier, referenced specification section and sequential submittal identification number.  
Submittals that require a color selection, the Contractor shall forward samples and/or original 
color charts to the Architect under separate cover. 

 
F. Contractor’s Review: 

Contractor shall review each submittal and apply Contractor's stamp to each copy of shop 
drawings or submittal (signed or initialed) certifying that review, verification of products required, 
verification of field dimensions, adjacent construction Work, and coordination of information is in 
accordance with the requirements of the Work and Contract Documents.  In addition the following 
statement must appear either in the Contractor’s review stamp or on the Contractor’s signed 
transmittal for each set of shop drawings:  
 
“We hereby certify that we have reviewed this submittal, verified the products required, 
coordinated and verified the field dimensions, adjacent construction work and required 
clearances, and determined that the work and materials described by this submittal are in 
accordance with the requirements of the Work and Contract Documents.” 

 
 Contractor shall identify deviations from the Contract Documents and product or system 

limitations, which may be detrimental to successful performance of the completed Work. 
 

G. Architect’s Review: 
Architect will not review submittals that do not bear Contractor's approval stamp and will return 
them without action.  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action to be taken by the Contractor.  Partial submittals 
are not acceptable, will be considered non-responsive, and will be returned without review. 

 
H. Delegated-Design Submittal: 

Where professional design services or certifications by a design professional are specifically 
required of Contractor by the Contract Documents, provide products and systems complying with 
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specific performance and design criteria indicated.  In addition to Shop Drawings, Product Data, 
and other required submittals, submit a statement, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional.  Indicate that products and systems comply with performance 
and design criteria in the Contract Documents.  Include list of codes, loads, and other factors 
used in performing these services. 

 
I. Contractor shall revise and resubmit submittals as required; identify all changes made since 

previous submittal.  Provide the same number of copies as originally submitted. 
 

J. Distribution: 
Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, 
authorities having jurisdiction, and others as necessary for performance of construction activities. 
Show distribution on transmittal forms. 

 
K. Use for Construction: 

Use only final submittals with mark indicating “No Exception Taken” taken by Architect. 
 
1.22 SAMPLES 

A. Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics 
with other elements and for a comparison of these characteristics between submittal and actual 
component as delivered and installed.  Submit samples to illustrate functional and aesthetic 
characteristics of products. 

 
B. Submit samples of finishes from the full range of manufacturers’ standard colors or custom colors, 

textures, and patterns as specified for Architect/Engineer’s selection. 
 
C. Construct field samples at the site for review as required by individual specifications sections.  

Acceptable samples represent a quality level for the Work.  Remove samples from the site when 
directed. 

 
1.23 MANUFACTURER'S CERTIFICATES 

A. When specified in individual specification Sections, submit manufacturers' certificate to 
Architect/Engineer for review, in quantities specified for Product Data. 

 
B. Indicate material or whether Product conforms to or exceeds specified requirements.  Submit 

supporting reference data, affidavits, and certifications as appropriate. 
 
1.24 MANUFACTURERS' FIELD SERVICES AND REPORTS 

A. When specified in individual specification Sections, require material or Product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions and to initiate 
instructions when necessary. 

 
B. Report observations and site decisions or instructions that are supplemental or contrary to 

manufacturers' written instructions. 
 
1.25 DOMESTIC STEEL 

A. DOMESTIC STEEL USE REQUIREMENTS AS SPECIFIED IN SECTION 153.011 OF THE 
REVISED CODE APPLY TO THIS PROJECT.  COPIES OF SECTION 153.011 CAN BE 
OBTAINED FROM ANY OF THE OFFICES OF THE DEPARTMENT OF ADMINISTRATIVE 
SERVICES. 

  
1.26 CONTRACTOR WRITTEN REQUESTS FOR INFORMATION (RFI’S) 

A. Where questions of clarification are justified, it is appropriate for Contractors to submit written 
RFI's directly to the Architect, in accordance with the provisions of the General Conditions. 
Questions pertaining to Construction Documents will typically be answered by the Architect. 

 
B. Written RFI’s should be limited to issues of clarification or discrepancy within the Construction 

Documents requiring written clarification or field conditions not specifically addressed in the 
Construction Drawings and Specifications.  Contractor is required, as part of his Work under the 
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Contract, to become familiar with all of the Construction Documents. Contractor is also required 
to review the Construction Documents prior to submitting an RFI to determine if the information is 
readily determinable. RFI's should only be submitted once a thorough review of the Construction 
Documents has been performed by the Contractor and a clarification is still warranted. 

 
C. The Architect will endeavor to answer RFI's as promptly as possible to facilitate the progress of 

Construction. However, Contractor is required to submit RFI's such that ample time is available 
for processing, review and response. Damages or delays caused by Contractor failing to identify 
and submit an RFI in a timely manner will be the responsibility of the Contractor. 

 
D. RFI's are a standard part of the construction process. Contractor should expect that a reasonable 

number of RFI's will be required throughout the course of construction. Time associated with the 
generation of RFI's shall be considered part of the Work and shall not be considered as basis for 
additional compensation. 

 
E. Submission of multiple RFI's that are easily determinable from the Construction Documents shall 

be considered frivolous and excessive. Contractor shall be responsible for costs incurred by the 
Architect and Construction Manager due to frivolous and excessive RFI's including review time 
and administrative cost. 

 
F. RFI’s do not necessarily result in the issuance of a change order or change in contract amount. 

 
1.27 APPLICATIONS FOR PAYMENT 

A. The Contactor shall submit a Schedule of Values showing itemized costs for each portion of the 
work in duplicate within 14 days after contract signing.  Refer to Section 1.06 for additional 
Schedule of Values description and requirements. 

 
B. Submit at a maximum, via E-mail, each month an application on AIA Form G702, Application and 

Certification for Payment utilizing AIA Form G703, Continuation Sheet (Schedule of Values) for 
listing items included in the Application for Payment.  Applications shall be notarized and signed by 
a person authorized to sign legal documents on behalf of the Contractor.  Incomplete applications 
will be returned to Contractor for correction. 

 
C. The Schedule of Values shall list separate line items for labor and material for each activity.  Round 

amounts to nearest whole dollar with the total equal to the contract sum. 
 
D. With each monthly application for payment, submit the following supporting documents: 

1. AIA Document G706, Contractor's Affidavit of Payment of Debts and Claims, master affidavit 
listing amounts owed to each subcontractor, supplier or laborer. 

2. AIA Document G706A, Contractor's Affidavit of Release of Liens, release of lien affidavit from 
each subcontractor, supplier or laborer shown on the previous master affidavit showing 
payment in full for said items. 

3. Current list of contractors, subcontractors and suppliers, showing their respective contract 
sums, amount paid, and amount due. 

4. AIA Document G707, Consent of Surety to Final Payment, required only for final application for 
payment. 

 
NOTE: Failure to submit all of the required information will delay payment from the Owner. 

 
E. With the final application for payment, Contractor shall also submit, supporting affidavits from each 

subcontractor, supplier or laborer verifying the amounts owed listed on the Master Affidavit and 
such additional documents that indicate release of mechanic’s liens for the project. 

 
F. Retainage and Payment: 

Payments for work performed under a lump sum price will be based on a schedule of values that 
the contractor prepares and the Architect / Construction Manager approves. 

 
Payments for labor performed are to be made at the rate of 92% of the estimates the contractor 
prepared and the architect approved.  This results in an 8% retainage.  When the job is 50% 
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completed, all approved labor estimates will be paid at the rate of 100%, with no additional 
withholding.  At the completion of the project the Owner will have 4% retainage of labor. 
 
Payments for materials are to be paid at the rate equal to 92% of the invoice costs of material 
delivered on the site of the work, storage site, in the vicinity of the work, or to another approved 
storage site.  Before payment can be made, the materials must be inspected and must meet the 
specifications.  The balance or retainage will be paid when the materials are incorporated into the 
work. 
 
When payments in the amount of at least 50% of the contract sum, i.e., show that the contract is 
50% complete, the Treasurer will place all retained funds in an escrow account as provided in 
Section 153.63, ORC.  The Treasurer reserves the right to select the escrow agent. 

 
G. Schedule: 

All paperwork required for complete application for payment (monthly progress payment), must be 
submitted to the Architect / Construction Manager in pencil-copy form by the 18th day of the month 
and in final format by the 25th day of the month.  This application shall be for work performed 
through the end of the month.  Payment by the Owner will be before the 15th of the next month.  
Applications for Payment submitted after the 25th day of the month will not be processed until the 
following month. 

 
1.28 CHANGE ORDER PROCEDURES / CHANGES IN THE WORK 

A. Owner-Initiated Change Order Proposal Requests:  
Architect will issue a detailed description of proposed changes in the Work that may require 
adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include 
supplemental or revised Drawings and Specifications. 
1. Proposal Requests issued by Architect are for information only.  Do not consider them 

instructions either to stop work in progress or to execute the proposed change. 
2. Within the time limit specified in Proposal Request, after receipt of Proposal Request, submit 

a quotation estimating cost adjustments to the Contract Sum and the Contract Time 
necessary to execute the change. 

3. Include a list of quantities of products required or eliminated and actual unit/material costs, 
with total amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

4. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

5. Include costs of labor and supervision directly attributable to the change, including 
subcontractor direct cost. 

6. Include an updated Contractor's Construction Schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, and 
activity relationship.  Use available total float before requesting an extension of the Contract 
Time. 

7. Lump sum change order quotations will not be accepted. 
8. The Architect may require additional supporting information or a revised quotation before 

making his recommendation to the Owner. 
 

B. Contractor-Initiated Change Order Proposals: 
If latent or unforeseen conditions require modifications to the Contract, Contractor may propose 
changes by submitting a request for a change to Architect. 
1. Include a statement outlining reasons for the change and the effect of the change on the 

Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total amount 
of purchases and credits to be made.  If requested, furnish survey data to substantiate 
quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change, including 
subcontractor direct cost. 
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5. Include an updated Contractor's Construction Schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, and 
activity relationship.  Use available total float before requesting an extension of the Contract 
Time. 

6. Lump sum change order quotations will not be accepted. 
7. The Architect may require additional supporting information or a revised quotation before 

making his recommendation to the Owner. 
 

C. On Owner's approval of a Proposal Request, Architect will prepare and issue a Change Order for 
signatures of Owner and Contractor on AIA Document G701. 
1. Total Contractor’s mark-up on Change Orders shall be limited to 10%.  No additional charges 

will be added to any Change Order such as change order preparation, small tools, rental cost of 
equipment already on site, dumpster, clean up, or field office expense.  This applies to Prime 
Contractors and Subcontractors. In no event shall the total overhead and profit for the Prime 
Contractor, and all subcontractors exceed (20%) of actual labor and materials of those 
performing the actual work. 

2. Cost of labor and materials will be actual cost to the contractor.  Invoices for these materials 
and payroll reports are required. 

 
D. Architect will issue supplemental instructions authorizing Minor Changes in the Work, not 

involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
Architect's Supplemental Instructions or other project specific document. 

 
E. If the Project includes provisions for Allowances, change orders may be adjusted against the 

project allowance amount.  Allowances do not include Contractor’s overhead and profit.  Architect 
shall prepare and issue allowance deduction authorization documentation for signature of the 
Owner and Contractor. 

 
1.29 SUPERVISION AND CONSTRUCTION PROCEDURES 

A. The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention.  
The Contractor shall be solely responsible for and have control over construction means, methods, 
techniques, sequences and procedures and for coordinating all portions of the Work under the 
Contract. 

 
B. The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s 

employees, subcontractors and their agents and employees, and other persons or entities 
performing portions of the Work. 

 
C. The Contractor shall be responsible for inspections of portions of Work already performed to 

determine that such portions are in proper condition to receive subsequent work. 
 
D. The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions 

and programs in connection with the performance of the Contract.  The Contractor shall take 
reasonable precautions for safety and protection to prevent damage, injury or loss. 

 
E. Tests, inspections and approvals of portions of the Work required by the Contract Documents or by 

laws, ordinances, rules, regulations or orders of public authorities having jurisdiction shall be made 
at the appropriate time and shall be scheduled by the Contractor.  The Contractor shall give timely 
notice to the Architect and Owner of the schedule of such procedures. 

 
1.30 CONSTRUCTION LAYOUT 

A. Verification: 
Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to 
the existing conditions.  If discrepancies are discovered, notify Architect promptly. 

 
B. The Contractor shall be responsible for all construction lay-out. 

1. Establish control points to set lines and levels for construction and elsewhere as needed to 
locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required 
dimensions. 
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3. Inform installers of lines and levels to which they must comply. 
4. Check the location, level and plumb, of every major element as the Work progresses. 
5. Notify Architect when deviations from required lines and levels exceed allowable tolerances. 

 
C. Record Log: 

Maintain a log of layout control work.  Record deviations from required lines and levels.  Include 
beginning and ending dates and times of surveys, weather conditions, name and duty of each 
survey party member, and types of instruments and tapes used.  Make the log available for 
reference by Architect. 

 
1.31 GENERAL INSTALLATION REQUIREMENTS 

A. General: 
Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated. 
1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance and 

ease of removal for replacement. 
 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. Submit manufacturers' printed instructions for delivery, storage, assembly, 
installation, start-up, adjusting, and finishing. 

 
C. Install products at the time and under conditions that will ensure the best possible results.  

Maintain conditions required for product performance until Substantial Completion. 
 
D. Conduct construction operations so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy. 
 
E. Tools and Equipment: 

Do not use tools or equipment that produce harmful noise levels. 
 

F. Anchors and Fasteners: 
Provide anchors and fasteners as required to anchor each component securely in place, 
accurately located and aligned with other portions of the Work. 
1. Allow for building movement, including thermal expansion and contraction. 
2. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 

installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to 
Project site in time for installation. 

 
G. Joints: 

Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange 
joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

 
H. Hazardous Materials: 

Use products, cleaners, and installation materials that are not considered hazardous. 
 
1.32 QUALITY ASSURANCE / CONTROL OF INSTALLATION 

A. Contractor shall monitor activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

 
B. Conflicting Requirements: 

If compliance with two or more standards is specified and the standards establish different or 
conflicting requirements for minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer uncertainties and requirements that are different, but apparently equal, to 
Architect for a decision before proceeding. 

 
C. Minimum Quantity or Quality Levels: 
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The quantity or quality level shown or specified shall be the minimum provided or performed.  The 
actual installation may comply exactly with the minimum quantity or quality specified, or it may 
exceed the minimum within reasonable limits.  To comply with these requirements, indicated 
numeric values are minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

 
D. Comply fully with manufacturers' instructions. 
 
E. Special Tests and Inspections (If Required by Project): 

The Owner will engage a qualified third-party testing agency to conduct special tests and 
inspections required by authorities having jurisdiction as the responsibility of Owner, and as 
follows: 
1. Verifying that manufacturer maintains detailed fabrication and quality control procedures and 

reviewing the completeness and adequacy of those procedures to perform the Work. 
2. Notifying Owner, Architect and Contractor promptly of irregularities and deficiencies observed 

in the Work during performance of its services. 
3. Submitting a certified written report of each test, inspection, and similar quality-control service 

to Owner and Architect with copy to Contractor and to authorities having jurisdiction. 
4. Submitting a final report of special tests and inspections at Substantial Completion, which 

includes a list of unresolved deficiencies. 
5. Interpreting tests and inspections and stating in each report whether tested and inspected 

work complies with or deviates from the Contract Documents. 
6. Retesting and reinspecting corrected work. 

a. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor and/or 
the Contract Sum will be adjusted by Change Order 

7. Contractor shall coordinate sequence of activities to accommodate required quality 
assurance and control services with a minimum of delay and to avoid necessity of removing 
and replacing construction to accommodate testing and inspecting.  Schedule times for tests, 
inspections, obtaining samples, and similar activities. 

 
F. The Contractor shall, for the Owner’s records, submit copies of permits, licenses, certificates, 

inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, 
judgments, records and similar documents established for compliance with standards and 
regulations bearing on performance of the Work. 

 
1.33 TRANSPORTATION, HANDLING, STORAGE AND PROTECTION 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturers written instructions. 
1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding 

of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses. 
3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 

container or other packaging system, complete with labels and instructions for handling, 
storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting of units. 
6. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
7. Store cementitious products and materials on elevated platforms. 
8. Store foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
9. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, 

and weather-protection requirements for storage. 
10. Protect stored products from damage and liquids from freezing. 
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1.34 CUTTING AND PATCHING 
A. Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the 

earliest feasible time, and complete without delay. 
 
B. Cut in-place construction to provide for installation of other components or performance of other 

construction, and subsequently patch as required to restore surfaces to their original condition. 
 
C. Submit written request in advance of cutting or altering structural elements. 

 
 D. Preparation: 

1. Provide temporary support of Work to be cut. 
2. Protect in-place construction during cutting and patching to prevent damage.  Provide 

protection from adverse weather conditions for portions of Project that might be exposed 
during cutting and patching operations. 

3. Avoid interference with use of adjoining areas or interruption of free passage to adjoining 
areas. 

 
E. Cutting: 

1. Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

 
 F. Patching: 

1. Patch construction by filling, repairing, refinishing, closing up, and similar operations following 
performance of other Work.  Patch with durable seams that are as invisible as possible.  
Provide materials and comply with installation requirements specified in other Sections. 

2. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 
integrity of installation. 

3. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration 
into retained adjoining construction in a manner that will eliminate evidence of patching and 
refinishing. 

 
G. Cleaning: 

Clean areas where cutting and patching are performed.  Completely remove concrete, dirt, and 
asphalt from adjacent spaces. 

 
H. Existing Warranties: 

Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and 
patching operations, by methods and with materials so as not to void existing warranties. 

 
1.35 DEWATERING  

A. The Contractor shall maintain his excavations free of water and shall provide, operate, and maintain 
pumping equipment.  No extras will be paid for dewatering. 

 
B. The Contractor, as it applies to the performance of their work, shall design, furnish, install, test, 

operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control 
hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit 
excavation and construction to proceed on dry, stable subgrades. 

 
C. Provide an adequate system to lower and control ground water to permit excavation, construction of 

structures, and placement of fill materials on dry subgrades.  Install sufficient dewatering equipment 
to drain water-bearing strata above and below bottom of foundations, drains, sewers, and other 
excavations. 

 
D. Provide temporary grading to facilitate dewatering and control of surface water. 
 
E. Install dewatering system utilizing wells, well points, or similar methods complete with pump 

equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls.  Monitor dewatering systems continuously. 
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F. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning 

dewatering.  Comply with hauling and disposal regulations of authorities having jurisdiction.  
Dispose of water in a lawful manner that will not result in flooding of the Project or adjoining 
properties nor damage permanent Work. 

 
G. Remove snow and ice as required to minimize accumulation. 

 
1.36 PROTECTION OF THE WORK 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion. 

 
B. The Contractor shall provide barricades or other protection as required during and after construction 

of work as required and maintain barricades as necessary. 
 

C. The Contractor shall protect the Contractor's Work from weather, and shall maintain the Work and 
all materials, equipment, apparatus, fixtures and other items on or adjacent to the Project site free 
from injury or damage during the entire construction period. 
1. Extra precaution should be taken around work or items likely to be damaged. These include but 

are not limited to sidewalks, concrete curbs, storm drains, manholes, landscaping, utilities, etc… 
All damaged materials are to be replaced by the responsible contractor. 

2. Any Work or item damaged by failure of the Contractor to provide coverage or protection shall 
be removed and replaced with new Work or a new item, as applicable, at the Contractor's 
expense. 

3. Any adjacent property, including without limitation roads, walks, shrubbery, plants, trees or turf, 
damaged during the Contractor's Work shall be properly repaired or replaced at the Contractor's 
expense. 

 
D. Unless otherwise specified in the Contract Documents, the Contractor shall protect the Project and 

existing or adjacent property from damage at all times and shall erect and maintain necessary 
barriers, furnish and keep lighted necessary danger signals at night, and take precaution to prevent 
injury or damage to persons or property. 

 
E. The Contractor shall not load, nor permit any part of the Project to be loaded, in any manner that will 

endanger the Project, or any portion thereof, nor shall the Contractor subject any part of the Project 
or existing or adjacent property to stress or pressure that will endanger the Project or property. 

 
1.37 PROGRESS CLEANING 

A. The Each Contractor shall, at its own cost and expense: 
1. Keep the premises free at all times from all waste materials, packaging materials and other 

rubbish accumulated in connection with the execution of the Work by regularly collecting and 
disposing of such materials. 

2. Clean and remove from its own Work and from all contiguous work of others any soiling, 
staining, mortar, plaster, concrete or dirt caused by the execution of its Work and make good all 
defects resulting there from. 

3. Remove debris from concealed spaces before enclosing the space. 
4. At the completion of its Work in each area, perform such cleaning as may be required to leave 

all exposed surfaces of materials it has furnished, or installed, or both, in a clean, unblemished 
condition, and leave the area "broom clean".  

5. At the entire completion of its Work, remove all of its tools, equipment, scaffolds, shanties, and 
surplus materials. 

6. Should the Contractor fail to perform any of the foregoing to the Architect’s satisfaction, the 
Owner shall have the right to perform and complete such work itself or through others and 
charge the cost thereof to the Contractor. 

 
B. General Contractor to take all trash to the dumpster daily.  Should the Contractor fail to adequately 

clean and remove construction trash to the Owner and Architect’s satisfaction, the Owner shall have 
the right to perform and complete such work itself or through others and charge the cost thereof to 
the Contractor. 
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C. The General Contractor shall maintain site in a clean and orderly condition and shall be responsible 
for removing mud and debris tracked onto paved areas and public streets at the end of each 
working day by workmen under his control during course of his work on the site.  The Architect’s 
decision placing blame for mud tracked on street or debris left on site shall be final.  Failure of the 
Contractor to perform said clean up shall be remedied as stated in Paragraph A above. 

 
1.38 FINAL CLEANING 

A. The General Contractor shall be responsible for final cleaning at the completion of the project 
and/or construction phase.  Employ experienced workers or professional cleaners for final 
cleaning.  Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturers written instructions. 

 
B. Clean installed surfaces according to written instructions of manufacturer or fabricator of product 

installed, using only cleaning materials specifically recommended.  If specific cleaning materials 
are not recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

 
C. Any construction activities that are out of sequence shall require additional touch-up cleaning by 

the General Contractor. 
 

D. Complete the final cleaning operations before requesting inspection for certification of Substantial 
Completion for entire Project or for a portion of Project. 

 
E. Final cleaning of the Project shall include, but is not limited to the following: 

1. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including 
landscape development areas, of rubbish, waste material, litter, and other foreign 
substances. 

2. Remove tools, construction equipment, machinery, and surplus material from Project site. 
3. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of 

stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior 
surfaces.  Restore reflective surfaces to their original condition. 

4. Remove debris and surface dust from limited access spaces, including roofs, plenums, 
shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

5. Sweep concrete floors broom clean in unoccupied spaces. 
6. Power wash new concrete and asphalt surfaces. 
7. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 

glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or 
broken glass and other damaged transparent materials.  Polish mirrors and glass, taking care 
not to scratch surfaces. 

8. Remove labels that are not permanent. 
9. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace 

finishes and surfaces that cannot be satisfactorily repaired or restored or that already show 
evidence of repair or restoration. 

10. Do not paint over "UL" and similar labels, including mechanical and electrical nameplates. 
11. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar 

equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

12. Replace parts subject to unusual operating conditions. 
13. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from 

water exposure. 
14. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of 

diffusers, registers, and grills. 
15. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace 

burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy 
starters in fluorescent and mercury vapor fixtures to comply with requirements for new 
fixtures. 

16. Leave Project clean and ready for occupancy. 
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F. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials 
into drainage systems.  Remove waste materials from Project site and dispose of lawfully. 

 
1.39 REMOVAL OF DEBRIS 

A. The Contractor shall furnish a dumpster at the site if required for the work.  The contractor, as 
required by the Architect, shall collect and place in the dumpster, all rubbish and debris pertaining to 
his work.  The Contractor shall pay for removal of all trash and debris from the site. 

 
B. The Contractor shall remove mud and gravel from paved roads and drives daily. 
 
C. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris. 
 
D. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark 

containers appropriately and dispose of legally, according to regulations. 
 
E. Burying or burning waste materials on-site will not be permitted.  Washing waste materials down 

sewers or into waterways will not be permitted. 
 
1.40  PROJECT SECURITY AND SAFETY 

A. See Sheet A010 for require temporary fencing and other safety items. Note that construction 
fencing will need to be moved on a regular basis as construction progresses. 

 
B. Each Contractor shall be responsible for securing their own tools, materials, trailers and operations 

against weather, theft and vandalism. 
 

C. The Contractor shall erect and maintain a construction barriers around the area of construction. 
These barrier are to be moved on a daily basis as construction progresses. 

 
D. Applicable provisions of Federal, State and local regulations for construction safety in the State in 

which the project is located shall govern the Construction Documents and the construction hereby 
contemplated.  Each Contractor shall be responsible for the safety and health of persons and  
property affected by the Contractor’s performance of the Work including work performed by his sub-
contractors.  This requirement shall apply continuously during the entire contract period and shall 
not be limited to normal working hours. 

 
E. The Contractor shall be responsible for compliance with safety and health regulations for 

construction as applicable to the Contractor’s Contract and the Contractor’s construction means and 
methods.  The  Contractor shall be liable for violations as may be cited or charged against the 
Contractor by authorities governing the safety and health regulations for construction. 

 
F. Neither the Architect or the Owner, shall be responsible for construction means and methods, nor 

shall be responsible for construction safety.  The Contractor shall indemnify and hold harmless the 
Architect and the Owner, under the provisions within the General Conditions of the Project 
Specifications. 

 
G. The Contractor shall provide temporary construction barricades as required for safety and security 

for their specified portion of the Work.  Where appropriate and needed, provide visible identification, 
including flagging and/or lighting.   

 
H. All Contractors are required to keep their materials, equipment, tools and supplies away from 

exterior doors in the construction area.  These doors will be used as emergency egress only and 
are not to be barricaded in any form or fashion. 

 
I. The Contractor and subcontractor shall provide first aid facilities as required by Federal, State, or 

Local Safety Regulations. 
 
J. The Contractor shall provide, maintain, and have readily accessible, approved type fire 

extinguishers when working adjacent to hazardous areas such as painting and welding, or when 
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using torches or open flames for heating or cutting.  Personnel working on the Project shall be 
familiarized with the locations and operation of fire extinguishers. 

 
1.41 CONTRACTOR’S PUNCH LIST 

A. When the Work, or designated portion thereof, is near completion, the Contractor shall prepare a 
list of all deficient items remaining on the Work or the designated portion thereof and shall 
become the “Contractor's Punch List”. 
1. The Punch List shall include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

 
B. The Contractor shall proceed to correct all items listed on the Contractor's Punch List and verify 

that the deficient items have been corrected by signing said Punch List. 
 
C. The Contractor shall submit the signed Contractor's Punch list to the Architect and Owner 

together with a request for a Final Inspection of the Work. 
 
1.42 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures: 
Before requesting inspection for determining date of Substantial Completion, complete the 
following.  List items below that are incomplete in request. 
1. Prepare a list of items to be completed and corrected (punch list), the value of items on the 

list, and reasons why the Work is not complete. 
2. Advise Owner of pending insurance changeover requirements, if applicable. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include operating certificates, and similar releases form authority have 
jurisdiction. 

5. Prepare and submit Project Record Documents, Operation and Maintenance Manuals, and 
similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  
Label with manufacturer's name and model number where applicable. 

7. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

8. Complete final cleaning requirements. 
9. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 
 

B. Inspection: 
Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Architect will prepare the Certificate of Substantial Completion after inspection or will notify 
Contractor of items, either on Contractor's list or additional items identified by Architect, that must 
be completed or corrected before certificate will be issued. 

 
C. Reinspection: 

Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected.  Results of completed inspection will form the basis of requirements for 
Final Completion. 

 
1.43 OPERATION AND MAINTENANCE DATA 

A. The Contractor shall assemble a complete set of operation and maintenance data indicating the 
operation and maintenance of each system, sub-system, equipment, products, materials and 
finishes. 

 
B. Organize operation and maintenance documents from subcontractors, suppliers, and manufacturers 

into an orderly sequence based on the table of contents of the Project Manual.  Provide a typed 
description of the product, system or equipment, including the name of the product and the name, 
address, and telephone number of Installer, supplier and manufacturer. 
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1.44 PROJECT WARRANTY 

A. The Contractor shall provide a one-year warranty for workmanship and materials beginning from the 
date of substantial completion.  Contractor shall provide all warranty documentation from material 
and equipment with extended warranty durations. 

 
B. Project warranty shall be on Contractor’s letterhead stationary and identify the project, date of 

substantial completion, and contact information.  Provide (2) original copies of warranty. 
 
C. Partial occupancy of the premises or use of the equipment during construction shall not constitute 

the beginning of the guarantee period(s) or maintenance period(s), unless agreed to by the Owner 
in writing. 

 
1.45 PRODUCT OR MATERIAL WARRANTIES 

A.   The Contractor shall submit written warranties for materials, products or systems included in the 
Work.  Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

 
B. The commencement of warranties shall be the date of Substantial Completion. 

 
C. Organize warranty documents from subcontractors, suppliers, and manufacturers into an orderly 

sequence based on the table of contents of the Project Manual.  Provide a typed description of the 
product or installation, including the name of the product and the name, address, and telephone 
number of Installer, supplier and manufacturer.  Provide (3) copies of warranty documents. 

 
D. Submit all warranty documents to Architect for review prior to final Application for Payment. 
 
E. Partial occupancy of the premises or use of the equipment during construction shall not constitute 

the beginning of the guarantee period(s) or maintenance period(s), unless agreed to by the Owner 
in writing. 

 
1.46 RECORD DRAWINGS AND SPECIFICATIONS (AS-BUILT DRAWINGS) 

A. The Contractor is required to provide Record Documents (as-built drawings) per the General 
Conditions and as is specified in individual Specification Sections.  Maintain one set of the 
Contract Drawings, Shop Drawings and Specifications. Mark changes and modifications to 
Project Record Documents as they occur; do not wait until the end of Project. 

 
B. Store Record Documents and Samples in the field office apart from the Contract Documents used 

for construction.  Do not use Project Record Documents for construction purposes.  Maintain 
Record Documents in good order and in a clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to Project Record Documents for Architect's reference 
during normal working hours. 

 
C. Record Drawing Preparation: 

Mark Record Prints to show the actual installation where installation varies from that shown 
originally.  Require individual or entity who obtained record data, whether individual or entity is 
Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints. 
1. Give particular attention to information on concealed elements that would be difficult to 

identify or measure and record later. 
2. Record data as soon as possible after obtaining it.  Record and check the markup before 

enclosing concealed installations. 
3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual 

physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-
reference on the Contract Drawings. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between 
changes for different categories of the Work at same location. 

5. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, 
and similar identification, where applicable. 
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D. Record Specifications Preparation: 

Mark Specifications to indicate the actual product installation where installation varies from that 
indicated in Specifications, addenda, and contract modifications. 
1. Give particular attention to information on concealed products and installations that cannot be 

readily identified and recorded later. 
2. Mark copy with the proprietary name and model number of products, materials, and 

equipment furnished, including substitutions and product options selected. 
3. Record the name of manufacturer, supplier, Installer, and other information necessary to 

provide a record of selections made. 
4. Note related Change Orders, Record Product Data, and Record Drawings where applicable. 

 
E. Record Drawings and Specifications shall be submitted to Architect for review prior to application 

for final payment. 
 
1.47 CONTRACT CLOSEOUT / FINAL COMPLETION 

A. The Contractor shall submit written certification that Contract Documents have been reviewed, Work 
has been inspected, and Work is complete in accordance with Contract Documents and ready for 
Architect/Engineer's and Owner’s final inspection. 

 
B. The Contractor, as a condition precedent to execution of the certificate of Contract Completion, 

release of retainage and final payment, shall provide all Project Record Documents to the Architect 
for review for conformity with the requirements of the Contract Documents, which may include, 
without limitation: 
1. Inspection Certificates, if required, and issued by the agency having jurisdiction over the 

Project. 
2. Operation and Maintenance Manuals. 
3. Record Drawings and Specifications (As-Built Drawings). 
4. Contractor’s Certification that the Work has been completed per the Contract Documents. 
5. Assignment to the Owner of all Warranties and Guarantees. 
6. Completion of Punch List. 
7. Consent of Surety for Final Payment. 
8. Final Application for Payment identifying total adjusted Contract Sum/Price, previous payment, 

and amount remaining due. 
9. Final Affidavit for Waiver of Liens. 
10. Final Affidavit of Payment of Debts and Claims. 

 
 
PART 2  PRODUCTS (Not Used) 
 
PART 3  EXECUTION (Not Used) 
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SECTION 03 3000 
 

CAST-IN-PLACE CONCRETE 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 A. This Section includes: 

1. Basic information about curing, standard finishing, cements, aggregates, plasticizers and 
other chemical admixtures, additives, and hardeners. 

2. Formwork, reinforcement and accessories related to cast-in-place concrete including 
temporary metal forms, slip forms, and corrugated paper forms for placing concrete 

  3. Finishing and curing of cast-in-place concrete 
  4. Concrete footings, foundations and slabs-on-grade 
   a. Concrete footings and foundations shown on Foundation Drawings 
  5. Installation of cast-in-place items furnished under other Sections. 

6. All concrete work and materials not specified under another section or specifically designated 
to be provided by another Contractor but required for the work, whether or not specifically 
referred to herein. 

 
B. Coordinating: 

1. Coordinate the work of other trades who will provide items (anchor bolts, pipe bollards, 
sleeves, piping, conduit, inserts, etc.) to be cast in the concrete.  Place no concrete until such 
items are in place. 

2. Coordinate dimensions and details with requirements of equipment being supplied by other 
contractors. 

 
C. Related work in other Sections: 

  1. Section 32 1313, Concrete Paving    
  2. Divisions 22, 23 & 26, Concrete Housekeeping Pads    
 

D. Related Documents:  The provisions of the General Conditions, Supplementary General 
Conditions, and the Sections included under Division 1 are included as a part of this Section as 
though bound herein. 

 
E. Means and Methods:  Architect/Engineer has designed a project which will be safe after full 

completion. Architect/ Engineer has no expertise in (and takes no responsibility for) construction 
means & methods (including erection procedures & sequences) or job site safety, which are 
exclusively the Contractor’s responsibility. Processing and/or approving submittals made by 
Contractor which may contain information related to means, methods or safety issues, or 
participation in meetings where such issues are discussed, shall not be construed as voluntary 
assumption by Architect/Engineer of any responsibility for safety procedures. 

 
1.02 QUALITY ASSURANCE 
 A.  Float Finish (Flt-Fn) – Not Critical Floor Tolerance 
  1. Specified Overall Value:  FF 25/FL 20. 
  2. Minimum Local Value:  FF 20/FL 17. 

3. Apply float finish to monolithic slab surfaces that are to receive trowel finish and other thick 
finishes as hereinafter specified, and slab surfaces which are to be covered with 
waterproofing membrane or sand-bed terrazzo, thickset tile, and other areas which receive a 
mud/setting bed. 

 
 B. Trowel Finish 2 (Tr-Fn2) – Pole Barn floor slabs: 
  1. Specified Overall Value:  FF 36/FL 25. 
  2. Minimum Local Value:  FF 30/FL 22. 

3. Apply trowel finish to monolithic slab surfaces. 
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C. Nonslip Broom Finish (NsBrm-Fn):   
1. Apply nonslip broom finish to exterior concrete platforms, steps and ramps: Immediately after 

float finishing, slightly roughen concrete surface by brooming with fiber bristle broom, 
perpendicular to main traffic route. 

 
 D. Codes and Standards: 

1. Basic Specification:  Perform work of this Section according to ACI 301-99, “Specifications for 
Structural Concrete,” except as specifically modified herein.  Numbers in parentheses (0.00) 
indicate a related paragraph of ACI 301. 

2. Unless otherwise specified, design, construct, erect, maintain, and remove forms and related 
structures for cast-in-place concrete work in compliance with the American Concrete Institute 
Standard ACI 347-94, “Recommended Practice for Concrete Formwork”.  Construct and erect 
concrete formwork; perform cast-in-place concrete work; and perform concrete reinforcing in 
accordance with ACI 301-99, unless specified otherwise in this Section.  Place reinforcing in 
accordance with the Concrete Reinforcing Steel Institute (CRSI) “Manual of Standard 
Practice”. 

3. Field Reference Manual: Provide at least one copy of the ACI Field Reference Manual, SP-
15, and one copy of CRSI’s “Placing Reinforcing Bars”, in the field office at all times (1.3.3). 

 
 E. Additional Reference Standards: 
  1. ACI 117-90 Specifications for Tolerances for Concrete Construction and Materials. 
  2. ACI Detailing Manual, 1994 (SP6694). 
  3. CRSI “Placing Reinforcing Bars”, 1997, 7th edition. 
  4. WRI “Manual of Standard Practice”, April 1992, 4th edition. 
  5. Air-Entraining:  ASTM C260-00. 
  6. ACI 318 Building Code Requirements for Reinforcing Concrete. 

7. Cold Weather: ACI 106.1-90 “Standard Specification for Cold Weather Concreting” and ACI 
306R-88 “Cold Weather Concreting” 

  8. Hot Weather: ACI 305R-91 “Hot Weather Concreting” 
  9. General Structural Notes shown on structural drawings. 
 

F. Testing: Required inspection and testing service to be performed by agency retained by Owner, 
including field sampling/testing required by the Quality Assurance Article of this Section and by 
OSHA.  Contractor shall provide facilities for storage and curing specimens molded by the 
Owner’s agency (1.6.3.2.d.) and notify Owner’s agency in advance of concrete placement to 
allow sufficient time for all required testing. 

 
G. Qualifications: Installer Qualifications:  Installer experienced (as determined by contractor) to 

perform work of this section who has specialized in the installation of work similar to that required 
for this project and who is acceptable to Construction Manager and Architect. 

 
H. Pre-Installation Meetings: Conduct meeting to verify project requirements and substrate 

conditions. 
 
1.03 SUBMITTALS 

A. General: Prepare, review, approve, and submit specified submittals in accordance with Division 1 
Submittals Sections. 

 
 B. Submittal shall specifically include: 
  1. Certified test reports showing compliance with specified performance characteristics. 
  2. Manufacturer’s certification of compliance with specifications. 

3. Reports from tests required by Section 1.6 of ACI 301 shall be submitted to Structural 
Engineer, Architect, Owner, Contractor, Concrete Supplier, and Building Official. 

4. Mix designs for each class of concrete required (1.6.3.2.e).  Submittals to comply with 
appropriate methods listed in ACI 301-99 (4.2.3).  Indicate whether mixes have been 
designed for pumping. 

5. Shop drawings for all reinforcing.   Indicate strength, size, and details of all bar reinforcing 
(3.1.1).  Not withstanding any other requirements specified elsewhere in these specifications, 
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four sets of shop drawings shall be submitted for approval.  One set will be returned to the 
Contractor, who will make and distribute as many copies as needed.  

  6. Product literature for admixtures and curing compounds proposed for use. 
7. Proposed spacing and location of construction and/or control joints in concrete slabs on 

grade. 
 
PART 2  PRODUCTS 
 
2.01 MATERIALS 
 A. Concrete Materials 
  1. Portland Cement: ASTM C150, Type I or III. 

2. Fly Ash:  ASTM C618-89A, Type C or F, may be substituted for up to 20 percent of the total 
cementitious materials in all concrete mixes, unless otherwise noted. 

  3. Aggregates 
a. ASTM C33, normal weight aggregates, uniformly graded, not exceeding 1-1/2 inch 

nominal size. 
   b. ASTM C330, light weight aggregates.  (Not Used) 
  4. Water:  Potable, ASTM C94/C94M-00eI (4.2.1.3). 
 

B. Concrete Admixtures: (Where required or permitted) (4.2.1.4) Containing less than 0.1% chloride 
ions. 
1. Air-Entraining Admixture:  ASTM C 260, for exterior exposed concrete and foundations 

exposed to freeze-thaw. Refer to Section 02750 for exterior concrete. 
  2. Water-Reducing Admixture:  ASTM C 494, Type A, for placement and workability. 

3. High-Range Water-Reducing Admixture, Super Plasticizer:  ASTM C 494, Type F or G for 
placement and workability. 

4. Water-Reducing, Accelerating Admixture:  ASTM C 494, Type E for placement and 
workability. 

  5. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D for placement and workability. 
6. Subject to compatibility with other admixtures, slump requirements, and used in accordance 

with manufacturer’s recommendations, the following products may be used to increase the 
workability of poured concrete: 

   a. Superplasticizer:  ASTM C494/C494M-99a, Type F or G. 
   b. Superplasticizer/Retarder:  ASTM C494/C494M-99a, Type G. 

c. Accelerating:  ASTM C494/C494M-99a, Type C or E, containing no more chlorides than 
are present in municipal drinking water. 

   d. Calcium Chloride is NOT permitted (4.2.1.4). 
 
 C. Related Materials 

1. Plastic Vapor Retarder:  ASTM E 1745, meets or exceeds Class A, not less than 15 mils  
thick, installed per ASTM E 1643. Include manufacturer's recommended adhesive or 
pressure-sensitive joint tape. Seal up against foundation wall with mfr.-recommended mastic. 
Acceptable Products: 

   a. W.R. Meadows Sealtight Perminator 15 Mil. 
   b. Raven Industries Inc.; VaporBlock VB15 
   c. Reef Industries, Inc.; Griffolyn 15 Mil Green 
   d. Stego Industries, LLC; Stego Wrap Vapor Barrier (15 mils) 
   e. Viper; VaporCheck 16 mil 

2. Vapor Barrier: Not used.  Where referenced on the Drawings, use Vapor Retarder as 
described above. 

3. Chemical Bonding Agent:  Film-forming, freeze-thaw resistant compound suitable for brush or 
spray application, complying with ASTM C881. 

  4. Preformed Adhesive Waterstop:  Conform to ASTM C990-00.  Acceptable products: 
   a. Conseal CS220 by Concrete Sealants, Inc. 
   b. Synko-Flex by Henry Company. 
   c. Cresco by Frank. 
  5. Perimeter Foundation Insulation:  Not used 

6. Self-Leveling Underlayment: Self-leveling cement-based.  When mixed with water, it 
becomes a fluid material, seeking its own level, producing a smooth surface.  Compressive 
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strength:  4100 psi minimum at 28 days.  Flexural strength:  1300 psi at 28 days.  Tensile 
strength: 750 psi at 28 days.  Shrinkage: .025 after 7 days. 

7. Granular Base:  Evenly graded mixture of fine and coarse aggregate to provide, when 
compacted, a smooth and even surface below slabs on grade. Granular base to be washed 
pea gravel or washed #57 gravel. Compact granular base with a vibrating plate compacter.  

 
 D. Concrete Curing Materials 

1. Moisture-Retaining Cover:  One of the following, complying with ASTM C171 for concrete 
floors, that are to be exposed or to receive floor sealer. 

   a. Waterproof paper 
   b. Polyethylene film 
   c. White burlap-polyethylene sheet 

2. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 ounce per 
sq. yd., AASHTO M182, Class 2. 

3. Liquid Membrane-Forming Curing Compound:  Liquid type membrane-forming curing 
compound, complying with ANSI/ASTM C309, Type 1, Class B, with 18 to 20 percent 
minimum solids.  Provide for concrete floors that are to receive applied finished floor 
materials except where prohibited by flooring type specified or adhesive specified. 

4. Evaporation Control:  Monomolecular film-forming compound applied to exposed concrete 
slab surfaces for temporary protection from rapid moisture loss. 

 
E. Jointing Materials 

  1. Formed Construction Joints for Slab-on-Grade: Provide one of the following: 
a. Smooth 1/2” dia. steel dowels 1’-6” long placed at 16” o.c. along edges of construction 

joints, greased on one side of construction joint. 
b. Formed keyway as detailed on Drawings or as approved by Architect. 

  2. Slab Edge Joint Filler:  ASTM D1751, (2.2.1.4) premolded asphaltic board, 3/8” thick. 
3. Joint Sealant:  Use 1-component polyurethane, conforming to ASTM C920-98e1, Type S, 

Grade NS, Class 25.  Use with backer rod as required.  Acceptable products include, but are 
not limited to: 

   a. Eucolastic I by Euclid. 
   b. Sikaflex-1a by Sika. 
   c. Dymonic by Tremco. 

4. Bituminous Coating at Column Bases:  Cold-applied asphalt mastic complying with SSPC-
Paint 12 except containing no asbestos fibers. 

5. Floor Expansion Joint:  Architectural Art Mfg. (800-835-0028) Model # D010-12-21, stainless 
steel, no-bump system.  Equivalent models by MM Systems, Pawling Corp. or Balco 
Metalines are acceptable. 

 
F. Form Materials 

  1. Formwork:  Provide formwork and form accessories according to ACI 301 
2. Plywood:  APA HDO Plyform (for very smooth concrete surface) in Structural 1 grade where 

walls or slab edges are exposed to view on interior, otherwise APA B-B Plyform Class 1; 
sound, undamaged sheets with clean true edges. 

3. Lumber: Southern Pine species; Construction grade. 
4. Form Ties:  Removable metal type of fixed length. 
5. Dovetail Anchor Slots: Galvanized steel, 24 gauge, minimum. 
6. Form Coatings: Provide VOC Compliant commercial formulation form-coating compounds 

that will not bond with, stain, or adversely affect concrete surfaces; not impair subsequent 
treatment of concrete surfaces requiring bond/adhesion, nor impede the wetting of surfaces 
to be cured with water or curing compounds. VOC content shall be a max. 340 gm/liter, 
unless more stringent codes/laws apply. 

 
G. Reinforcement Materials 
 1. Reinforcing Bars (rebar):  ASTM A615, and as follows: 
  a. Provide Grade 60 for bars No. 3 to 11. 
  b. Bars to be welded shall be ASTM A706. 
  c. Fabricate concrete reinforcing in accordance with ACI 315. 
 2. Steel Wire:  ASTM A 82, plain, cold-drawn steel. 
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3. Welded Wire Fabric (WWF):  ASTM A 185, welded steel wire fabric. Provide sheet stock only 
for interior slab on grade (roll stock not acceptable) 

4. Supports for Reinforcement (including welded wire fabric):  Bolsters, chairs, spacers, and 
other devices for spacing, supporting, and fastening reinforcement in place. 
a. Use wire bar type supports complying with CRSI recommendations, unless otherwise 

indicated.  Do not use wood, brick, and other unacceptable materials. 
b. Over waterproof membranes, use precast concrete chairs to prevent penetration of the 

membrane. 
c. For footings, trench footings, slabs on grade, and grade beams use precast concrete 

bricks (fc = 3000 psi min. at 28 days).  (Concrete masonry bricks not acceptable.) 
d. For concrete masonry bond beams use #3 bar laterally, tied to each longitudinal 

reinforcing bar below to hold bars apart and up from bottom.  Space #3 bars at 48 inches 
o.c. 

 
2.02 CONCRETE MIXES 

A. Proportioning and Design of Mixes: Proportion mixes by either laboratory trial batch or field 
experience methods as specified in ACI 301, using materials to be employed on the project for 
each class of concrete required. Mix design submittals must comply with requirements of ACI 
301. 
1. Minimum Cement Content:  Concrete mixes shall be limited to the cement content specified 

in the Concrete Schedule 
  2. Admixtures: 
   a. Select admixture proportions for normal weight concrete in accordance with ACI 301-99. 

b. Limit total chloride ion content to amount indicated in Table 4.4.1 Of ACI 318.  
Admixtures containing chloride are not permitted. 

  3. Slump: 
a. Design concrete mixes for a maximum slump of 4 inches, unless a superplasticizer is to 

be used. 
b. If a superplasticizer is to be used, design mixes for a slump of 2 inches – 4 inches before 

its addition; maximum slump permitted after its addition is 8 inches. 
 
 B. Ready-Mixed Concrete:  Comply with the requirements of ASTM C94 and as herein specified. 

1. Delete the references for allowing additional water to be added to the batch for material with 
insufficient slump.  Addition of water to the batch will be permitted only to replace water lost 
due to evaporation and only under the direct control of the concrete testing agency field 
representative. 

2. During hot weather or under conditions contributing to rapid setting of concrete, a shorter 
mixing time than specified in ASTM C94 may be required or reduce the delivery time from 1-
1/2 hour to 75 minutes and above 90 deg F reduce mixing and delivery time to 60 minutes. 

 
 C. CONCRETE SCHEDULE: 
 

ITEM OR STRUCTURE FINISH COMPRESSIVE STRENGTH 
AND OTHER REQUIREMENTS 

Concrete not otherwise indicated RfFm-Fn 
SmFm-Fn, 
If exposed 

4000 P.S.I. at 28 days 
Max W/C Ratio = 0.44 

Trench footings, footings, and interior 
foundations and retaining walls 

RfFm-Fn 
SmFm-Fn, 
If exposed 

4000 P.S.I. at 28 days 
Max W/C Ratio = 0.45 

Foundation and retaining walls  
exposed to exterior 

RfFm-Fn 
SmFm-Fn, 
If exposed 

4000 P.S.I. at 28 days 
4% - 6% air entrainment 
Max W/C Ratio = 0.40 

Interior formed concrete exposed to view SmFm-Fn 4000 P.S.I. at 28 days 
Max W/C Ratio = 0.50 

   

Lean concrete fill at soft soils of over 
excavations 

-- 1500 P.S.I. at 21 days 

   



VSWC Architects 03 3000-6 

   

Exterior walks, stoops, steps, aprons, and 
curbs; exterior formed concrete exposed to 
view; exterior concrete not otherwise 
indicated 

NsBrm-Fn 
Grt-Cl-Fn 

4000 P.S.I. at 28 days 
4%- 7% entrainment 
Max W/C Ratio = 0.40 

 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 
 A. General: 
  1. Determine field conditions by actual measurement. 
  2. Delivery 

a. Concrete temperature shall not exceed 90° F.  Contractor shall employ ice in the factory 
mix as required in hot weather or adjust pour schedule to when site temperatures are 
moderate. 

   b. Conform to ASTM C94/C94M-00e1. 
c. ASTM C94 requires discharge within 1-1/2 hours or 300 revolutions, whichever occurs 

first, after the introduction of water to cement and aggregates, or the introduction of 
cement to the aggregates (4.3.2.2). The Architect may require an earlier discharge during 
hot weather or when high-early strength cement is being used. 

d. Place concrete at the maximum slump for which the mix was designed with a tolerance of 
up to 1 nch above the maximum for one batch in any five consecutive batches tested 
(4.3.2.1). 

   e. Do not place concrete when slump, air content or temperature vary from allowable. 
  3. Protect adjacent finish materials against splatter during concrete placement. 
 
 B. Slabs-on-grade 

1. All floor slabs on earth shall be poured after all piping, sewers, etc., have been completed 
and all backfilling tamped solid and a minimum layer of gravel placed under the floors. 

2. Place no concrete until foundation, forms, reinforcing steel, pipes, conduits, and other work 
required to be built into concrete has been observed and approved by the Architect. 

3. Separate slabs-on-grade from vertical surfaces with premolded joint filler, extended from 
bottom of slab to within 1/4 inch of finished slab surface. 

 
C. Footings: Verify that excavations are free of water and ice, are of the required dimensions, and 

have been approved by the testing agency responsible for soils inspection, prior to placing 
concrete (5.3.1). 

 
3.02 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to 
sample materials, perform tests, and submit test reports during concrete placement. Concrete 
tests will be made as required in the Ohio Building Code. The General Contractor shall be 
responsible to coordinate and schedule testing as required.  All cylinders shall be field cured. 

 
B. Strength of each concrete mix will be satisfactory if every average of any three consecutive 

compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi. 

 
C. Interior floor slab finished surfaces will be tested for flatness and levelness in accordance with 

ASTM E1155-96 (5.3.4.3.c).  Individual floor sections for floor tolerance testing purposes shall be 
bound by the following that provide the smallest sections:  construction joints, control joints, 
column lines.  Floor tolerance tests will be performed (and all defective areas identified) within 24 
hours after slab placement and reported to all parties as soon as possible, but not later than 72 
hours after installation. 

 
D. Test results shall be reported in writing to Structural Engineer, Architect, Owner, Concrete 

Manufacturer, and Contractor.  Reports of compressive-strength tests shall contain Project 
name/number, date of placement, name of testing agency, location of batch in Work, design 
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strength (28 days), mix proportions/materials, breaking strength, and type of break for both 7-and 
28-day tests. 

 
3.03 FORMWORK INSTALLATION 

A. General:  Construct forms complying with ACI 347-94 to the exact sizes, shapes, lines, and 
dimensions as required to obtain accurate alignment, location, grades, level, and plumb work in 
finish structures.  Provide for openings, offsets, sinkages, keyways, recesses, moldings, 
rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages, and inserts, and other 
features required. Provide bracing to ensure stability of formwork. Provide chamfer strips on 
external corners of walls exposed to view.  Note: Footings may be cast against earth cuts when 
soil conditions permit (2.2.2.3). 

 
B. Allowable Tolerances: Construct formwork to provide completed cast-in-place concrete surfaces 

complying with the tolerances specified in ACI 347-94. 
 

C. Apply form release agent to formwork in accordance with manufacturer's instructions, prior to 
placing for accessories and reinforcement.  Do not apply form release agent where concrete 
surfaces will receive special finishes or applied coverings which are effected by agent. 

 
 D. Removal of Forms and Shoring: 

1. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own 
weight and imposed loads.  Remove no forms within first 24 hours after placement. 

  2. Remove formwork progressively and in accordance with code requirements. 
 
3.04 INSERTS, EMBEDDED COMPONENTS, AND OPENINGS 

A. General:  Set and build into work anchorage devices and other embedded items required for 
other work that is attached to or supported by cast-in-place concrete.  Use setting drawings, 
diagrams, instructions, and directions provided by suppliers or items to be attached thereto. 
Provide formed openings where required for work to be embedded in and passing through 
concrete members. Install concrete accessories straight, level, and plumb. 

 
B. Install embedded conduit, pipe and sleeves subject to the following limitations: 
 1. Do not embed aluminum without prior approval of coating material. 
 2. Do not displace reinforcing steel. 

3. In slabs, limit outside dimension of conduits and pipes to 1/3 member thickness.  Where 
conduits cross, maintain same minimum concrete cover as required for reinforcing bars. 

4. Maintain a center-to-center spacing of at least three diameters of conduit or pipe. 
 

C. Install floor expansion joint per manufacturer’s instructions.  Coordinate with precast floor planks 
and shim/grout as required for level installation. 

 
3.05 REINFORCEMENT PLACEMENT 

A. General:  Comply with CRSI recommended practice for “Placing Reinforcing Bars”, for details and 
methods of reinforcement placement and supports and as herein specified. Avoiding cutting or 
puncturing vapor retarder during reinforcement placement and concreting operations. Accurately 
position, support, and secure reinforcement against displacement.  Locate and support 
reinforcing by metal chairs, runner, bolsters, spacers and hangers, as approved by Architect. 
Clean reinforcement of loose rust and mill scales, earth, ice, and other materials that reduce or 
destroy bond with concrete. 

 
B. Parallel bars shall be separated from each other by at least 1 inch.  Lap all spliced bars 48 

diameters unless noted otherwise. At corners and intersections of footings and walls, provide 
bent bars of equal size and at same spacing as typical reinforcing around corner and/or into 
abutting wall or grade beam.  Bars shall have embedment of 30 diameters (18" min.). Welding of 
reinforcing shall conform to AWS D1.4-98 (3.2.2.2). 

 
C. Place reinforcement to obtain at least minimum coverages for concrete protection.  Arrange, 

space, and securely tie bars and bar supports to hold reinforcement in position during concrete 
placement operations.  Set wire ties so ends are directed into concrete, not toward exposed 



VSWC Architects 03 3000-8 

concrete surfaces.  The following listed minimum covering of concrete over reinforcing bars shall 
be provided: 
In footings  3" on bottoms and sides 
In walls   1-1/2" to 2" 
In slabs   1" on bottoms 

 
D. Install welded wire fabric in as long lengths as practicable.  Lap adjoining pieces at least one full 

mesh and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in 
either direction.  Welded steel wire fabric reinforcement shall be provided in all concrete slabs, 
except where noted otherwise, supported as required to maintain proper placement.  WWF 
reinforcement is not required in exterior sidewalks unless noted otherwise.  Lap mesh at joints. 

 
3.06 CONCRETE PLACEMENT 
 A. General 
  1. Comply with ACI 304, “Guide for Measuring, Mixing, Transporting, and Placing Concrete”. 

2. Place within 6 feet of final position. Spreading with vibrators is prohibited. Maximum free fall 
without chutes or elephant trunks to be 5 feet. Deposit concrete continuously or in layers of 
such thickness that no concrete will be placed on concrete that has hardened sufficiently to 
cause the formation of seams or planes of weakness. 

3. Place concrete continuously between predetermined expansion, control and construction 
joints. 

4. Spread footings and trench foundations may be poured in clean cut earth trenches if soil 
conditions allow.  Do not pour footings or trench foundations until base is inspected by 
Architect or Soils Engineer.  Protect footings against freezing.  Carefully examine Mechanical 
underground drawings and coordinate thoroughly with Mechanical Contractors to determine 
the extent of footing required to comply with Typical Utility Trench Detail of Footing Drawing 
shown on Foundation Drawings.  Note that it is the responsibility of this Contractor to step 
footing bottoms as required to maintain clearance and coverage at underground utilities that 
run parallel to or pass through footings.  Some approximate locations of footing penetrations 
are shown on Foundation Drawings as an aid to this process.  However, such notations 
should not be construed to be the complete extent of footing coordination (stepping) required 
for the project.  

5. All concrete shall be well-puddled with suitable tools or electric agitators, vibrating each batch 
at once so that reinforcement and embedded inserts will be completely surrounded and 
solidly incorporated in the mass to prevent honeycombing.  Concrete shall be agitated during 
pouring and between pours. 

 
 B. Cold Weather Placing 

1. Protect concrete work from physical damage or reduced strength which could be caused by 
frost, freezing actions, or low temperatures, in compliance with ACI 306. 
a. When air temperature has fallen to or is expected to fall below 40 deg F (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. When air temperatures fall below 25 degrees F., special measures shall be taken to prevent 
injury to the concrete by freezing.  All frost shall be removed from the aggregate by means of 
heat applied in such manner as not to injure or contaminate the aggregate. 

3. When air temperature during placement is less than 40 degrees, or will be within 24 hours, 
temperature of concrete as placed is to be between 50 and 90 degrees F (55 and 90 degrees 
F for sections less than 12 inches thick).  Maintain concrete temperature within these limits 
for the full curing period of seven days (or three days for high-early-strength concrete) 
(4.2.2.7). 

 
 C. Hot Weather Placing 

1. When hot weather conditions exist that would seriously impair the quality and strength of the 
concrete, place concrete in compliance with ACI 305, and as herein specified.  

2. The air temperature, relative humidity, concrete temperature, and wind velocity shall be 
entered into nomograph figure 2.1.5 to determine if precautions against plastic shrinkage are 
required. 
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 D. Placing Interior Concrete Slabs-on-grade 

1. Install vapor retarder over granular sub-base at interior slabs-on-grade.  Lap joints minimum 
6 inches and seal watertight with mastic and pressure sensitive tape as recommended by 
manufacturer and ASTM E-1643.  Repair damaged vapor barrier with vapor barrier material; 
lap over damaged areas minimum 6 inches and seal watertight. Turn up at walls, fold and fit 
corners.  Place with longest dimension parallel with direction of pour. 

2. Deposit and consolidate concrete slabs in a continuous operation, within limits of construction 
joints, until the pacing of a panel or sections is completed. 

  3. Maximum Area of Slab on Grade Pour:  10,000 s.f. 
4. Coordinate requirements for trench and floor drains and slabs sloped to drains.  Maintain full 

4” thick gravel bed under depressed slabs. 
 
 E. Jointing of Interior Slabs-on-grade: 

1. Locate control and construction joints as shown on the Drawings.  In the absence of 
information on Drawings, locate at openings, walls, columns, inside corners, re-entrant 
corners, and at 10 feet on center generally.  Schedule slab placements and sawcutting 
operations such that sawing is completed prior to onset of shrinkage cracking (5.3.5).  
Complete saw cutting within 12 hours after placement. 

2. Provide isolation joints at columns and at walls.  Where isolation joint will be exposed to view, 
set top of joint filler below top of slab a distance equal to the filler thickness, to receive 
sealant.  Where not exposed to view, set top of filler flush with top of slab. 

3. Where joints are exposed to view in the finished building, provide joint sealant. 
 
 F. Finishing of Interior Slabs-on-grade 

1. Finish concrete floor surfaces in accordance with ACI 301. Maintain surface flatness and 
level tolerance in accordance Quality Assurance provisions. 

2. Uniformly spread, screed, and float concrete. Remove all surface water, laitance, and dirt and 
apply a monolithic finish. 

3. Steel trowel to produce a smooth dense finish.  Provide fine broom finish after steel trowel 
finishing at slabs receiving ceramic mosaic tile. 

4. Prior to application of sealer, remove any synthetic fiber reinforcement projecting above the 
top surface of slabs which remain exposed. 

 
G. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper than 24 

inches and in a manner to avoid inclined construction joints.  Where placement consists of 
several layers, place each layer while preceding layer is still plastic to avoid cold joints. 
1. Consolidate placed concrete by mechanical vibrating equipment supplemented by hand 

spacing, rodding, or tamping.  Use equipment and procedures for consolidation of concrete in 
accordance with ACI 309. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertical 
at uniformly spaced locations no the farther than visible effectiveness of machine.   

 
3.07 CURING 

A. Interior slab areas which will receive finish in cementitious setting bed or synthetic athletic flooring 
are to be moist-cured, without the use of a curing compound (5.3.6.4.a through 5.3.6.4.d). 
1. Cover concrete surfaces with moisture retaining cover for curing concrete, placed in widest 

practicable with sides and ends lapped at least 3 inches and sealed by waterproof tape or 
adhesive.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

2. Do not use membrane curing compounds on surfaces which are to be covered with coating 
material applied directly to concrete, liquid floor hardener, waterproofing, dampproofing, 
membrane roofing, flooring such as ceramic or quarry tile, glue-down carpet, painting, and 
other coatings and finish materials, unless otherwise acceptable to Architect. 

 
B. All other slab areas may be either moist-cured or receive an application of curing compound 

(5.3.6.4.e). 
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C. Whichever curing method is used, it is to commence immediately after disappearance of water 
sheen, and continue for at least seven days (high-early-strength concrete for a minimum of 3 
days) (5.3.6.1). Do not allow curing to be delayed overnight. 

 
D. Prevent excessive moisture loss from formed surfaces (5.3.6.3). If forms are removed before 7 

days have elapsed, cure formed surfaces by moist-curing or application of curing compound for 
the remainder of the curing period.  Maintain concrete with minimal moisture loss at relatively 
constant temperature for period necessary for hydration of cement and hardening of concrete. 
Where control joints in floor slabs are saw cut, provide cut before slab curing results in shrinkage 
cracks.  Locate cut lines at face of interior walls. 

 
3.08 DEFECTIVE CONCRETE 

A. Take remedial measures or replace concrete work if testing indicates any of the following 
conditions exist: 
1. The entire floor composite value, when installation is complete, measures less than either of 

the specified overall F-numbers. 
2. Any individual floor section measures less than either of the specified minimum section F-

numbers. 
  3. Elevation of concrete is not in accordance with Drawings. 
  4. Material or work fails to meet these Specifications. 
 

B. Repair of Unformed Surfaces (such as monolithic slabs): Correct as herein specified. Obtain 
written approval of the Architect and Engineer for remedial measures proposed before 
implementing measures.  Also provide written approval from all affected floor contractors for 
proposed remedial measure. 

  1. Repair finished unformed surfaces that contain defects that affect durability of concrete. 
2. Correct high areas in unformed surfaces by grinding after concrete has cured at least 14 

days.  Grinding only permitted if minimum slab thickness is maintained. 
3. Correct low areas in unformed surfaces during or immediately after completion of surface 

finishing operations by cutting out low areas and replacing with patching compound.  Finish 
repaired areas to blend into adjacent concrete. 

4. Repair defective areas, except random cracks and single holes not exceeding 1 inch in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas to sound 
concrete with clean, square cuts and expose reinforcing steel with at least 3/4 inch clearance 
all around.  Dampen concrete surfaces in contact with patching concrete and apply bonding 
compound. 

  5. Repair isolated random cracks and single holes not over 1 inch in diameter by dry-pack. 
  6. Repair methods not specified above may be used, subject to acceptance of Architect. 
 

C. Individual floor sections for floor tolerance testing purposes shall be bound by the following that 
provide the smallest sections:  construction joints, control joints, column lines. 

 
 

END OF SECTION 
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SECTION 042000 
 

UNIT MASONRY 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. Masonry Contractor shall provide the following (specified in this Section): 
 1. Manufactured concrete masonry units; nonloadbearing and intended for use in unit masonry 

assemblies with mortar. 
  a. Concrete masonry units (CMU’s) 

  2. Masonry anchorage and reinforcement devices. 
   a. Continuous joint reinforcing and ties for masonry. 
   b. Anchoring devices for masonry 
 3. Mortar and Grout for masonry 

  a. Masonry mortar and mixing masonry mortar. 
  b. Masonry grout and mixing masonry grout 
  4. Masonry accessories other than those intended to anchor or reinforce the masonry. 
   a. Control joint materials 
   b. Embedded Flashings 
   c. Expansion joint materials 
   d. Weep holes 
   e. Miscellaneous accessories 
  5. All masonry work and materials not specified under another section but required for the work 

whether or not specifically referred to herein. 
 

B. Masonry Contractor shall install the following (Specified in other Sections) as follows: 
 1. Building in anchors, sleeves, inserts, etc. supplied by other Contractors. 
 

 C. Related documents:  The provisions of the General Conditions, Supplementary General 
Conditions, and the Sections included under Division 1 are included as a part of this Section as 
though bound herein. 

 
 
1.02 PROJECT CONDITIONS AND QUALITY ASSURANCE 
 A. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with waterproof 

sheeting at end of each day’s work.  Cover partially completed masonry when construction is not in 
progress. 

  1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 
  2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches down face next to unconstructed wythe and hold cover 
in place. 

 
 B. Cold Weather Requirements:  No frozen materials or materials mixed or coated with ice or frost 

shall be used.  Remove and replace unit masonry damaged by frost or freezing conditions.  
Comply with B1A 1 Rev., and NCMA TEK 3-1A. Refer to IMIAC - Recommended Practices and 
Specifications for Cold Weather Masonry Construction. 

 
 C. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions 

produce excessive evaporation of water from mortar and grout.  Provide artificial shade and wind 
breaks and use cooled materials as required. 

  1. When ambient temperature exceeds 100 deg F (38 deg C), or 90 deg F (32 deg C) with a 
wind velocity greater than 8 mph (13 km/h), do not spread mortar beds more than 48 inches 
(1200 mm) ahead of masonry.  Set masonry units within one minute of spreading mortar. 

 
 D. Protect facing material against staining, and keep top of walls covered with non-staining, 

waterproof coverings when work is not in progress.  When work is resumed, top surface of work 
shall be cleaned of all loose mortar and in drying weather, thoroughly wet.  All masonry materials 
shall be stacked above ground level.  All masonry must be kept covered and dry by a substantial 
cover. 
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1.03 SUBMITTALS 
 A. General: Prepare, review, approve, and submit specified submittals in accordance with “Conditions 

of the Contract” and Division 1 Submittals Sections.  Product data, shop drawings, samples, and 
similar submittals are defined in Division 1. 

 
 B. Submittal shall specifically include: 
  1. Certified test reports showing compliance with specified performance characteristics. 
  2. Sample of each concrete masonry unit specified.   
  3. Material data sheets on all products specified under this section. 
  4. Shop drawings indicating all masonry reinforcing steel locations. 
  5. Testing of Mortar Mix (in accordance with ASTM C780) and testing of Grout Mix (in 

accordance with ASTM C1019) 
 
1.04 REGULATORY REQUIREMENTS 
 A. Conform to the following requirements: 
  1. Masonry construction and materials: "Specification For Masonry Structures (ACI 530, 1/ASCE 

6-95/TMS 402-95. 
  2. Fire Rated Masonry walls: UL Assembly No. U905 requirements for fire rated masonry 

construction. 
  3. Chapter 21 of the Ohio Building Code 
  4. Brick Industry Association Technical Notes on Brick Construction 
  5. NCMA Tek Notes. 
  6. Structural General notes shown on the Structural Drawings. 
 
 B. Compressive strength shall be determined for each type of masonry by the unit strength method.  

Concrete masonry:  fm = 1500 PSI at 28 days. 
 
 
PART 2  PRODUCTS 
 
2.01 CONCRETE MASONRY UNITS 
 
 A. Split Face CMU Veneer:   
  1. 7 5/8” tall x 3 5/8” thick x 16” long concrete masonry units  
  2. Basis of Design: Reading Rock 
  3. Acceptable Products: 

a. Standard color matches (as determined by the Architect) 
  
2.02 ANCHORAGE AND REINFORCEMENT 
 A. Continuous Wire Reinforcing and Ties for Masonry 
  1. Provide welded wire units prefabricated in straight lengths of not less than 10 foot, with 

matching corner (“L”) and intersection (“T”) units. 
  2. Fabricate from cold-drawn steel wire complying with ASTM A82, with deformed or embossed 

continuous side rods and plain cross-rods, with unit width of 1-1/2 to 2 inches less than 
thickness of wall or partition. 

  3. Wire shall be mill galvanized and in accord with the following: 
   a. Wire ties or anchors in exterior walls   ASTM A641 Class 3 (.80 oz. per sq. 

ft.) 
     completely embedded in mortar or grouts 
   b. Wire ties or anchors in exterior walls   ASTM A153 Class B3 (1.30 oz. per sq. 

ft.) 
     not completely embedded in mortar or 
     grout (includes cavity walls) 
   c. Joint reinforcement in exterior walls or  ASTM A153 Class B3 (1.30 oz. per sq. ft.) 
     interior walls exposed to moist environments 
     (e.g., showers and food processing) 
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  4. For single wythe and composite masonry, provide ladder type joint reinforcing fabricated with a 
minimum two 9 gauge steel side rods and 9 gauge cross rods. 

 
 B. Anchoring Devices for Masonry 
  1. Flexible Anchors:  Where masonry is to be laterally supported from structural steel, while 

permitting only vertical movement or both vertical and horizontal movement, provide flexible 
anchors consisting of 2 different components as follows: 

   a. Weld-On Anchors:  Shall be formed straps of 12 gauge galvanized steel or formed rods of 
1/4 inch plain steel with 3/8 inch offsets and 4 inch adjustment for ties specified below.  
Anchors shall be continuous wherever possible 

   b. Flexible anchor ties shall be one of the following: 
    i. Web Ties or Beam Ties:  Shall be 3/16 inch galvanized steel wire, ASTM A82, 12 inches 

long with width being approximately 2 inches less than  nominal wall thickness.  Provide 
ties with blunt end when used with strap anchors, and provide ties with tapered end 
when used with rod anchors.  This type tie shall permit only vertical movement and shall 
be installed parallel to masonry walls that abut steel columns. 

    ii. Triangular Ties:  Shall be 3/16 inch galvanized steel wire, ASTM A82, lengths as 
required to extend to within 5/8 inch of opposite face of masonry.  Closed end shall be 1 
inch wide, and split-end opening shall be 1/2 inch.  This type tie shall permit both vertical 
and horizontal movement and shall be installed where masonry by-passes steel 
columns, and where masonry is parallel and adjacent to steel beams and joists. 

    iii Flexible Anchors:  Where masonry is to be laterally supported from cast-in-place or 
precast concrete, provide 22 gauge galvanized dovetail slots with 3/16 inch diameter 
galvanized triangular ties. 

 
 C. Mechanical Anchors 
  1. Anchor Bolts:  ASTM A36 or ASTM A307. 
  2, Bolts, Nuts, and Washers:  ASTM A325, or A490. 
 
2.03 MORTAR AND GROUT MATERIALS 
 A. Cement and Lime 
  1. Portland Cement:  ASTM C150, Type 1, nonstaining, without air entrainment and of natural 

color or white, to produce the required color of mortar or grout. 
  2. Masonry Cement:  ASTM C91, limit air entrainment to 12 percent. 
  3. Hydrated Lime:  ASTM C207, Type S. 
  4. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C150, 

Type I or III, and hydrated lime complying with ASTM C207. 
   a. For pigmented mortars, use colored portland cement lime mix of formulation required to 

produce color indicated, or if not indicated, as selected from manufacturer’s standard 
formulations.  Pigment shall not exceed 10% of portland cement by weight for mineral 
oxides nor 2% for carbon black. 

  5. Flyash:  ASTM C618-89a, Type C or F may be substituted for up to 20 percent of the total 
cementitious materials in the grout mix. 

 
 B. Aggregate 
  1. Mortar Aggregates:  ASTM C144, except for joints less than 1/4 inch, use aggregate graded 

with 100 percent passing the No. 16 sieve. 
  2. Grout Aggregate: 

  a. Fine Aggregates:  ASTM C404, clean, sharp, natural sand free from loam, clay, lumps, or 
other deleterious substances. 

   b. Coarse Aggregates:  ASTM C404, clean, uncoated, pea gravel containing no clay, mud, 
loam, or foreign matter.  Maximum aggregate size 3/4 inch. 

 
 C. Other Mortar and Grout Materials 
  1. Water:  Potable, clean, free of deleterious materials which would impair strength or bond. 
  2. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for 

use in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry 
mortars. 
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  3. Integral Water Repellent Admixture (Exterior):  An integral liquid polymeric admixture for 
mixing with mortar mix, which cross links and becomes permanently locked into mortar to 
provide resistance to water penetration. 

 
 D. Exterior CMU Mortar 
  1. Basis of Specification: Richcolor (color as selected by Architect), Type "N". 
  2. Equal products (in standard or custom color to match basis of design) by: Brixment or Holcim. 
 
2.04 MORTAR AND GROUT MIXES 
 A. General 
  1. Do not add admixtures including air-entraining agents, accelerators, retarders, water repellant 

agents, anti-freeze compounds, or other admixtures, unless otherwise indicated. 
   a. Do not use calcium chloride in mortar or grout. 
 B. Mixing of Mortar and Grout 
  1. Mortar: Thoroughly mix mortar ingredients in quantities needed for immediate use in 

accordance with ASTM C270.  Mortar proportions must be accurately measured prior to 
mixing.  Add cement to mix in full bag quantities.  Measure sand in box with volume of one 
cubic foot as often as necessary to maintain consistent proportions and at least once daily 
and every 4 hours of mixing. 

  2. Grout: Mix concrete in accordance with ASTM C94 (Transit Mixed). OR thoroughly mix 
ingredients in quantities needed for immediate use in accordance with ASTM C476 (Site 
Mixed) Fine or Course grout as required. 

 
 C. Mortar for Unit Masonry:  Comply with ASTM C270, Property Specification, for job mixed mortar, of 

types indicated below: 
  1. Mortar for Load Bearing Walls and Partitions:  ASTM C270, Type S using the Property 

Method. 
  2. Mortar for Non-load Bearing Walls and Partitions:  ASTM C270, Type N (Type S below 

grade) using the Property Method. 
  3. Mortar for Reinforced Masonry:  ASTM C270, Type S using the Property Method. 
  4. Pointing Mortar for Masonry:  ASTM C270, Type N, using the Property Method; with maximum 

2 percent ammonium stearate or calcium stearate per cement weight. 
 
 D. Grout mixes shall be plant mix or factory blended (dry mix with water added at the site).  Use at 

Bond Beams, Masonry Lintels and Reinforced Masonry Walls. 
  1. Grout for Unit Masonry:  Comply with ASTM C476. 
   a. Fine Grout:  3000 psi average compressive strength at 28 days for 6” and smaller hollow 

concrete masonry units and between 2 wythes of masonry where space is less than 2” in 
width. 

   b. Coarse Grout:  3000 psi ave. compressive strength at 28 days for 8” and larger hollow 
concrete masonry units and between 2 wythes of masonry where space is 2” in width or 
wider. 

  2. Grout Proportions (by volume):  Comply with Table 1, ASTM C476. 
   a. Fine Grout:  1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 2-1/4 to 3 

parts fine aggregate. 
   b. Coarse Grout:  1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 2-1/4 

parts fine aggregate, 1 to 2 parts coarse aggregate. 
  3. Grout Slump: Properly proportioned grout shall have a slump of 8 to 10 inches. 
 
2.05 MASONRY ACCESSORIES 

   A. Embedded Flashing Materials 
    1. Provide concealed flashing built into masonry.  Provide sheet metal drip edge.  
    2. Provide one of the following types of flashing materials: 
    a. Copper-Fabric Laminate:  Not Used. 
    b. Rubber Asphalt Sheet Flashing:  Mfr’s standard composite flashing product consisting of 

32 mil thick pliable and highly adhesive rubberized asphalt compound bonded completely 
and integrally to 8 mil thick, high density, cross laminated polyethylene film to produce an 
overall thickness of 40 mils.  Provide termination mastic and accessories as recommended 
by membrane mfr. 
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    c. Elastomeric Thermoplastic Flashing:  Manufacturer’s standard composite flashing product 
consisting of a polyester reinforced ethylene interpolymer alloy 0.040 inch thick.  Not Used. 

    3. Sheet Metal Drip Edge:  Fabricated from 26 gauge stainless steel with hemmed edge. 
   a. Application: Where drip edge is required per recommendations of NCMA-TEK 19-4. 

Typical at all flashing-to-weep hole locations. 
 

   B. Neoprene Expansion Joint Filler: Provide expansion joints in exterior brick masonry conforming to 
ASTM D-1056, Type 2, Class A, Grade 1. 

 
 C. Plastic Weep Hole/Vent:  One piece, flexible extrusion manufactured from ultraviolet resistant 

polypropylene copolymer, designed to weep moisture in masonry cavity to exterior, sized to fill 
head joints with outside face held back 1/8 inch (3 mm) from exterior face of masonry, in color 
selected from manufacturer’s standard. 

 
 D. Miscellaneous Accessories: 
  1. Cavity Protection Material:  1 inch thick, reticulated, nonabsorbent mesh, made from 

polyethylene strands and shaped to maintain drainage at weep holes without being clogged 
by mortar droppings. 

  2. Caging Devices and Centering Clips:  In hollow concrete masonry cores or brick cavities to be 
reinforced with vertical reinforcing steel bars and filled with grout, provide 9 gauge galvanized 
steel caging devices. 

  3. Building Paper:  No.30 asphalt saturated felt. 
  4. Cleaning Solution:   

  a. Brick:  Sure Klean Vana Trol (Prosoco). 
  b. Split Face CMU:  Sure Klean Custom Masonry cleaner. (Prosoco). 
  c. Equivalent products by Diedrich or Fabrikem are acceptable.   
 5. Precast Concrete Lintels:  Minimum 4000 psi  strength at 28 days.  Reinforced as follows 

(unless indicated otherwise): 
  a. 4 x 8 and 6 x 8: (1) #5 bar top and bottom 
  b. 8 x 8: (2) #5 bars top and bottom 
 

 
PART 3 EXECUTION 
 
3.01 COURSING AND WORKMANSHIP 

  A. Construction Tolerances: 
   1. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the following: 

  2. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion 
and control joints, do not vary from plumb by more than 1/4 inch in 20 feet, nor 1/2 inch 
maximum. 

  3. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 
10 feet, nor 1/2 inch maximum. 

  4. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do not 
vary from level by more than 1/4 inch in 20 feet, nor 1/2 inch maximum. 

  5. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch, with a maximum thickness limited to 1/2 inch.  Do not vary from bed-joint thickness of 
adjacent courses by more than 1/8 inch. 

  6. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch. 

  7. Maximum variation from plumb:  1/4 inch per story, noncumulative. 
 

B. Concrete Masonry Units:  Lay in running bond.  Course one unit and one mortar joint to equal 8 
inches. The first course of interior masonry walls laid directly on the slab shall be 6” high. Form 
concave mortar joints.  Provide special shape angle block at all transitions to 45 degree angle 
walls.  Place all reinforcing steel and fill with grout or mortar where shown.  Tool or rake joints 
where directed by the Architect.  Care should be taken to lay block straight and true.  Blocks that 
have excessive mortar rubbed into their faces shall not be accepted.  Any masonry work that does 
not match the standard for the job shall be removed and replaced.  Install joint reinforcement as 
noted below. 
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 C. Cavities:  Keep cavities clean of mortar droppings and other materials during construction.  Strike 
joints facing cavities flush. 

 
 D. Lay out work so that no piece shorter than 4" will occur at any vertical angle or corner of joint.  

Where cutting is necessary, use motor-driven carborundum or diamond saw to produce clean-cut 
edges. 

 
3.02 ANCHORAGE AND REINFORCEMENT 
 A. Masonry Joint Reinforcement 
  1. General:  Provide continuous masonry joint reinforcement as indicated.  Install entire length of 

longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of 
walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches (150 mm). 

   a. Space reinforcement not more than 16 inches (406 mm) o.c. 
  2. Provide continuity at corners and wall intersections by using prefabricated “L” and “T” 

sections.  Cut and bend reinforcing units as directed by manufacturer for continuity at returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions. 

  3. Location of Joint Reinforcement: 
   a. Place in first and second bed joints immediately above and below wall openings. 
   b. Joint reinforcement at openings should extend not less than 24 inches, or to the end of 

the panel, whichever is the smallest. 
   c. Place in 2 or 3 courses immediately below the top of the wall. 
   d. Joint reinforcement need not be located closer to a bond beam than 24 inches. 
   e. Joint reinforcement shall be interrupted at control joints and at expansion joints. 
   f. Joint reinforcement is not required between openings where the relationship of distance 

between openings (L) and openings height (H) is not more than shown in National 
Concrete Masonry Association TEK 10-2B, Table 2. 

  3. Reinforce joint corners with hardware cloth at control joint locations and where indicated. 
 
3.03 CONTROL JOINTS 

A. Control Joints in CMU Walls 
 1. Size: In accordance with Section 07920 for sealant performance. 
 2. Spacing/Location: Provide vertical control joints in all concrete masonry walls where directed 

by Architect and generally as follows: 
   a. Provide joints as needed so that no wall has a longer unbroken length than 24 feet. 
   b. Provide joints at all wall intersections where one wall dies into another cross wall. 
   c. Provide joints starting at one end of lintels over all door and window openings and 

extending to top of wall.  Install control joint at both sides of openings of 9’-4” and wider. 
   d. Before commencing this work, this contractor shall schedule a meeting with the Architect 

to review control joint layout.  At this meeting, a job set of prints will be marked with 
control joint locations from which this contractor shall lay out his work. 

  3. Provide building paper bond break below lintel bearing adjacent to control joints. 
 4. Bond beams (grout and masonry) shall be continuous across control joints. 
 
B. Control Joints in Masonry Veneer:  Build all inside corners of masonry veneer as expansion joints 

with bond broken with a minimum 1/2” gap for foam rod and sealant. Run one wall of masonry past 
the intersecting wall leaving an open vertical joint for foam backer rod and caulking as specified in 
Section 7920.  Create vertical control joint at one end of every lintel min. and elsewhere as shown 
on the drawings. Completely remove all mortar droppings in control joints to be caulked prior to 
caulking. 

 
3.04 FLASHING, WEEP HOLES, AND VENTS 
 A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated.  Remove all dirt and 
loose debris, including rust scale on metal surfaces, from surfaces to receive self-adhering flexible 
flashing.  Remove any objects protruding from the surface to receive the flashing membrane which 
might puncture the membrane.  If there are horizontal gaps in excess of 1/2 inch, provide light-
gauge, noncorroding sheet metal bridging to provide positive support for the flashing membrane. 
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 B. Install flashing as follows: 
  1. At multi-wythe masonry walls, including cavity walls, extend flashing from exterior face of 

outer wythe of masonry, through outer wythe, turned up a minimum of 8 inches on face of 
masonry back-up. 

  2. At stud-framed masonry-veneer walls, extend flashing from exterior face of veneer, through 
veneer, up face of sheathing at least 8 inches, and behind weather barrier. 

  3. At lintels and shelf angles, extend flashing a minimum of 4 inches into masonry at each end.  
At heads and sills, extend flashing 4 inches at ends and turn flashing up not less than 2 
inches to form a pan. 

  4. Install metal flashing termination beneath flashing at exterior face of wall.  Stop flashing 1/2 
inch back from outside face of wall and adhere flashing to top of metal flashing termination. 

  5. Depending on location, cut flashing off flush with face of wall after masonry wall construction 
is completed. 

 6. Apply self-adhering flashing primer to all surfaces to receive self-adhering wall flashing 
membrane.  Apply and let dry in accordance with manufacturer recommendations. 

 7. Pre-cut pieces of self-adhering wall flashing membrane to lengths suitable for handling and 
installation.  Remove silicone-coated release paper.  Position the piece of Flashing membrane 
carefully before allowing it to touch the surface onto which it is to be placed.  When 
membrane is properly positioned, install it against the receiving surface.  Press entire piece of 
flashing firmly into place by hand or with a hand roller. 

 8. Overlap adjacent pieces of flashing 1" to 2" and roll all overlaps with a steel hand roller. 
  9. Apply a bead of mastic/sealant along top edge of Flashing membrane and along seams and 

cuts. 
 
 C. Install weep holes in the head joints in exterior wythes of the first course of masonry immediately 

above embedded flashing and as follows: 
  1. Space weep holes 24 inches o.c. 
 
  2. Place cavity drainage material immediately above flashing in cavities. 
 
 D. Install metal receivers at roof-to-brick locations supplied by Roofing Contractor. 
 
3.05 BUILT-IN WORK 

A. As Work progresses, build in metal door and glazed frames, fabricated metal frames, anchor bolts, 
plates, flashing,  and other items to be built in the Work furnished by other Sections. 

 
B. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid with 

grout.   
 
3.06 CUTTING AND FITTING 

A. Cut and fit for chases, pipes, conduit, sleeves, grounds.  Coordinate with other sections of work to 
provide correct size, shape, and location. 

 
B. Cut around all electric boxes, etc., in such manner that cover plates will cover all edges.  Replace 

any masonry which is over cut so that plates will not cover all edges.  Any openings cut too large 
shall be removed and replaced.  Electric boxes which are placed crooked or projected from wall will 
not be acceptable.  Mason shall cut block and re-mortar electric boxes as required to achieve level, 
flush plates. 

 
C. Leave 1/4” clear space around all window and door frames, louvers, and thru-wall unit enclosures 

for caulking.  Fill this space with temporary filler to prevent mortar form coming in contact with 
frames or enclosure walls. 

 
D. Masonry Wall Penetrations: Masonry Contractor to leave 1/4” clear space around all penetrations 

including ductwork, HVAC piping, plumbing water lines and vents, electrical conduit and raceways, 
wall sleeves, roof drains or any other penetrations.  Fire caulking to seal 1/4” space (where 
required) will be by other trades.  Any holes knocked into walls after masonry has been completed 
will be that contractor’s responsibility to seal tight. 
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3.07 POINTING AND CLEANING 
A. On completion, point up all exposed masonry.  Fill all holes and joints; remove loose mortar; cut out 

defective joints and repoint where necessary.  Masonry surfaces to be exposed shall be thoroughly 
cleaned.  Leave surfaces free from mortar and other stains at completion of work. 

 
 B. Clean all new brick and split face CMU with chemical cleaner.  Leave surfaces free from mortar 

and other stains. Apply per manufacturer’s recommendations and instructions to exterior face of 
masonry.  Apply correct product to different surfaces (i.e. brick vs. split face block).  Protect 
adjacent surfaces (masonry and otherwise) from damage from contact with cleaner. 

  
C. Mortar joints in all exposed concrete masonry wall areas shall be rubbed with a hand stone to 

remove all fins and projecting edges.  Point all holes after first coat of paint where walls are 
scheduled to be painted. 

 
D. After primer coat of paint has been applied to block re-check masonry, rub, point-up and repair 

defects as required.  All walls to be approved by Architect or Owner’s Representative before final 
painting. 

 
E. Remove excess material and masonry waste from site. 

 
 

END OF SECTION 
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SECTION 06 1000 
 

CARPENTRY 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. This Section includes providing the following: Fiber cement panel siding, fiber cement soffit 
material, fiber cement trim boards, miscellaneous wood framing, wood framing, wall sheathing, 
plywood, incidental carpentry required for support or attachment of other construction, pressure 
preservative treated and fire retardant treated wood including: 

 1. Wood framing, sheathing, sill plates, housewrap. 
2. Wood blocking including the following locations: 

   a. At roof openings and wood framed roof curbs 
   b. Gutter boards, rake boards and misc. blocking at roof 
   c. Wood furring 
   d. Wood threshold thermal breaks 
   e. Miscellaneous wood blocking and trim 

3. Misc. carpentry, wood blocking and related components and attachments indicated and 
required for the work whether or not specifically referred to herein. 

  4. Temporary barricades, shoring etc. as required for the work. 
 

B. This Section includes installation of the following: 
  1. Door Hardware (supplied in Section 08 7100). 
  2. Hollow metal doors and frames (supplied in Section 08 1113) 
 

C. Related Documents: The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 

   
1.02 QUALITY ASSURANCE 
 A. Perform Work in accordance with the following agencies: 
  1. Lumber Grading Agency:  Certified by ALSC. 
  2. Plywood Grading Agency:  Certified by APA. 
 
1.03 SUBMITTALS 
 A. Submittal shall specifically include: 

1. Certified test reports and/or product data showing compliance with specified performance 
characteristics. 

  2. Product Data for manufactured products. 
  3. Color Samples for Exterior Fiber Cement Board. 
   
PART 2  PRODUCTS 
 
2.01 WOOD PRODUCTS, GENERAL 
 A. Lumber: 
  1. Maximum moisture content: 19 percent 
  2. Factory mark each piece of lumber with grade stamp. 
 
 B. Framing: Spruce-Pine-Fir (S-P-F) or Southern Yellow Pine, stud grade (2 x 8 and wider - #2 grade 

or better), stamped S-Dry, kiln dried.  All Dimension lumber (including column, beam, joist and 
rafter framing) shall have minimum 1200 psi fiber stress in bending unless indicated otherwise on 
structural drawings. 

 
C. Roof Sheathing: 1/2" O.S.B., Exposure 1, with clips, DOC PS 2. 
 
D. Exterior Wall Sheathing:  7/16” OSB exterior sheathing, DOC PS 2. 
  

 E. Air Infiltration Barrier: “DuPont” Tyvek HomeWrap with “Dupont” Tyvek Tape over all seams, or 
approved equal. 
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 F. Wood Sill Plates: All wood and wood plates in contact with masonry or concrete shall be 
pressure-treated. 

 
 G. Boards: 
  1. Maximum moisture content: 19 percent 
 
 H. Plywood: Either DOC PS 1 or DOC PS 2, unless otherwise indicated. 
 
 I. Accessories 
  1. Fasteners: 
   a. Exterior or in wall cavity: Hot-dip galvanized or stainless steel. 
   b. Treated wood locations: Hot-dip galvanized or stainless steel. 
   c. High Humidity Areas: Hot-dip galvanized or stainless steel. 
   d. Other Areas: Plain steel. 
 
  2. Die Stamped Connectors: galvanized steel as shown. 
  3. Joist Hangers:  Galvanized steel, sized to suit framing conditions. 

4. Anchors:  Hollow block epoxy anchors for anchorage to hollow masonry.  Expansion (wedge) 
bolt type for anchorage to solid masonry or concrete. Bolt or ballistic fastener for anchorages 
to steel. 

 
2.02 WOOD PRESERVATIVE TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA C2 (lumber) and AWPA C9 (plywood), 
except that lumber that is not in contact with the ground and is continuously protected from liquid 
water may be treated according to AWPA C31 with inorganic boron (SBX). 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and not containing 

chromium and arsenic compounds. 
2. Application: Any wood blocking below grade or in contact with masonry, or other locations 

specifically indicated shall be pressure treated wood. 
 
2.03 FIRE RETARDANT TREATED MATERIALS  

A. Provide materials that comply with performance requirements in AWPA C20 (lumber) and AWPA 
C27 (plywood). 
1. Use treatment for which chemical manufacturer publishes physical properties of treated wood 

after exposure to elevated temperatures, when tested by a qualified independent testing 
agency according to ASTM D5664, for lumber and ASTM D5516, for plywood. 

  2. Use treatment that does not promote corrosion in metal fasteners. 
  3. Use exterior type for exterior locations and where indicated. 
  4. Use Interior Type A, High Temperature (HT) for roof sheathing and where indicated. 
  5. Use Interior Type A, unless otherwise indicated. 

6. Each piece shall bear the UL label or imprint certifying a Class A/Class I flamespread rating, 
product type, and kiln dried after treatment (KDAT).  Each piece shall carry a National 
Evaluation Services report number. 

7. The fire retardant chemical shall provide protection against termites and fungal decay and 
must be registered for use as a wood preservative by the U.S. Environmental Protection 
Agency.  

8. The fire retardant chemicals used to treat the wood must be free of halogens, sulfates and 
ammonium phosphate. 

9. All lumber must be kiln dried to a maximum moisture content of 19 percent after treatment.  
All plywood must be kiln dried to a maximum moisture content of 15 percent after treatment. 

  10. A corrosion resistant fastener, such as hot-dipped galvanized nails, or better shall be used. 
11. Application: All wood framing and blocking not otherwise indicated shall be fire retardant 

treated. 
 
2.05 PLYWOOD BACKING PANELS 

A. Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant 
treated, in thickness indicated or, if not indicated, not less than 3/4 inch nominal thickness. 
Painted gray by Contractor providing these panels.  
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PART 3  EXECUTION 
 
3.01 FRAMING 

A. Install blocking as required with appropriate fasteners. 
 
 1. Where shown on drawings. 
 2. Where required for attachment of specialties or other construction. 

 
 B. Erect barricades and temporary enclosures as required.  See Division 00 & 01. 
 
3.02 MISC. INSTALLATION 

A. Install door hardware supplied by Section 08 7100 in accordance with manufacturer's 
instructions. 

 
 
 

END OF SECTION 
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SECTION 06 1100 
 

WOOD FRAMED STRUCTURES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. This Section includes engineering, fabrication and site-assembly of wood-framed structure, 
consisting of integrated sets of mutually dependent components. 
1. Pre-engineered wood framed structural system. 
2. Pre-engineered plate connected wood trusses. 
3. Metal wall and roof panels. 
4. Gutter and downspouts. 
5. Miscellaneous carpentry, wood blocking and related components and attachments indicated 

and required for the work whether or not specifically referred to herein. 
  

B. Related Work in Other Sections: 
1. Section 03 3000, Cast-In-Place Concrete 
2. Section 06 1000, Carpentry 
3. Section 06 1113, Hollow Metal Doors 
4. Section 08 3613, Sectional Doors 

 
C. Related Documents: The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
   
1.02 QUALITY ASSURANCE 
 A. Perform Work in accordance with the following agencies: 
  1. Lumber Grading Agency:  Certified by ALSC. 
  2. Plywood Grading Agency:  Certified by APA. 
  3. National Frame Builders Association, Post-Frame Buildings Standard Specifications.  
 
1.03 SUBMITTALS 
 A. Submittal shall specifically include: 

1. Certified test reports and/or product data showing compliance with specified performance 
characteristics. 

  2. Product Data for all system components. 
3. Color samples for exposed components from manufacturer's full range for selection by 

Architect. 
 

B. Shop Drawings / Permit Drawings: The contractor shall provide stamped engineered drawings for 
roof trusses if required by the building department.  

 
C.  Warranty: 

1. Pressure treated wood posts and lumber shall have 40-year minimum warranty against decay 
and insect damage when in contact with soil. 

2. Metal wall, roof and soffit panels shall have 30-year minimum warranty against painted coating 
failure. 

 
PART 2  PRODUCTS 
 
2.01 GENERAL DESCRIPTION 
 A. Pre-engineered, wood-framed, metal clad, sloped-roof, free-standing storage building. 

1. Building Size: As indicated on Drawings 
2. Doors: Garage doors and swinging man doors as indicated on Drawings. 
3. Attachments, materials/details: Per manufacturer’s engineered drawings. 

 
B. Provide a complete, integrated set of system manufacturer's standard mutually dependent 

components and assemblies that form a system capable of withstanding structural and other loads, 
thermally induced movement, and exposure to weather without failure or infiltration of water into 
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building interior.  Include primary and secondary framing, roof panels, wall panels, and accessories 
complying with requirements indicated. Refer to Drawings for sizes, configurations, and locations. 

 
C. Structural Performance:  Provide systems capable of withstanding the effects of gravity loads and 

the following loads and stresses within limits and under conditions indicated: 
 1. Design Loads (Dead, Live, Roof, Snow, Wind, Seismic, etc.): Per Ohio Building Code. 

2. Thermal Movement: Provide systems that allow for thermal movements resulting from the 
maximum change (range) in ambient and surface temperatures by preventing buckling, 
opening of joints, overstressing of components, failure of joint sealants, failure of connections, 
and other detrimental effects.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. Assume structures to be un-
conditioned. 

 
2.02 WOOD MATERIALS 
 A. Foundation Posts: 

1. Posts may be solid sawn, mechanically laminated, glue laminated or wood composite. 
2. Posts shall be pressure treated for contact with ground. 
3. Minimum size: 6” x 6” 

  
B. Framing Lumber (eaves, headers, roof purlins, wall girts, blocking): 

1. Maximum moisture content: 19 percent. 
2. Factory mark each piece of lumber with grade stamp. 
3. Minimum size: 2”x 4” or as shown on the construction drawings. 
4. All lumber shall be standard grade or better, and shall be free of warping, twisting and 

splitting. 
 

C. Skirt Boards: 
1. Pressure treated for contact with ground. 
2. Minimum size: 2”x 8” 

 
 D. Boards: 
  1. Maximum moisture content: 19 percent 
 
 E. Plywood: 

1. Either DOC PS 1 or DOC PS 2, unless otherwise indicated. 
 
 F. Oriented Strand Board: DOC PS 2. 
 
 G. Plate Connected Wood Trusses: 

1. All lumber used in the design of wood trusses must be cured and graded in accordance with 
the current grading rules. Design stresses allowed are those listed in the current editions of 
respective lumber association’s grading rules.  

2. The design of wood members must be in accordance with the formulas published in the 
current edition of the National Design Specification for Wood Construction.  

3. Metal connector plates and joint design must conform to specifications as set forth in the 
current edition of the recommended design practice of the Truss Plate Institute, Inc. Entitled 
Design Specification for Metal Plate Connected Wood Trusses (TPI-95).  

4. Truss members and joints must be designed in accordance with TPI-95. All truss designs 
must be accompanied by complete and accurate shop drawings bearing the seal of a 
Professional or Structural Engineer, registered in the project State, and contains the following 
information:  
a. Slope of depth, span and spacing of the truss. 
b. Location of all joints. 
c. Bearing width. 
d. Design loading to include (as applicable): top chord live load, top chord dead load, 

bottom chord live load, bottom chord deal load and concentrated loads and their points of 
application. 

e. Adjustments to lumber and plate design vales to include modification for (as applicable): 
moisture service conditions, temperature, preservative treatment, fire retardant treated 
wood, duration of load, flexure and shear.  
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f. Each reaction force. 
g. Each axial force. 
h. Lateral bracing requirements: Top chord brace (roof purlins) spacing, bottom chord brace 

spacing, web bracing, as applicable.  
i. Plate type, thickness or gauge, size; basic plate design value (specifying gross or Net 

value); and the dimensioned location of each plate except where symmetrically located 
relative to the joint interface. 

j. Lumber size, species, and grade for each member.  
5. Design calculations for bending moments shall be available from the designer.  

 
 H. Accessories: 
  1. Fasteners: Hot-dip galvanized or stainless steel.  
  2. Die Stamped Connectors: galvanized steel as shown or as required by manufacturer. 
  3. Joist Hangers:  Galvanized steel, sized to suit framing conditions. 

4. Anchors:  Hollow block epoxy anchors for anchorage to hollow masonry.  Expansion (wedge) 
bolt type for anchorage to solid masonry or concrete. Bolt or ballistic fastener for anchorages 
to steel. 

 
2.03 METAL SIDING AND ROOFING PANELS 

A. Prefinished Imperial Rib metal wall and roofing panels as manufactured by American Building 
Components or equal.  All panels will be one piece unless lengths greater than 40 feet are 
required or the panels must be shortened to accommodate certain building features. 
1. Gauge: 29 gauge steel with galvalume plus coating 
2. Panel Coverage Width: 36" wide panels 
3. Rib Height - 3/4" high at 9” o/c 

 4. Texture:  Smooth 
5. Panel Attachment:  Exposed Fastening System 
6. Painted Finish: Siliconized Polyester in color as selected by Architect.  Multiple colors will be 

required. 
 

B. Steel Panel Attachment: The steel panels shall be fastened to building framing by plated steel 
sharp point screws with zinc/aluminum/cast nonferrous alloy hex washer heads pre-assembled 
with aluminum bond seal washers and are compatible with steel panel.  

 
C. Closure Strips: 1” wide closed-cell linked expanded polyurethane, to match panel corrugation.  

 
D. Steel Trim:  Provide trim pieces as detailed on manufacturer’s installation manual and as required 

for complete, weather tight, functional installation. Trim shall be 0.0158-inch min. thickness steel 
on gables, ridge, corners, base, windows, and doors with same paint finish as roofing and siding 
panels. 

 
E. Aluminum Trim: Fabricate from same material as soffit to shape, dimensions, and profile required 

to accommodate soffit panel and project conditions. Provide with channels to receive panels, 
flanges for concealed weather tight attachment, and slotted attachment holes. Color shall match 
or coordinate with soffit color. In order to eliminate or minimize visible joints, form in longest 
possible lengths with 10 feet being minimum.  
1. J-channel: 1⁄2 inch wide channel to receive soffit panels with 1⁄2 inch attachment flange.  
2. Reverse Frieze Molding: F-shaped piece with 1⁄2 inch wide channel to receive aluminum 

soffit panels. 
3. Soffit T-Bar: Double channel to receive two soffit panels with exposed face  

 
PART 3  EXECUTION 
 
3.01 FRAMING 

A. Erect wood framed building system according to manufacturer's written erection instructions and 
erection drawings. 

 
B. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

framing secure, plumb, and in alignment against temporary construction loads and loads equal in 
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intensity to design loads.  Remove temporary supports when permanent structural framing, 
connections, and bracing are in place, unless otherwise indicated. 

 
C. Do not field cut, drill, or alter structural members without written approval from building 

manufacturer's professional engineer. 
 

D. Primary Framing:  Align and adjust structural framing before permanently fastening.  Perform 
necessary adjustments to compensate for discrepancies in elevations and alignment.  Level and 
plumb individual members of structure. 

 
E. Secondary Framing:  Erect framing true to line, level, plumb, rigid, and secure.  Fasten secondary 

framing to primary framing with field connections using high-strength bolts. 
1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 
2. Locate and space wall girts to suit openings such as doors and windows. 
3. Provide supplemental framing at entire perimeter of openings, including doors, windows, 

louvers, ventilators, and other penetrations of roof and walls. 
 

F. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings. 
 

G. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to 
carry loads and vibrations imposed, including equipment furnished under mechanical and 
electrical work.  Securely attach to structural framing. 

 
3.02 WOOD TRUSS 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 truss accessories according to 
manufacturer's fastening schedules and written instructions. 
 

F. Securely connect each truss ply required for forming built-up girder trusses. 
 
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. 
 

H. Install wood trusses within installation tolerances in TPI 1. 
 

I. Do not cut or remove truss members. 
 

J. Replace wood trusses that are damaged or do not meet requirements. 
 
3.03 METAL WALL PANEL INSTALLATION  

A. General:  Anchor wall metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 
1. Field cut metal panels as required for doors, windows, and other openings.  Cut openings as 

small as possible, neatly to size required, and without damage to adjacent metal panel 
finishes.  Field cutting of metal panels by torch is not permitted unless approved in writing by 
manufacturer. 

2. Install metal wall panels perpendicular to structural supports, unless otherwise indicated. 
3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements.  Fasten with self-tapping screws. 
4. Locate metal panel splices over, but not attached to, structural supports with end laps in 

alignment.  Stagger panel splices and end laps to avoid a four-panel lap splice condition. 
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5. Lap metal flashing over metal panels to allow moisture to run over and off the material. 
6. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls. 

 
B. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 

weatherproof performance of metal panel assemblies.  Provide types of gaskets, fillers, and 
sealants indicated or, if not indicated, types recommended by metal panel manufacturer. 

 
3.04 METAL ROOF PANEL INSTALLATION 

A. General:  Provide metal roof panels of full length from eave to ridge, unless otherwise indicated or 
restricted by shipping limitations.  Install ridge caps and hip caps as metal roof panel work 
proceeds. 

 
B. Fasten metal roof panels to supports with exposed fasteners at each joint, at location, spacing, 

and with fasteners recommended by manufacturer. 
1. Rigidly fasten eave end of metal roof panels and allow ridge end free movement due to 

thermal expansion and contraction.  Pre-drill panels for fasteners. 
2. Provide metal closures at peaks, rake edges, rake walls and each side of ridge caps and hip 

caps. 
 

C. Metal Fascia Panels:  Align bottom of metal panels and fasten with blind rivets, bolts, or self-
tapping screws.  Flash and seal metal panels with weather closures where fasciae meet soffits, 
along lower panel edges, and at perimeter of all openings. 

 
3.05 DOOR AND FRAME INSTALLATION 

A. Seal perimeter of each door frame with elastomeric sealant used for metal wall panels. 
 
B. Doors and Frames:  Installation of doors and frames shall be by General Contractor. 

 
3.06 WINDOW INSTALLATION (Not Used) 

A. Seal perimeter of each window frame with elastomeric sealant used for metal wall panels.  Set sill 
members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

 
B. Install windows and components to drain condensation, water penetrating joints, and moisture 

migrating within windows to the exterior.  Installation by General Contractor. 
 
3.07 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 
1. Install components required for a complete metal roof panel assembly including trim, copings, 

ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items. 

2. Install components for a complete metal wall panel assembly including trim, copings, corners, 
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

 
B. Gutters:  Join sections with riveted and soldered or lapped and sealed joints.  Attach gutters to 

eave with gutter hangers spaced not more than 3 feet o/c using manufacturer's standard 
fasteners.  Provide end closures and seal watertight with sealant.  Provide for thermal expansion. 

 
C. Downspouts:  Join sections with 1-1/2-inch telescoping joints.  Provide fasteners designed to hold 

downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at 
approximately 60 inches o/c. in between. 
1. Tie downspouts to underground drainage system indicated. 

 
D. Continuous Roof Ventilators:  Set ventilators complete with necessary hardware, anchors, 

dampers, weather guards, rain caps, and equipment supports.  Join sections with splice plates 
and end-cap skirt assemblies where required to achieve indicated length.  Install preformed filler 
strips at base to seal ventilator to metal roof panels. 
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E. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal to 

panel as recommended by manufacturer. 
 
3.09 CLEANING AND PROTECTION 

A. Touchup Painting:  After completion, promptly clean, prepare, and touch-up areas of painted 
metal panels with manufacturer supplied paint. 

 
END OF SECTION 
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SECTION 06 1753 
 

SHOP FABRICATED WOOD TRUSSES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. Shop fabricated wood trusses and associated bracing and accessories required for a complete 
wood truss roof system including: 

  1. Pre-engineered Wood Roof Trusses 
  2. Wood Truss Bracing, both temporary and permanent and the engineering thereof 
  3. Metal Accessories for Wood Trusses 
  4. Misc. Wood Framing and Blocking required as part of the Wood Truss assembly 

5. Misc. Wood Truss and Wood Framing Work and related components and attachments 
indicated and required for the work whether or not specifically referred to herein. 

 
B. Related Documents: The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
 
 C. Related Work in Other Sections: 
  1. Section 06 1000, Rough Carpentry 
 
1.02 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 (Delegated Design):  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-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction. 

 
C. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice 

in Ohio (the Truss Engineer) and who is experienced in providing engineering services of the kind 
indicated. 

 
 D. Comply with applicable requirements and recommendations of the following publications: 
  1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction." 

2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate 
Connected Wood Trusses." 

3. TPI HIB, "Commentary and Recommendations for Handling, Installing & Bracing Metal Plate 
Connected Wood Trusses." 

 
E. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's "National 

Design Specifications for Wood Construction" and its "Supplement." 
 
1.03 PERFORMANCE REQUIREMENTS 

A. 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. 

  1. Design Loads: Design per the greater of the following: 
   a. As indicated on the Drawings: 
   b. As required by Ohio Building Code. 
   c. 25 PSF Snow Load plus Dead Load and Mechanical Load  
  2. Maximum Deflection under Design Loads (Roof Trusses): Vertical deflection of L/240 
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3. Mechanical Loads: Design Trusses to support the ceiling-attached mechanical items 
indicated. Include allowance for reasonable additional mechanical loads to be added in the 
future. 

4. Drifting Loads: Where drifting and/or sliding loads occur on the roof, trusses shall be 
designed to accommodate such loads. 

5. Wind Loads: Where vertical surfaces occur in the roof system (gable ends or other vertical 
roof transitions), truss system and bracing shall be designed to accommodate such loads. 

 
 B. Structural Design:  

1. Truss manufacturer shall provide shop drawings (including tabulation of stress analysis) to 
the Architect (prior to fabrication) bearing the stamp of an Ohio Licensed Professional 
Engineer (The Truss Engineer). The Truss Engineer's seal and signature shall appear on 
each truss type drawing, on the Truss Lay-out Plan, and on all required Field Repairs. 
Trusses shall be designed in accordance with applicable building codes. Truss manufacturer 
shall generate an accurate Lay-out Plan showing exact placement and spacing of all trusses. 
A reproduction of the Framing Plan (from the Construction Documents) is not acceptable. 

2. The Framing Plan (on the Construction Documents) is a conceptual representation of the roof 
assembly. The plan is diagrammatic and does not show every member of construction. 
Contractor is responsible for supplying all ledgers, blocking, etc. necessary for a complete 
assembly. Contractor shall field modify truss tails and/or shim bearing plates as required. 

3. All wood trusses to be pre-engineered mono-planer trusses spaced at 24" o/c maximum and 
shall have intermediate web members as required by the manufacturer. Trusses shall be 
multi-ply as required by the Truss Engineer. 

4. Sheathing Attachment: Wood Truss System shall be designed to accept the Sheathing 
Specified. The design, specification, and detailing of the sheathing to the Wood Trusses is 
the responsibility of the Truss Engineer and should be shown on the Layout Plans. If Truss 
Engineer required blocking, runners, etc. for the attachment of sheathing, such framing shall 
be shown on the Layout Plans and shall be part of the Base Bid Work. 

 
 C. Bracing: 

1. Temporary Bracing: As required/recommended by TPI, as recommended by Truss 
Manufacturer, and as required for safe installation. 

2. Individual Truss Member Bracing: As designed by Truss Engineer and shown on the Truss 
Type Drawings and/or Framing Plan. 

3. Permanent Top Chord Bracing: Plywood sheathing is provided as part of the roofing system. 
This plywood may be assumed to provide required top chord bracing. 

4. Other Permanent bracing (2x4's lapped 2 trusses min.) as follows: 
a. "X" type bracing (on truss webs) at 15' o/c measured parallel to the trusses and 24' o/c 

measured perpendicular to the trusses. 
b. Diagonal bracing (on top of bottom chords) at at gable ends; on the inside of all girder 

trusses; and at intermediate spacing not to exceed 30' unbraced. 
c. Lateral bracing (on top of bottom chords) continuous perpendicular to all trusses and 

spaced not to exceed 15' measured parallel to trusses. 
d. Bottom chords should not be assumed to be braced by gypsum board attached to the 

bottom side. 
e. Bracing indicated on the Construction Documents should be assumed to be 

diagrammatic and incomplete and not intended to limit the required bracing described 
herein or required by the Truss Engineer. Refer also to TPI literature for the proper 
installation of bracing. 

 
1.04 SUBMITTALS 
 A. Shop Drawing Submittal shall specifically include: 
  1. Truss Layout/Bracing Plans: 
   a. Prepared by or under the supervision of the Truss Engineer and bearing his seal. 
   b. Showing all trusses with exact placement locations and unique truss numbering. 
   c. Showing all connectors and fasteners. 
   d. Showing all temporary and permanent bracing 
   e. Showing design parameters and assumptions. 
   f. Absent of any disclaimers excluding engineering responsibility of any of the above items. 
   g. Showing representative truss profiles/roof sections confirming geometry. 
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   h. Showing roof slopes and roof transition locations 
Note: The Framing Plan shown on the Construction Documents should be understood to 
be preliminary and intended to convey the design intent of the roof system. The exact 
layout, number of trusses, number of truss plies, girder truss placement, etc. is the 
responsibility of the Truss Engineer. 
  

  2. Individual Truss Type Drawings 
   a. Prepared by or under the supervision of the Truss Engineer and bearing his seal. 
   b. Showing the designed members and connectors of each truss. 
   c. Showing the design assumptions of each truss. 
   d. Showing the profile, pitch, size, and number of plies of each truss 
   e. Showing required truss member bracing. 
   f. Showing any required splice/connection details. 

Note: Any Truss Profiles or individual Truss Members shown on the Construction 
Documents should be understood to be preliminary and intended to convey the design 
intent and geometry of the roof system. The exact web configuration, chord/web sizes, 
etc. is the responsibility of the Truss Engineer. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations of TPI HIB, "Commentary and 
Recommendations for Handling, Installing & Bracing Metal Plate Connected Wood Trusses." 

  1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending. 
  2. Protect trusses from weather by covering with waterproof sheeting, securely anchored. 
  3. Provide for air circulation around stacks and under coverings. 
 

B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.  Discard and 
replace trusses that are damaged or defective. 

  1. Factory mark each piece of lumber with grade stamp of grading agency. 
  2. Provide dry lumber with 19 percent maximum moisture content. 
 
PART 2  PRODUCTS 
 
2.01 DIMENSION LUMBER 

A. 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. 

 
B. Grade and Species:  For truss chord and web members, provide dimension lumber of any 

species, graded visually or mechanically, and capable of supporting required loads without 
exceeding allowable design values according to AF&PA's "National Design Specifications for 
Wood Construction" and its "Supplement." 

 
C. Temporary and Permanent Bracing:  Provide wood bracing that complies with requirements for 

miscellaneous lumber in Division 06 Section Carpentry. 
 
2.02 METAL CONNECTOR PLATES 
 A. General:  Fabricate connector plates to comply with TPI 1. 
 

B. 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 thick. 

 
2.03 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in 
this Article for material and manufacture. 
1. 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. 
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 B. Nails, Brads, and Staples:  ASTM F 1667. 
 
 C. Power-Driven Fasteners:  NES NER-272. 
 
 D. Wood Screws:  ASME B18.6.1. 
 
 E. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 
 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

 
G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability 

to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry 
assemblies and equal to 4 times the load imposed when installed in concrete as determined by 
testing per ASTM E 488 conducted by a qualified independent testing and inspecting agency. 

  1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5. 
2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, 

Alloy Group 1 or 2. 
 
2.04 METAL TRUSS ACCESSORIES 

A. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated and required.  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. 

 
B. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 

G60 (Z180) coating designation. 
  1. Use for interior locations where stainless steel is not indicated. 
 

C. Truss Tie-Downs:  Metal tie-down anchors for fastening roof trusses to wall below designed for 
attachment to single top plate. Tie fastens to one side of truss and top plate below. 
1. Typical Eave Locations: Basis of Design: MiTek/USP RT3A, all holes filled with 

recommended nails. 
  2. Gable Ends: Basis of Design: Simpson HGA10. 
 

D. Truss Hangers, Clips, etc.: As designed by Truss Engineer and as required for complete 
assembly. Configurations appropriate to the geometry and materials. Capacity as required for 
loads. Fasteners as required to achieve design loads. 

 
2.05 FABRICATION 
 A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints. 
 

B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details 
required to withstand design loads for types of joint designs indicated. 

 
C. 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. 
 

D. 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 
 
3.01 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. 
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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. Install trusses plumb, square, and true to line and securely fasten to supporting construction. 
 
F. Space trusses 24” (Band Storage Building) or 48” (Athletic Pole Barn) inches o/c. unless 

otherwise indicated; adjust and align trusses in location before permanently fastening. 
 
G. Anchor trusses securely at bearing points; use metal truss tie-downs as applicable.  Install 

fasteners through each fastener hole in truss accessories according to manufacturer's fastening 
schedules and written instructions. 

 
H. Securely connect each truss ply required for forming built-up girder trusses. Anchor trusses to 

girder trusses as indicated. 
 
I. Install and fasten temporary and permanent bracing during truss erection and before construction 

loads are applied.  Anchor ends of permanent bracing where terminating at walls or beams. 
 
J. Install wood trusses within installation tolerances in TPI 1. 
 
K. Do not cut or remove truss members. 
 
L. Replace wood trusses that are damaged or do not meet requirements. Do not alter trusses in 

field. 
 
 

END OF SECTION 
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SECTION 07 3100 
 

SHINGLES 
 
PART 1   GENERAL 
 
1.01 SUMMARY 
 A. This Section Includes: 
  1. Fiberglass reinforced shingles. 
  2. Roof Flashing associated with sloped roofing 
   a. Membrane Flashing 
  3. Accessories to sloped roofing 
   a. Vapor Retarder 
   b. Felt Underlayment 
   c. Ventilation Components 
   d. Miscellaneous Accessories 

4. All labor, material, tools and equipment required for a complete watertight roofing system 
including all related materials not specified under another section but required for the work 
whether or not specifically referred to herein. 

 
 B. Related work in other Sections: 
  1. Section 07 6200, Gutters, Downspouts, Fascia and Rake Trim      
  2. Section 06 1000, Gutter and Rake Boards, Roof Blocking    
  

C. Related Documents:  The provisions of the General Conditions, Supplementary General 
Conditions, and the Sections included under Division 1, General Requirements, are included as a 
part of this Section as though bound herein. 

 
1.02 QUALITY ASSURANCE 
 A. Shingle Quality Assurance 

1. Shingles shall conform to ASTM D3462 Standard Specification for Asphalt Shingles made 
from Glass Felt and Surfaced with Mineral Granules. 

2. Shingles must conform to the referenced ASTM standards. 
3. All products used must be approved by shingle manufacturer prior to use. 
4. Perform Work in accordance with NRCA Steep Roofing Manual and manufacturer’s 

recommendations. 
 
 B. Miscellaneous Quality Assurance 

1. Field Inspection: The Owner reserves the right to retain, at the Owner’s expense, an 
independent inspection service to provide full-time inspection of the roofing system 
installation.  The inspector shall have free access to the work area. 

2. Installer Qualifications:  Installer experienced to perform work of this section who has 
specialized in the installation of work similar to that required for this project and who is 
acceptable to product manufacturer(s). 

3. Manufacturer Qualifications:  Manufacturer capable of providing field service representation 
during construction, approving acceptable installer and approving application method. 

4. Pre-Installation Meetings:  Conduct pre-installation meeting to verify project requirements, 
substrate conditions, manufacturer’s installation instructions, and manufacturer’s warranty 
requirements. 

 
1.03 SHINGLE MANUFACTURER’S WARRANTY 

A. Shingle Manufacturer’s warranty in which manufacturer agrees to repair or replace asphalt 
shingles that fail in materials within specified warranty period.  Materials failures include 
manufacturing defects and failure of asphalt shingles to self-seal after a reasonable time. 
1. Material Warranty Period:  Lifetime from date of Substantial Completion, prorated, with first 

10 years non-prorated. 
2. Wind-Speed Warranty Period:  Asphalt shingles will resist blow-off or damage caused by 

wind speeds up to 90 mph (or higher) for 10 years from date of Substantial Completion. 
Shingles and system shall meet Ohio Building Code requirements for Basic Wind Speed of 
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90 mph three-second wind gusts at 33’ above grade for Exposure Class C category and 
Equivalent Basic Wind Speed of 75 mph. 

3. Algae-Discoloration Warranty Period:  Asphalt shingles will not discolor 25 years from date of 
Substantial Completion. 

 
B. Total System: Shingle manufacturer shall review all roof assembly construction components and 

provide warranty for roof shingles.  
 

C. Standard vs. Non-Standard Warranty:  The conditions of the Warranty articulated above are 
minimum requirements of this contract, even if certain conditions are non-standard to materials 
approved under this Specification.  If higher grade of product or additional installation measures 
are required to obtain specified warranty requirements, then such upgrades shall be provided 
without additional cost to the Owner. 

 
1.04 SUBMITTALS 

A. General:  Prepare, review, approve, and submit specified submittals in accordance with 
“Conditions of the Contract” and Division 1 Submittals Sections.  Product data, shop drawings, 
samples, and similar submittals are defined in Division 1. 

 
B. Submittal shall specifically include: 

  1. Certified test reports showing compliance with specified performance characteristics. 
2. Product Data:  Provide data indicating material characteristics, performance criteria and 

limitations. 
3. Manufacturer’s Installation Instructions:  Indicate preparation and installation procedures 

including winter installation requirements and procedures.  Installation of shingles, 
underlayment, flashing, fasteners, and other roof accessories shall be in accordance with 
instructions published by manufacturer. 

4. Certificate of Compliance indicating that the asphalt shingles made in normal production meet 
or exceed the requirements of: 

   a. Class A Fire Resistance (Fiberglass). 
   b. ASTM D3161 Test method for wind resistance of asphalt shingles. 
   c. Meet UL 997 Wind Resistant label rated for 80 mph. 
   d. ASTM, FM and UL Standards 
  5. Warranty information. 

6. Listing of component parts of the roofing system together with letter of approval from the 
Manufacturer. 

7. Manufacturer’s Certification that system meets applicable Ohio Building Code requirements.  
Provide sample of roof deck mechanical fasteners and fastening layout which meets Ohio 
Building Code requirements. 

  8. Certification that all shingles delivered to the job site bear the same lot number. 
 
1.05 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

  1. Asphalt Shingles:  100 sq. ft. of each type, in unbroken bundles. 
 
1.06 PRODUCT DELIVERY, STORAGE AND HANDLING PROCEDURES 

A. Deliver materials in original unopened packaging.  Containers shall be labeled with 
manufacturer’s name, brand name and identification of various items. All shingles delivered to the 
jobsite shall have the same lot number from a single manufacturer. 

 
B. Insulation and roofing materials shall be stored on site so as to be protected from ponding water, 

runoff water or inclement weather or any exposure which would allow material to be subjected to 
contact with moisture.  Do not allow roofing materials to come in contact or be exposed to any 
materials that would be detrimental to or cause degradation of the roofing materials. 
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PART 2   PRODUCTS 
 
2.01 SHINGLES 

A. Three-Dimensional, Laminated-Strip Shingle, UL Class “A” Ceramically colored/UV Resistant 
mineral-surfaced, self-sealing, laminated multi-ply overlay construction, fiberglass-based strip 
shingle complying with ASTM D 3018, Type 1 and with ASTM D 3462.  Provide shingles bearing 
UL Class “A” or ASTM E108 external fire exposure label and UL 997 “Wind Resistant” label or 
ASTM 3161.  Provide starter strip, hip and ridge shingles as appropriate for applications. 

 
B. Basis of Specification: GAF Timberline NS, three-dimensional, laminated strip, UL Class A 

shingle, Wind Resistant label rated for 130 mph. Color to be selected by Architect.  Provide with 
manufacturer’s standard lifetime roofing system warranty. 

 
C. Approved Manufacturers: GAF, Certainteed, Owens-Corning, Tamko. 

 
2.02 FLASHINGS 

A. Membrane Flashing (Eave, Valley Ice and Water Protection):  Polyethylene-sheet-backed 
rubberized asphalt membrane, 40 mils thick.  Provide primer when recommended by 
underlayment manufacturer. 

  1. Basis of Design: Grace Construction Products Ice & Water Shield 
2. Equivalent Products: Owens Corning Weatherlock-M, Celotex Celoguard and GAF 

Weatherwatch. 
3. Install over entire roof sheathing surface. 

 
2.03 ROOFING ACCESSORIES 

A. Polyethylene Vapor Retarder: ASTM D 4397. 6 mils thick, minimum with maximum performance 
rating of 0.13 perm.  Provide also Vapor Retarder Tape: Pressure-sensitive tape of type 
recommended by vapor retarder manufacturer for sealing joints and penetrations in vapor 
retarder. 

 
 B. Felt Underlayment – Not used.  
 
 C. Ventilation Components 

1. Ridge Vents:  High density polypropylene, nonwoven modified polyester, aluminum or other 
UV stabilized plastic or metal designed to be installed under or above asphalt shingles at 
ridges. Provide end caps and starter pieces at ridge and hip transitions as required. Product 
must provide 30 sq. inches of free area per lineal foot of ridge vent. 

   a. Basis of Specification: Famco # CRVS 8 BR,  
   b. Equivalent Products by: Owens Corning, GAF, Mid- American Products or CertainTeed. 

2. Strip Vents: Alcoa Vent-A-Strip #VAS70 
 
 D. Miscellaneous Accessories 

1. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required for complete nailboard, 
shingle and sheet metal flashing and trim installation. 

2. Fasteners (Roofing Nails):  ASTM F 1667; hot-dip galvanized steel wire shingle nails, 
minimum 0.120 inch (3 mm) diameter, barbed shank, sharp-pointed, with a minimum 3/8 inch 
(9.5 mm) diameter flat head and of sufficient length to penetrate 3/4 inch (19 mm) into solid 
wood decking or extend at least 1/8 inch (3 mm) through OSB or plywood sheathing.  Staple 
fasteners not allowed. 

   a. Where nails are in contact with metal flashing, use nails made from same metal as  
    flashing. 

b. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized steel wire with 
low profile capped heads or disc caps, 1 inch (25 mm) minimum diameter. 

3. Fasteners (Sheet Metal Flashing):  Use fasteners of sizes that will penetrate substrate not 
less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws. 

   a. Galvanized or Prepainted, Metallic-Coated Steel:  Use stainless-steel fasteners. 
b. Copper:  Use copper or stainless-steel fasteners. Nails for Copper Sheet:  Copper or 

hardware bronze, 0.109 inch minimum and not less than 7/8 inch long, barbed with large 
head 
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   c. Stainless Steel:  Use stainless-steel fasteners. 
4. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 

application. 
5. Vent Pipe Flashing:  Slip-over rubber seal with metal flange painted black. 

   
PART 3   EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 
 A. Prior to installation of Membrane Flashing: 
  1. Fill knot holes and surface cracks with latex filler suitable for application. 
 
 B. Prior to installation of Shingles, verify: 
  1. that roof penetrations and plumbing stacks are in place and flashed to deck surface; 
  2. that roof openings are correctly framed; and 
  3. that deck surfaces are clean, dry, free of ridges, warps, or voids. 
 

C. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit asphalt shingle roofing to be performed according to manufacturer’s written 
instructions and warranty requirements. 

 
3.02 INSTALLATION – GENERAL 

A. Weather lap and seal watertight with plastic cement, items projecting through or mounted on the 
roof. 

 
B. Install components in accordance with instructions as printed in manufacturer’s printed 

instructions or specifications for the type of product and application specified. 
 
3.03 INSTALLATION – ASPHALT SHINGLES 

A. General:  Comply with manufacturer’s instructions and recommendations but not less than those 
recommended by ARMA’s “Residential Asphalt Roofing Manual” or “The NRCA Steep Roofing 
Manual.” 

  1. Fasten asphalt shingles to roof sheathing with nails. 
 

B. Place shingles in straight coursing pattern with required weather exposure to produce triple 
thickness over full roof area.  Do not lay shingles in strips up the roof slope with toothed edge 
pattern. Cap hips and ridges with individual shingles, maintaining weather exposure.  Place to 
avoid exposed nails. Complete installation to provide weather tight service. 

 
C. Provide double course of shingles at eaves and extend first course of shingles 3/4 inch beyond 

rim at eaves and rakes. 
 

D. Inspect roof shingles 30 days after installation for proper sealing and manually seal all shingles 
not sealed. 

 
E. Valley Flashing: Place 72” width, one ply of self adhesive rubberized asphalt/polyethylene sheet 

valley protection centered over valleys.  Center first sheet on valley, cut second sheet in half and 
weather lap first sheet.  Weather lap joints.  Place single width sheet continuously along building 
eave.  Place at locations where vertical wall meets sloped roof.  Place sheets around louvered air 
intakes.  See drawing details for other miscellaneous locations required. 

 
3.04 INSTALLATION – ACCESSORIES 

A. Ridge Vent Installation:  Install ridge vents continuously in accordance with manufacturer’s 
printed instructions or specifications and install cap shingles.  Ridge vent shall extend to within 2’-
0” of end of ridge.  Cutback of plywood shall stop short of end of ridge per manufacturer’s 
instructions.  Provide and install all seals, fittings, flashings, etc. as required by ridge and hip vent 
manufacturer for a complete and watertight installation. 

 
B. Pipe Flashings:  Form flashing around pipe penetrations and asphalt shingles.  Fasten and seal 

to asphalt shingles as recommended by manufacturer. 
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3.05 PROTECTION AND CLEAN-UP 
A. Protect finished work under provisions of Division 1 Specifications. Do not permit traffic over 

finished roof surface. 
 

B. Upon completion of the roof installation, the contractor shall remove all foreign matter, rubbish 
and scrap material from the roof and gutters. 

 
 

END OF SECTION 
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SECTION 07 4660 

 
FIBER CEMENT SIDING 

 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. This Section Includes:  
1. Siding Panels 
2. Trim/Fascia Board 
3. Soffit Panels 
4. Other resilient materials 

a. Fiber cement edging, and transitions 
b. Auxiliary Materials and Accessories to Fiber Cement Siding 

5. All siding work and related materials and labor not specified under another section but required for 
the work whether or not specifically referred to herein. 

 
B. Related Documents: The provisions of the General Conditions and the Sections included under Division 

00 & 01 are included as a part of this Section as though bound herein. 
 
C. Related Sections: 

1.  Rough Carpentry    Section 06 1000 
2.  Sheet Metal Flashing and Trim  Section 07 6200 

 
1.02 REFERENCES     

A. American Society for Testing and Materials (ASTM): 
1.  ASTM C 920 - Standard Specification for Elastomeric Joint Sealants; 1998. 
2.  ASTM C 1185 - Standard Test Methods for Sampling and Testing Non Asbestos Fiber-Cement Flat  

Sheet, Roofing and Siding Shingles, and Clapboards; 1999. 
3.  ASTM C 1186 - Standard Specification for Flat Non-Asbestos Fiber Cement Sheets; 1999. 
4.  ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building  

Construction; 1998. 
5.  ASTM E 84 -- Standard Test Method for Surface Burning Characteristics of Building Materials; 1999. 
6.  ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials; 1995. 
7.  ASTM E 136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750  

Degrees C; 1999. 
8.  ASTM E 228 - Standard Test Method for Linear Thermal Expansion of Solid Materials with a Vitreous  

Silica Dilatometer; 1995. 
9.  ASTM G 26 - Standard Practice for Operating Light-Exposure Apparatus (Xenon-Arc Type) With and  

Without Water for Exposure of Nonmetallic Materials; 1996. 
10. ASTM E 330-97 – Structural Performance of exterior windows, curtain walls and doors by uniform  

static air pressure difference. 
 

1.03 SUBMITTALS 
A. Make submittals under provisions of Section 01 3300. 
B. Submittal shall specifically include: 

1. Shop Drawings:  Indicate seaming plan, method of installation, direction of flooring and quantity 
required for each color/material shown. 

2. Product Data: For all fiber cement siding and auxiliary materials specified under this Section, 
illustrating that materials meet or exceed specified properties.   

3. Product Data: For all hardware, sealants and adhesives. 
4. Manufacturer’s technical information and installation instructions for specified materials. 
 b.  Storage and handling requirements and recommendations. 
 a.  Preparation instructions and recommendations. 
 c.  Installation methods, including nailing patterns. 
5.  Applicable model code authority evaluation report (ICC, CCMC, etc.) 
6. Maintenance manual from manufacturer. 
7. Full size samples of each different pattern, color, and type of material required.  
8. Warranty. 
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1.04 QUALITY ASSURANCE 
A. Fire Test Performance:  Unless otherwise indicated, provide flooring material to meet the following fire 

test performance criteria as tested by a recognized independent testing laboratory. 
1. ASTM E 648 (Critical Radiant Flux) of 0.45 watts per sq. cm. or greater, Class 1. 
2. ASTM E 662 (Smoke Generation) Maximum Specific Optical Density of 450 or less. 

 
B.  Qualifications: 

1. Installer Qualifications: Provide installer with not less than (3) three years of experience with 
products similar to those specified and who is acceptable to product manufacturer.  

 
C. Pre-Installation Meetings: Conduct pre-installation meeting to verify project requirements, substrate 

conditions and manufacturer’s installation instructions.  
 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading: Deliver materials in manufacturer's original, unopened, 

undamaged containers with identification labels intact. 
 

B. Storage and Protection: Store products off the ground, on a flat surface, and under a roof or separate 
waterproof covering. 

 
1.06 WARRANTY 
     A. Provide 50-year limited siding warranty. 
     B.  Provide 15-year limited paint/finish warranty. 
     C.  Register manufacturer’s warranty, made out in Owner’s name, with copy to Owner.  
 
 

PART 2 PRODUCTS 
 

2.01 FIBER CEMENT BOARD PANELS 
A. General: Fiber cement board panels consisting of cement, cellulose fiber formed under high pressure into 

boards with integral surface texture, Type A, Grade II 
1. Application: Vertical surfaces as indicated on Drawings. 
2. Installation: For nail attachment 
3. Edges: Machined 
4. Characteristics: 
 a. Flammability: Noncombustible, when tested in accordance with ASTM E136 
 b. Surface Burning: when tested in accordance with  ASTM E84 
  i. Flame spread index: 0  
  ii. Smoke developed index: 5, max. 
 c. Flexural Strength: when tested in accordance with ASTM C1185 
  i. Flex strength in wet condition: 1015 psi, minimum 
  ii. Flex strength in equilibrium condition: 1450 psi, minimum 
 d. Freeze/Thaw Resistance: 80%, minimum, flexural strength retained, when tested in accordance  
  with ASTM C1185 
 e. Thermal Expansion: a coefficient of thermal expansion less than 1 x 10-5 inches/inches/degree  
  Fahrenheit, when tested in accordance with ASTM E 228 
 f.    UV Resistance: No cracking, checking, or erosion when tested for 2,000 hours in accordance with  
  ASTM G26 
 g. Water Tightness: No water droplets on underside, when tested in accordance with ASTM C1185 
5. Finish: Factory-applied paint finish system including a sealant/primer, and acrylic solid-color top coat 

 
B. (Vertical) Panel Siding 

1. Total Thickness: 5/16-inches-thick (7.9mm) min., plus or minus .04-inches-thick (1mm) 
 2.    Size: 48 inches x 120 inches  
 3.    Surface Style: Hardie Sierra 8 

4. Color: Architect to select from manufacturer’s full range of colors within the specified Series. One color 
required.  

 
C. Trim/Fascia Board 

1. Total Thickness: 5/4-inches-thick (31.75mm)  
 2.    Length: 12 feet (3657mm), plus or minus 1/8-inches (3mm) 
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 3.    Width: 6 inches (153mm) 
4. Surface Style: Embossed wood-look texture 
5. Color: Architect to select from manufacturer’s full range of colors within the specified Series. One color 

required.  
 

D. Soffit Panels 
1. Total Thickness: 1/4-inches-thick  min. 

 2.    Size: 12 inches x 144 inches  
 3.    Surface Style: Hardie Non- vented, smooth finish 

4. Color: Architect to select from manufacturer’s full range of colors within the specified Series. One color 
required.  

 
E. Acceptable Products: 

1. Allura USA 
2. James Hardie 
3. Architect approved equal. 
 

 
PART 3 INSTALLATION 
 

1. Install per manufacturer’s installation instructions. 
 
 
 
  

 
 

END OF SECTION 
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SECTION 07 6200 
 

SHEET METAL FLASHING AND TRIM 
 
PART 1  GENERAL 
  
1.01 SUMMARY 
 A. This Section includes: 
  1. Gutters, Downspouts, and associated Metal Work 
  2. Sheet Metal Flashing 
  3. Sheet Metal Trim 

4. All sheet metal gutters, downspouts, flashing, trim and accessories not specified under 
another section but required for the work whether or not specifically referred to herein. 

 
 B. Related Work in Other Sections: 
  1. Section 07 7000, Metal Fascia System      
  2. Section 07 4000, Metal Panels (Porch Ceiling/Soffit and Wall Panels)  
  

C. Related Documents:  The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 

 
1.02 SUBMITTALS 

A. Submittal shall specifically include: 
  1. Manufacturer’s current Product Data including specifications and related literature. 
  2. Shop Drawings of all shop fabricated custom fascia and rake trim pieces. 
  3. Samples: 

a. Gutter & Downspout. One sample which shall include 18” long section of gutter including 
gutter hanger, gutter expansion joint, outlet tube, and 6” section of connected downspout. 

b. Prefinished metal Color Samples 
  4. Manufacturer’s 20 year paint warranty 
 
1.03 QUALITY ASSURANCE 
 A. Perform work in accordance with the most applicable of the following: 

1. AA (Aluminum Association), Aluminum Construction Manual:  Aluminum Sheet Metal Work in 
Building Construction. 

  2. NRCA (National Roofing Contractors Association) – Roofing Manual. 
  3. SMACNA – Architectural Sheet Metal Manual. 
 
 B. Performance Requirements: 

1. Sheet metal flashings and trim shall be designed to withstand roof area wind pressures with a 
factor of safety of 2.0. Refer to Structural Drawings for wind pressures. 

  2. Roof edge metals shall be tested per ANSI/SPRI ES-1.  
 
1.04 STORAGE AND HANDLING 
 A. Stack prefinished material to prevent twisting, bending, or abrasion, and to provide ventilation. 
 
1.05 WARRANTY 
 A. Fluoropolymer Finishes: 20 years. 
 
PART 2  PRODUCTS 
 
2.01 GUTTERS AND DOWNSPOUTS 
 A. Exterior Hanging Gutters: 
  1. Material: Prefinished Galvalume. Finish: Two-coat Fluoropolymer (Kynar 500). 

2. Shape: SMACNA Style A, D, E or K, modified as required to work with gutter hanger 
specified (rear lip required at shingle roof locations). For from coil stock of appropriate width. 

  3. Size/Gauge: Sizes as follows:  
   a. Shingle Roof Locations: 6”, 24 gauge 



VSWC Architects                 07 6200-2 

4. Length: Continuous lengths of up to 50’ without splice. Splices to occur at expansion joints 
only. Refer to Drawings for expansion joint locations.  

  5. Corners: Prefabricated corner pieces. 
  6. Color: Standard color selected by Architect (non-metallic, non-exotic). 
  7. Expansion Joints: Concealed expansion joints constructed as follows: 

a. Double end cap with flush cover plate per SMACNA details for continuous appearance. 
No extension above gutter top. 

   b. Provide a gutter hanger within 8” of each side of expansion joint. 
8. Accessories: End pieces, outlet tubes, and other accessories as required. Fabricate gutter 

accessories from same metal as gutters. 
9. Manufacturers: Gutters may be manufactured off-site by a fabricator able to comply with the 

Specifications or field-fabricated to comply with the Specifications at the Contractor’s option. 
 
 B. Exterior Gutter Hangers: 
  1. Configuration/Material: 

a. Shingle Roof Locations (6” gutters): Concealed rod and nut hangers that clip onto gutters 
and screw to roof sheathing under shingles. Width as appropriate for gutter. Aluminum 
rod and bracket with stainless steel nuts. 

  2. Finish: Mill/galvanized finish 
  3. Spacing: 24” o/c. 
  
 C. Downspouts: 
  1. Material: 0.040” prefinished aluminum. Coil-Coated Finish: Two-coat Fluoropolymer. 
  2. Size/shape: 
   a. Shingle Roof Locations: 3” x 4” Rectangular 
   b. Low-Slope Roof Locations: 4” x 5” Rectangular 
  3. Length: Longest lengths possible 

4. Elbows/Bends: Mitered and welded then shop painted. Provide elbows required to snug 
downspouts as tight as possible to eave/frieze detail. 

5. Seams: All downspout seams shall be exposed toward the exterior and located on the side 
face, in order to be visible when open 

6. Attachment Brackets: .040 aluminum brackets matching downspouts, secured to exterior wall 
with non-corrosive fasteners. 

7. Color: Standard color selected by Architect (non-metallic, non-exotic). 
 
 D. Miscellaneous Gutter / Downspout Metal Work 

1. Splash Guards: 0.032” Aluminum in color matching gutters; prefabricated or custom 
fabricated; height and length as required to control overflow of gutters from valleys and 
similar conditions; angled design matching angle of inside corners where appropriate; 
attached using stainless steel screws. 

 
2.02 SHEET METAL FLASHING 
 A. Metal Trim and Flashing 
  1. Perimeter Edge Metal: 

a. Material: 24 gauge, Prefinished Galvalume Steel. Finish: Two-coat Fluoropolymer (Kynar 
500). 

b. Configuration: Unless shown otherwise on Drawings, brake formed sheet metal with at 
least a 2 inch roof deck flange and a 1-1/2 inch fascia flange with a 3/8 inch drip at lower 
edge.  Furnish in lengths of 10 feet. Coordinate exact dimensions of eave trim drip edge 
with gutter assembly. 

   c. Application: Drip edge metal above gutters at steep-slope roof locations. 
  2. Flashings 

a. Material: 24 gauge, Prefinished Galvalume Steel. Finish: Two-coat Fluoropolymer (Kynar 
500). 

   b. Application: Penetration flashings, base flashing, cap/counter flashing. 
c. At cap/counter flashing locations, provide counter flashing in two piece “snap-in” 

configuration with wind resistant clips to prevent wind uplift at flashings lower edge in 
prefinished metal in matching color and finish.  All metal shall have coating on rear face 
to prevent galvanic action.  Where receiver piece is set in masonry, turn over to mason 
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for incorporation into masonry.  Coordinate with Masonry contractor and provide detailed 
information as to exact locations, steps, etc. associated with flashing to be incorporated 
into masonry. 

  3. Metal Flashing Fabrication 
a. General:  Custom fabricate sheet metal flashing and trim to comply with 

recommendations in SMACNA’s “Architectural Sheet Metal Manual” that apply to design, 
dimensions, metal, and other characteristics of item indicated.  Shop fabricate items 
where practicable.  Obtain field measurements for accurate fit before shop fabrication. 

b. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA recommendations. 

c. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work 
cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 
inch deep, filled with elastomeric sealant concealed within joints. 

d. Form flashing (indicated on Drawings) to protect roofing materials from physical damage 
and to shed water. Form sections square and accurate to profile, in maximum possible 
lengths, free from distortion or defects detrimental to appearance or performance. 

e. Curved Metal Trim: Use specialized equipment to bend the metal trim to the radius 
indicated, with the profile indicated. Trim to have smooth radius matching the top of the 
aluminum framing. Segmented trim pieces will not be acceptable. 

  5. Color: Standard color selected by Architect (non-metallic, non-exotic). 
 
2.03 SHEET METAL TRIM 
 A. Gutter and Rake Board Wraps: 
  1. Material: 0.032” prefinished aluminum. Coil-Coated Finish: Two-coat Fluoropolymer. 
  2. Configuration: As indicated on Drawings. Field verify dimensions prior to fabrication. 
  3. Length: Longest possible lengths. 
  4. Joints: Concealed splice plates. 
  5. Fasteners: No exposed fasteners. Use stainless steel concealed fasteners. 
  6. Color: Standard color selected by Architect (non-metallic, non-exotic). 
  7. Corners: Neatly mitered and sealed. 
 
 B. Rake Trim and Other Misc. Metal Trim: 
  1. Material: 0.032” prefinished aluminum. Coil-Coated Finish: Two-coat Fluoropolymer. 
  2. Configuration: As indicated on Drawings. Field verify dimensions prior to fabrication. 
  3. Length: Longest possible lengths. 
  4. Joints: Lap joints, unless shown otherwise. 
  5. Fasteners: No exposed fasteners. Use stainless steel concealed fasteners. 
  6. Color: Standard color selected by Architect (non-metallic, non-exotic). 
  7. Corners: Neatly mitered and sealed. 
 
 
2.04 ACCESSORIES 

A. Fasteners (Sheet Metal Flashing):  Use stainless steel fasteners of sizes that will penetrate 
substrate not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws. 

 
B. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape 

with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape. 
  

C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; of type, grade, class and use 
classifications required to seal joints in sheet metal flashing and trim and remain watertight. 

 
D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant, 

polyisobutylene plasticized, heavy bodied for hooked-type expansion joints, with limited 
movement. Also use for sealing all overlapped metal joists required to be sealed (e.g. overlaps at 
metal valley flashing). 

 
E. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 

recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints. 
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2.05 FABRICATION 
A. Shop Fabricated Fascia, and Rake Trim:  Form trim as shown on drawings to profiles indicated 

and to shed water.  Form sections square and accurate, free from distortion or defects 
detrimental to appearance or performance. Hem exposed edges minimum 1/4” on underside. 
Visible Components shall be produced to fit as-built job dimensions with no job site cutting or 
component fabrication required for installation. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION - GENERAL 

A. Install sheet metal flashing and trim to comply with performance requirements, manufacturer’s 
installation instructions, and SMACNA’s “Architectural Sheet Metal Manual”.  Anchor units of 
Work securely in place by methods indicated, providing for thermal expansion of metal units; 
conceal fasteners where possible, and set units true to line and level as indicated.  Install Work 
with laps, joints, and seams that will be permanently watertight and weatherproof. 

 
3.02 GUTTERS AND DOWNSPOUTS 

A. Install gutters with hanger system at 24” on center. End joints shall be fabricated as expansion 
joints. 

 
B. Anchor downspouts to walls at 48” o/c. as shown.  Use welded fittings for all downspout direction 

changes.  Provide strap anchors in matching material and finish. Coordinate locations with the 
Architect prior to installation.  Connect downspouts to boots where downspouts discharge into 
underground piping. Where downspouts discharge onto lower roofs, provide concrete splash 
block and double 45 degree bottom transition; secure downspout to splash block. 

 
C. Fit components tight in place.  Install gutters so that they are symmetrical, surfaces true and 

straight in planes, and lines accurate to profiles. 
 

D. Gutter end caps shall be sealed with butyl sealant and then top-caulked with polyurethane 
sealant. Downspout seams to be sealed with clear silicone. 

 
 E. Install leak proof expansion joints in aluminum gutter at 50’-0” o.c. maximum spacing. 
 

F. Connect downspouts into cast iron boots. Fit gutter tight into boot.  Coordinate location of 
downspouts with Division 33 Contractor. 

 
G. Provide break metal splash guards (matching gutters) at the front edge of gutters at all valleys. 

Provide break metal splash guards where shingle roof expansion joint covers terminate at gutters. 
Secure to gutter with stainless steel screws concealed from view from ground level. 

 
3.03 SHEET METAL FLASHING AND TRIM 

A. Inspection:  All surfaces to which trim metal is to be applied shall be smooth, sound, clean, dry 
and free from defects that might affect the application. 

 
 B. General: 

1. Secure metal flashings in place with concealed fasteners compatible with flashing at 12 
inches o/c. unless noted otherwise. 

2. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating or by 
other permanent separation as recommended by fabricator or manufacturers of dissimilar 
metals. 
a. Coat side of stainless-steel sheet metal flashing and trim with bituminous coating where 

flashing and trim will contact wood, ferrous metal, or cementitious construction. 
b. Underlayment:  Where installing metal flashing directly on cementitious or wood 

substrates, install a course of felt underlayment and cover with membrane flashing. 
c. Bed flanges in thick coat of asphalt roofing cement or polyurethane/butyl sealant (as is 

compatible with roofing system) where required for waterproof performance. 
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3. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would 
not be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not less 
than 1 inch deep, filled with elastomeric sealant concealed within joints. 

4. Seal joints with elastomeric sealant as required for watertight construction. Where sealant-
filled joints are used, embed hooked flanges of joint members not less than 1 inch into 
sealant.  Form joints to completely conceal sealant.  When ambient temperature at time of 
installation is moderate, between 40 and 70 deg F, set joint members for 50 percent 
movement either way.  Adjust setting proportionately for installation at higher ambient 
temperatures.  Do not install sealant-type joints at temperatures below 40 deg F. 

5. Install trim straight and true with uniform joint work, in a secure manner while allowing for 
normal thermal movement of metal, all in accordance with most applicable manual except 
where modified by approved shop drawings.  Replace any damaged or ill-fitting components 
at no additional cost. 

6. Anchor all components with concealed fasteners wherever possible.  Exposed to view face 
nailing or screws are not permitted.  

 
C. Stepped Base Flashings:  Install with a headlap of 2 inches and extend over the underlying 

asphalt shingle and up the vertical surface.  Fasten to roof deck only. 
 

D. Cricket Flashings:  Install against the roof-penetrating element extending concealed flange 
beneath upslope asphalt shingles and beyond each side. 

 
F. Eave Drip Edges:  Install rake and eave drip edge flashings under membrane flashing and fasten 

to roof deck over top of a layer of felt underlayment.  
 
 

END OF SECTION 
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SECTION 07 9200 
 

JOINT SEALANTS 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. Elastomeric and rigid joint sealants, caulking compounds, and related accessories. 
 

B. Related Documents:  The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 

 
C. Provide joint sealants as a minimum in the following locations.  Project specific materials and 

building systems may require additional joint sealants to be provided beyond the locations listed 
below. 

  1. Exterior joints in vertical surfaces and nontraffic horizontal surfaces: 
   a. Cast-in-place concrete. 
   b. Control and expansion joints in unit masonry. 
   c. Perimeter joints between concrete and other dissimilar materials. 
   d. Frames of louvers, doors and windows. 
   e. Ceiling and overhead surfaces. 

f. Exterior joints between dissimilar materials where the joining of the 2 surfaces leaves a 
gap between the meeting materials or components as may be dictated by the various 
methods of construction to form a barrier against the passage of liquids, solids, or gases. 

  2. Exterior joints in horizontal traffic surfaces: 
   a. Cast-in-place concrete slabs. (sidewalks, patios, etc.) 
   b. Exterior joints between slabs-on-grade and masonry walls 

c. Exterior joints between dissimilar materials where the joining of the 2 surfaces leaves a 
gap between the meeting materials or components as may be dictated by the various 
methods of construction to form a barrier against the passage of liquids, solids, or gases. 

  3. Interior joints in vertical surfaces and horizontal nontraffic surfaces: 
   a. Interior surfaces of exterior walls full height of joint. 
   b. Perimeter joints of exterior openings. 
   c. Vertical control joints on exposed surfaces of unit masonry and concrete walls. 
   d. Perimeter joints between interior wall surfaces and frames of interior doors, and windows. 

e. Interior joints between dissimilar materials where the joining of the 2 surfaces leaves a 
gap between the meeting materials or components as may be dictated by the various 
methods of construction to form a barrier against the passage of liquids, solids, or gases. 

  4. Interior control and expansion joints in horizontal traffic surfaces: 
   a. Cast-in-place concrete. (Covered under Sections 03 3000) 
   b. Tile flooring (Covered under Section 09 3000). 

c. Interior joints between dissimilar materials where the joining of the 2 surfaces leaves a 
gap between the meeting materials or components as may be dictated by the various 
methods of construction to form a barrier against the passage of liquids, solids, or gases. 

  5. Within exterior wall cavity (Not Used): 
   a. Joints around all items penetrating insulation including conduit, etc.: Seal per 07 2700. 
   b. Exterior wall CMU control joints on the cavity side: Seal per 07 2700. 

c. All other joints between dissimilar materials where the joining of the 2 surfaces leaves a 
gap between the meeting materials or components as may be dictated by the various 
methods of construction to form a barrier against the passage of liquids, solids, or gases. 

 
D. All caulking and sealing work indicated on drawings and/or specified herein and not specified in 

another section but required for the work shall be provided under this section whether or not 
specifically referred to herein. 

 
E. General Contractor shall be responsible for complete sealant installation associated with exterior 

envelope including caulking of materials provided by other contractors (louvers, pipes penetrating 
exterior walls, etc.). 

 
  



VSWC Architects                   07 9200-2 

F. At interior, each Prime Contractor is required to provide sealants directly related to his work 
(Plumbing Contractor is required to caulk around plumbing fixtures, etc.). 

 
G. Related Work in Other Sections: 

  1. Section 03 3000, Joints in Interior Concrete Slabs 
  2. Section 07 2700, Penetrations of Air/Vapor Barrier 
 
1.02 DEFINITIONS 
 A. Caulking:  To install or apply a sealant across or into a joint, crack, or crevice. 
 

B. Sealant:  A material that has adhesive or cohesive properties to form a barrier against the 
passage of liquids, solids, or gases. 

 
1.03 PERFORMANCE REQUIREMENTS 

A. Provide joint sealants that establish and maintain watertight and airtight continuous joint seals at 
exterior and interior without staining or deteriorating joint substrates. 

 
B. Compatibility and Adhesion Test Report: Sealant manufacturer shall select sealant systems for 

various surfaces based on the requirements of these Specifications and the actual characteristics 
of the materials used for construction.  Manufacturer shall test samples of building materials as 
required to determine which sealant systems are appropriate for various applications. The result 
of this analysis shall be submitted to the Architect for review.  All cost associated with this 
analysis and testing shall be done by sealant manufacturer without additional cost to the Owner.  
Recommended sealant systems shall be provided by the sealant contractor for locations 
indicated at no additional cost to the Owner.  Where sealant work is the responsibility of more 
than one Contractor/ Subcontractor, each Contractor/Subcontractor shall perform this 
testing/analysis for his portion of the work.  Analysis shall include interpretation of test results and 
written recommendations indicating the following: 

  1. Recommended method of joint cleaning/preparation. 
  2. Recommended type of primer. 

3. Recommended type of backing material.  Materials forming joint substrates and joint-sealant 
backings must be tested for compatibility and adhesion with joint sealants. 

  4. Recommended sealant material and installation method. 
 
1.04 SUBMITTALS 

A. Submittal shall specifically include: 
 1. Product Data:  Including colors available and VOC compliance data. 
 2. Compatibility and Adhesion Test Report from Sealant Manufacturer. 

 
1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants 
similar in material, design, and extent to those indicated for this Project and whose work has 
resulted in joint-sealant installations with a record of successful in-service performance. 

 
B. Elastomeric Sealant Standard:  Comply with ASTM C 920 classifications for type, grade, class, 

and uses. 
 

C. Environmental Limitations: Install sealants only when ambient temperature, humidity and 
moisture levels are within acceptable limits of the manufacturer.  

 
1.06 DELIVERY & STORAGE 

A. Material shall be delivered to site in legibly identifiable, undamaged, unopened containers clearly 
stating type product and manufacturer. 

 
 

B. Store materials in upright position within a cool and dry area not subject to freezing temperatures.  
Prevent damage to containers and/or cartridges during storage. 
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1.07 WARRANTY 
A. Special Manufacturer’s Warranty:  Written warranty, signed by elastomeric sealant manufacturer 

agreeing to provide exterior elastomeric joint sealants to repair or replace those that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

  1. Warranty Period:  20 years from date of Substantial Completion. 
2. Sealant Manufacturer shall do all testing, analysis and product selection/recommendation 

required to achieve this warranty. 
 
PART 2  PRODUCTS 
 
2.01 MATERIALS, GENERAL 

A. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will 
come in repeated contact with food, provide products that comply with 21 CFR 177.260 
PRODUCTS AND MANUFACTURERS. 

 
B. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

 
C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer’s full range of 

standard and special colors for this characteristic.  Multiple colors will be required to match 
various adjacent surfaces. 

 
 D. Products:  

1. All sealant products comprising part of the weather-proof building envelope shall be provided 
by one manufacturer. 

2. Products must be capable of achieving specified warranty. Sealant manufacturer and 
contractor are required to verify the appropriateness of products for each application. 

 
 E. Acceptable Manufacturers: 
  1. BASF/Sonneborn 
  2. Dow Corning 
  3. Pecora 
  4. GE 
  5. Tremco 
 
2.02 ELASTOMERIC JOINT SEALANTS 
 A. Interior Joints 

1. Interior joints around hollow metal door frames, at gypsum board control joints, at wood trim 
and between all other dissimilar materials, unless other type of sealant is specifically 
indicated. 

   a. Latex (siliconized), white, paintable. 
   b. Sealant to be installed before painting. 
 
 B. Exterior Joints 
  1. Exterior joints. 
   a. High performance, low modulus, high moving colored sealant. 
   b. Product able to achieve specified warranty. This will likely be a silicone-based product. 

c. Colors to match adjacent surfaces. Custom colors may be required if insufficient matches 
are found with standard colors. 

d. Application: Exterior joints around window, door and louver frames; at all other exterior 
sealant locations unless noted otherwise. 

2. Exterior horizontal concrete expansion joints (concrete patios, sidewalks, architectural 
concrete and curbs) 
a. Self-leveling and slope grade elastomeric polyurethane sealant for horizontal exterior 

joints. 
b. Provide at all expansion joints in exterior concrete surfaces. Control joint material should 

be held down for installation of sealant. 
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2.03 MISCELLANEOUS MATERIALS 
A. Primer:  Material recommended by joint sealant mfr. where required for adhesion of sealant to 

joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and 
field tests. 

 
B. Cleaners for Nonporous Surfaces: Chemical cleansers acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote 
optimum adhesion of sealants with joint substrates. 

 
C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 
 
 D. Joint Sealant Backing 

1. Cylindrical Sealant Backings:  ASTM C 1330, of type indicated below and of size and density 
to control sealant depth and otherwise contribute to producing optimum sealant performance. 
Type O:  Open-cell material. 

2. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying 
with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at 
temperatures down to minus 26 deg F.  Provide products with low compression set and of 
size and shape to provide a secondary seal, to control sealant depth, and otherwise 
contribute to optimum sealant performance. 

3. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint where such adhesion would result in sealant failure.  Provide 
self-adhesive tape where applicable. 

 
PART 3   EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 

A. Verify that substrate surfaces and joint openings are ready to receive work. Remove loose 
materials and foreign matter which might impair adhesion of sealant. 

 
B. Verify that joint backing and release tapes are compatible with sealant. 

 
C. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are 

less than those allowed by joint sealant manufacturer for applications indicated. 
 

D. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants 
capable of interfering with adhesion are removed from joint substrates. 

 
E. Perform preparation in accordance with ASTM C804 for solvent release; ASTM C790 for latex 

base sealants. 
 

F. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply 
with joint sealant manufacturer’s written instructions. 

 
G. Joint Priming:  Prime joint substrates where recommended in writing by joint sealant 

manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply 
primer to comply with joint sealant manufacturer’s written instructions.  Confine primers to areas 
of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces. 

 
H. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 

surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning 
methods required to remove sealant smears.  Remove tape immediately after tooling without 
disturbing joint seal. 
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3.02 INSTALLATION OF JOINT SEALANTS 
A. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 
 

B. Install sealant in accordance with manufacturer’s instructions. Materials shall be applied by skilled 
workmen with proper hand or air-powered guns using correct nozzle size and type to suit each 
need. Tool joints concave. Apply caulking and sealants under pressure to expel air and provide 
solid filling.  Surfaces shall be uniformly smooth, free of wrinkles. 

 
C. Measure joint dimensions and size materials to achieve required width/depth ratios. Install joint 

backing to achieve a neck dimension no greater than 1/3 the joint width. 
 

D. Install bond breaker where joint backing is not used. 
 

E. All control joints shall be caulked full height of wall. 
 

F. After caulking is finished, clean off all spots from other work and leave all caulking in a 
satisfactory condition. 

 
END OF SECTION 
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SECTION 08 1113 
 

HOLLOW METAL DOORS AND FRAMES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 A. This Section Includes: 
  1. Doors and frames manufactured from carbon steel (hollow metal doors and frames). 

2. Steel frame (hollow metal) components such as sidelites, borrowed lites, transom frames and 
architectural stick assemblies as shown, and as conforming to ANSI A250.8-1998 (SDI-100). 

3. All hollow metal doors and framing and related work not specified under another Section but 
required for the work whether or not specifically referred to herein. 

  
B. Related Documents: The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
 
 C. Related Work in Other Sections: 
  1. Section 08 7100, Door Hardware 
  2. Section 06 1000, Carpentry 
 
1.02 SUBMITTALS 
 A. Shop Drawings shall include the following: 
  1. Door and frame sections and elevations 
  2. Materials, finishes and gauges 
  3. Internal reinforcement of doors and frames 
  4. Cut-outs for glazing, etc. 
 
1.03 QUALITY ASSURANCE 
 A. Steel Door and Frame Standards: 
  1. ANSI A250.8, unless more stringent requirements are indicated. 
  2. SDI-100 and ANSI A151.1 

3. DHI - Door Hardware Institute - The Installation of Commercial Steel Doors and Steel 
Frames, Insulated Steel Doors in Wood Frames and Builder's Hardware. 

  4. Fire Rated Door and Frame Construction:  ASTM E152. 
  5. Handicapped:  ADAAG 

6. Tolerance: Maximum Diagonal Distortion: 1/16 inch measured with straight edge, corner to 
corner. 

 
 B. References 
  1. ASTM E2074-00 – Method of Fire Tests of Door Assemblies. 
  2. DHI A115.1G – Installation Guide for Doors and Hardware. 
  3. NFPA 80 – Fire Doors and Hardware. 
  4. NFPA 252 – Fire Tests for Door Assemblies. 
  5. SDI-111 – Standard Details for Steel Doors and Frames. 
  6. SDI-105 – Recommended Erection Instructions for Steel Frames. 
  7. UL 10C – Positive Pressure Fire Tests of Door Assemblies. 
  8. ANSI A151.1 – Endurance Test. 
  9. ANSI 115 – Hardware Preparation in Standard Steel Doors and Frames 
 

C. Fire Rated Door and Frame Labeling: A physical label or approved marking shall be affixed to the 
fire door or fire door frame at an authorized facility as evidence of compliance with procedures of 
the labeling agency. 

 
1.04 SEQUENCING, DELIVERY, STORAGE, AND HANDLING 

A. Do not begin fabrication of doors or frames until hardware templates are received from hardware 
supplier.  Schedule and deliver frames at proper time(s) to prevent delaying the progress of the 
work. 
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 B. Deliver, store, and handle doors and frames in manner to prevent damage, rust or deterioration. 
 

C. Provide packaging such as cardboard or other containers, separators, banding, spreaders, and 
paper wrappings to protect items in accordance with requirements of manufacturer. Follow 
special storage and handling requirements of manufacturer. 

 
PART 2  PRODUCTS 
 
2.01 MATERIALS (GENERAL) 
 A. Steel Sheet for Doors and Frames: 

1. Interior (Not Used): Cold Rolled Steel Sheets:  ASTM A1008, Commercial Steel, Type B; 
suitable for exposed applications. 

2. Exterior: Metallic Coated Steel Sheets:  ASTM A653, Commercial Steel, Type B, with an A60 
zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of flatness. Galvanized 
steel shall be treated to insure proper paint adhesion.  All component parts used in 
galvanized doors and/or frames shall meet the galvannealed specification.  

 
B. Door and Frame Finish: Factory primed (zinc chromate type) in accordance with ANSI A224.1 

and field painted. 
 
 C. Accessories: 
  1. Rubber silencers: (Covered in Section 08 7100). 
  2. Removable Stops:  channel shape matching doors. 
  3. Astragals: Provided at double doors where indicated on Hardware Sets (Section 08 7100). 

4. Bituminous Coating:  Fibered asphalt emulsion.  Use on grouted frames (1/16” minimum 
thickness) when an anti-freeze agent is used in grout to grout frames solid. 

 
 D. Acceptable Manufacturers: 
  1. Steelcraft 
  2. Ceco 
  3. Curries 
  4. Amweld. 
  5. MPI  
 
2.02 STEEL DOORS 
 A. Exterior Steel Doors 

1. Provide doors complying with the following requirements by referencing ANSI 250.8 for level 
and model and ANSI A250.4 for physical endurance level: Level 3 and Physical Performance 
Level A (Extra Heavy Duty), Model 2 (Seamless) or Model 3 (Stile and Rail). 

   a. Face Skin: 16 ga. 
   b. Thickness: 1 3/4” 
 
 B. Steel Door Fabrication 
  1. Fabricate doors with hardware reinforcement welded in place. 

2. Doors shall be reinforced, stiffened, sound deadened and insulated with impregnated kraft 
honeycomb core completely filling the inside of the doors and laminated to inside faces of 
both panels using contact adhesive applied to both panels and honeycomb core. 

  3. Astragals for Double Doors:  Steel, specifically for double doors. 
  4. Attach fire rated label to each door unit. 

5. All doors shall be closed at top and bottom with weeps at bottom.  All exterior out-swing 
doors shall have tops closed to eliminate moisture penetration.  Door tops shall have no 
holes or openings.  Top caps are permitted. 

6. Doors shall have continuous vertical mechanical interlocking joints at lock and hinge edges 
with visible edge seams or with edge seam filled and ground smooth.  The internal portion of 
the seam shall be sealed with epoxy.  An intermittent fastening along the seam on the 
exterior of the door is not permitted. 

7. Provide 3/4” undercut on doors indicated to receive an undercut on the HVAC Drawings 
and/or the Door Schedule. 
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2.03 STEEL FRAMES 

A. Construction of Frames:  All the metal frames shall be face and back arc-welded at the corners.  
Closer sleeve and other hardware reinforcement shall be factory installed on the frame. 

  1. Flush frames shall be formed from cold-rolled or galvanized steel (see below). 
2. Frames shall have 2” faces (except where indicated otherwise).  14 gauge (and heavier) 

frames shall be set-up and arc-welded.  Miter corners shall have reinforcements with four 
integral tabs for secure and easy interlocking jambs to head. 

3. Frames for 1-3/4” doors shall have 7 gauge steel hinge reinforcements.  Strike 
reinforcements shall be 16 gauge and prepared for an ANSI-A115.1-2 strike. 

  4. Metal plaster guards shall be provided for all mortised cutouts and electrical hardware. 
  5. All hinge and strike reinforcements shall be projection welded to the door frame. 

6. Reinforcements for surface closer shall be 14 gauge steel.  Adequate reinforcements shall be 
provided for other hardware when required. 

7. Galvanized frames shall have galvanized hardware reinforcements.  Frames shall be 
furnished with a minimum of 6 wall anchors and 2 adjustable base anchors of manufacturer’s 
standard design. 

8. Configuration of frames shall be as shown on Drawings and as required to accommodate 
specified doors and hardware. 

 
 B. Frames for Exterior Openings 
  1. Steel Thickness: 14 ga. 
  2. Factory primed in accordance with ANSI A224.1 and field painted. 

3. Weatherstripping: All exterior frames shall include a synthetic rubber pressure sensitive 
weatherstripping (if not provided under Section 08 7100).  Weatherstripping shall be mounted 
to the stop of the frame.  Door and frame assembly shall have an air infiltration rate of .074 
CFM/lineal foot of crack when tested in accordance with ASTM E283 and SDI 116  

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 A. Install doors and frames in accordance with ANSI/SDI-115.1G. 
 

B. Coordinate installation of doors and frames with installation of hardware specified in Section 08 
1000.  Necessary holes shall be drilled and tapped from template to receive hinges and lock 
strikes.  Templates for this purpose shall be furnished to the Frame Manufacturer by the 
Hardware Contractor.  

 
C. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  Set frames 

accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  
After wall construction is completed, remove temporary braces and spreaders, leaving surfaces 
smooth and undamaged. 

  1. Place frames before construction of enclosing walls and ceilings. 
2. Masonry Contractor shall slush-in the steel frames with mortar as the masonry is being 

installed.  If installation of frame must occur after masonry is installed, frame shall be drilled 
and grouted solid after installation.  Holes in frames must be patched. 

3. In existing concrete or masonry construction, provide at least three completed opening 
anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding 
heights on strike jamb.  Set frames and secure to adjacent construction with bolts and 
masonry anchorage devices. 

4. In metal-stud partitions, provide at least three wall anchors per jamb; install adjacent to hinge 
location on hinge jamb and at corresponding heights on strike jamb.  Attach wall anchors to 
studs with screws. 

5. For openings 90 inches or more in height, install an additional anchor at hinge and strike 
jambs. 

6. All frames shall be securely anchored to the floor construction by means of concrete nails, 
screws, or expansion bolts through sill clips.  Check periodically to insure that frames remain 
securely in level and plumb condition.  No screws will be permitted through the face of steel 
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frames for securing temporary anchors.  Use clips which do not mar or deform the face of the 
steel frames.  All damaged frames shall be replaced at no additional cost to the owner. 

7. Install roll formed steel reinforcement channels between two abutting frames.  Anchor to 
structure and floor. 

 
D. After-set Frames: Where frames have to be replaced (e.g. due to damage during construction) or 

where frames are left out for constructability purposes (only permitted to be done at limited 
locations with the prior approval of the Architect), frames shall be after-set as follows: 
1. Secure frames in place with post-installed expansion anchors.  Countersink anchors, and fill 

and make smooth, flush, and invisible on exposed faces. 
2. Pump frame full of grout through drilled hole in frame. Fill hole and make smooth, flush, and 

invisible on exposed faces. 
3. Remove any grout from exposed surfaces that occurs from this operation. 

 
 E. Door Installation: 

1. Comply with ANSI A250.8.  Fit hollow-metal doors accurately in frames, within clearances 
specified in ANSI A250.8.  Shim as necessary to comply with SDI 122 and ANSI/DHI 
A115.1G. 

  2. Fire-Rated Doors:  Install within clearances specified in NFPA 80. 
 
 

END OF SECTION 
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SECTION 08 3613 
 

SECTIONAL DOORS 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. This Section includes the following: 
1. Manually operated, overhead, section doors. 
2. All sectional door materials, labor and related components not specified in another section 

but required for the work which shall be provided under this section whether or not 
specifically referred to herein. 

 
B.  Related Work in other Sections: 

  1. Section 06 2000, Carpentry 
 

C. Related Documents: The provisions of the General Conditions, Supplementary General 
Conditions, and the Sections included under Division 01 are included as a part of this Section as 
though bound herein. 

 
1.02 QUALITY ASSURANCE 

A. Fire Rated Assemblies:  NFPA 80, and acceptable testing agency listing. 
 

B. The powder coated finish shall be such that there is no corrosion when the material is subjected 
to salt spray resistance test ASTM B-117 for 1000 hours. 

 
1.03 SUBMITTALS 

A. Product Data:  For each type and size of sectional door and accessory. 
 

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 
manufacturer's product data.  Include plans, elevations, sections, details, and attachments to 
other work. 

 
C. Samples:  For each exposed product and for each color and texture specified. 

 
D. Maintenance data. 
 
E. Warranties:  Sample of special warranties. 

 
1.04 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of sectional doors that fail in materials or workmanship within specified 
warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

 
B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components that show evidence of deterioration of factory-applied finishes within 
specified warranty period. 
1. Warranty Period:  10 years from date of Substantial Completion. 

 
PART 2  PRODUCTS 
 
2.01 STEEL SECTIONAL DOOR: 

A. Exterior Section Faces and Frames:  Fabricate from manufacturer's standard zinc-coated 
(galvanized), cold-rolled, steel sheet. 
1. Roll horizontal meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or 

tongue-in-groove weathertight seal, with a reinforcing flange return. 
2. For insulated doors, provide sections with continuous thermal-break construction, separating 

the exterior and interior faces of door. 
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3. Panel thickness: 2” 
4. Exterior Facing: 24 gauge, zinc-coated (galvanized) sheet steel. 
5. Interior Facing Material:  26 gauge, zinc-coated (galvanized) sheet steel. 
6. Exterior Face Surface:  Ribbed 
7. Door Finish:  Powder-coated finish in manufacturer’s full range of colors.  Color as selected 

by Architect.  
8. Door Size:  Width and height as indicated on the Drawings. 
9. Basis of Design: Overhead Door Model 424 

 
B. Section Ends and Intermediate Stiles:  Enclose open ends of sections with channel end stiles 

formed from galvanized-steel sheet welded to door section.  Provide intermediate stiles formed 
from galvanized-steel sheet, cut to door section profile, and welded in place.  Space stiles not 
more than 48 inches apart. 

 
C. Reinforce bottom section with a continuous channel or angle conforming to bottom-section profile 

and allowing installation of astragal. 
 
D. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen 

door and for wind loading.  Provide galvanized-steel bars, struts, trusses, or strip steel, formed to 
depth and bolted or welded in place.  Ensure that reinforcement does not obstruct vision lites. 

 
E. Provide reinforcement for hardware attachment. 

 
F. Tracks:  Manufacturer's standard, galvanized-steel track system of configuration indicated, sized 

for door size and weight, designed for lift type indicated and clearances shown on Drawings.  
Provide complete track assembly including brackets, bracing, and reinforcement for rigid support 
of ball-bearing roller guides for required door type and size.  Slot vertical sections of track spaced 
2 inches apart for door-drop safety device.  Slope tracks at proper angle from vertical or design 
tracks to ensure tight closure at jambs when door unit is closed. 

 1. Track Configuration:  High-lift (sloped) track. 
 

G. Track Reinforcement and Supports:  Galvanized-steel track reinforcement and support members.  
Secure, reinforce, and support tracks as required for door size and weight to provide strength and 
rigidity without sag, sway, and vibration during opening and closing of doors. 

 
H. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-stripping gaskets of 

flexible vinyl, rubber, or neoprene fitted to bottom, top and entire perimeter of sectional door 
unless otherwise indicated. 

 
I. Hardware:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-

steel, or other corrosion-resistant fasteners, to suit door type. 
1. Hinges:  Heavy-duty, galvanized-steel hinges at each end stile and at each intermediate stile, 

according to manufacturer's written recommendations for door size.  Attach hinges to door 
sections through stiles and rails. 

2. Rollers:  Heavy-duty rollers with steel ball-bearings in case-hardened steel races, mounted 
with varying projections to suit slope of track.  Provide 3-inch diameter roller tires for 3-inch 
wide track and 2-inch diameter roller tires for 2-inch wide track. 

 
J. Locking Device Assembly:  Fabricate with cylinder lock, spring-loaded deadbolt, operating 

handle, cam plate, and adjustable locking bars to engage through slots in tracks. 
1. Lock Cylinders:  Provide cylinders standard with manufacturer.  All cylinders shall be keyed 

alike.  Operable from inside with thumb turn and outside with key cylinder. 
2. Keys:  Four (4) for each cylinder. 

 
K. Torsion Spring:  Counterbalance mechanism consisting of adjustable-tension torsion springs 

mounted on torsion shaft made of steel tube or solid steel.  Provide springs designed for number 
of operation cycles indicated. 

 1. Operation Cycles:  Not less than 20,000 cycles. 
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L. Cable Drums and Shaft for Doors:  Cast-aluminum or gray-iron casting cable drums mounted on 
torsion shaft and grooved to receive door-lifting cables as door is raised.  Mount counterbalance 
mechanism with manufacturer's standard ball-bearing brackets at each end of torsion shaft. 
1. Cables:  Galvanized-steel lifting cables. 
2. Cable Safety Device:  Include, on each side-edge of door, a device designed to automatically 

stop door if either lifting cable breaks. 
3. Bracket:  Provide anchor support bracket as required to connect stationary end of spring to 

the wall and to level the shaft and prevent sag. 
4. Provide a spring bumper at each horizontal track to cushion door at end of opening operation. 

 
2.02 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Clopay Building Products 
2. Haas Door 
3. Overhead Door Corporation 
4. Raynor 
5. Wayne-Dalton Corp. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 

A. Install sectional doors and operating equipment complete with necessary hardware, anchors, 
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as 
specified. 

 
B. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid 

installation of track and door-operating equipment.  Repair galvanized coating on tracks 
according to ASTM A 780. 

 
C. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, 

twist, or distortion.  Adjust doors and seals to provide weathertight fit around entire perimeter. 
 

3.02 DEMONSTRATION 
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain sectional doors. 
 

END OF SECTION 
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SECTION 08 7100 
 

DOOR HARDWARE 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 A. This section includes the following: 

1. Commercial door hardware for Swinging doors and other doors to the extent indicated on 
drawings. 

  2. Cylinders for doors. 
3. All items of finish hardware shown in hardware sets and required for a complete installation 

except items specifically indicated to be by others. 
 
 B. Related work in other Sections: 
  1. Section 08 1113, Hollow Metal Doors/Frames 
 
 C. Hardware for the following is specified elsewhere (unless specifically listed in the hardware sets): 
  1. Overhead Doors (except cylinders provided by this Contractor) 
 

D. Related Documents: The provisions of the General Conditions and the sections included under 
Division 00 & 01 are included as part of this Section as through bound herein. 

 
1.02 REFERENCES: 
 A. Finish hardware in this section shall meet the following standards as established by and 

the standard latest revision will be effect: 
  1. The Door and Hardware Institute (DHI) Various Publications 
  2. American National Standards (ANSI)/Builders Hardware Manufacturer Association (BMHA) 
  3. CABO/ANSI A117.1 Accessible and Usage Buildings and Facilities 
  4. Underwriters Laboratories (UL) 
   a. UL 10C – Fire Tests of Door Assemblies 
   b. UL 305 – Panic Hardware 
  5. Applicable State and Local Building Codes 
  6. American Disabilities Act (ADA).  Including (but not limited to) the following requirements: 

a. Handles, Pulls, Latches, Locks, and other Operating Devices:  Shape that is easy to 
grasp with one hand and does not require tight grasping, tight pinching, or twisting of the 
wrist. 

b. Door Closers: Max. opening-force: Interior Hinged Doors:  5 lbf applied perpendicular to 
door.  

c. Thresholds:  Not more than 1/2” high bevel raised thresholds with a slope of not more 
than 1:2. 

 
B. Fire-Rated Door Assemblies:  Provide hardware for assemblies complying with NFPA 80 that are 

listed & labeled by an acceptable agency for fire ratings indicated, based on testing according to 
NFPA 252. 

 
1.03 SUBMITTALS: 
 A. Submittal shall specifically include: 

1. Schedules: Detailed schedule of finish hardware in the Door and Hardware Institute’s 
sequence and format.  Hardware schedule to be complete with Title Page, Door Index/Keying 
Schedule and Manufactures legend.  After review is complete and all issues have been 
addressed, provide submittal of the corrected, revised, final schedule for record and field use. 

2. Product Data: Catalog cuts, clearly marked and identified, illustrating and describing each 
product included in the hardware schedule.  Formulate these catalog cuts into sets and 
include a set with each copy of the hardware schedule submitted. 

3. Samples: If so requested by the Architect, provide a sample of any product or item requested, 
properly marked and tagged, for the opening for which it is intended.  After examination and 
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approval by the Architect, the sample shall be turned over to the Contractor, for incorporation 
into the project. 

4. Templates: After schedule has been reviewed, provide a complete “Template List”.  Further 
and upon request, provide copies to manufacturers or trades, whose work includes 
preparation of their products, to receive hardware.  Provide copies of all such transmittals to 
the contractor, for their files.  If physical samples are required, the manufacturer may request 
it from the general contractor and assume all responsibility of shipping it complete to the 
project. 

   
B. Keying Schedule: The hardware supplier shall work with the Owner and the Architect to generate 

the keying schedule. The Contractor shall work with the School Personnel to (a.) determine the 
keying requirements, (b.) receive the cores, (c.) key the cores, (d.) remove the construction cores 
and (e.) install the final cores. 

 
C. Operations and Maintenance Data: At the completion of the project, provide an Owner’s 

Operation and Maintenance Manual.  The manual shall consist of a hard three ring binder.  
Include a copy of the latest revised and updated schedule of finish hardware, complete with 
catalog cuts and keying schedule.  In addition, furnish one copy of maintenance and parts 
manual, for those items, for which they are readily available and normally provided. 

 
1.04 QUALITY ASSURANCE: 

A. Substitutions:  Manufacturers & model numbers listed are intended to establish a standard of 
quality. Certain products have been selected for unique characteristics and particular suitability. 
Substitutions require architect’s approval. Written requests must be made ten days prior to bid. 
To propose a substitute: submit product data for specified item and proposed item; indicate basis 
for substitution & any savings; provide sample if requested. Substitutions (if approved) will be 
listed in an addendum prior to bid.  

 
B. Supplier Qualification: The hardware supplier must be engaged currently in the furnishing, 

delivery and servicing of contract builders hardware.  The firm shall have been furnishing 
hardware on similar projects in the vicinity for not less than five (5) years.  The supplier must 
employ a certified Architectural Hardware Consultant (AHC) with a minimum of ten (10) years 
experience to be available at reasonable times during the course of this project for consultation 
with the owner, architect and general contractor. 

 
C. Single source responsibility: Obtain each type of hardware (latches, locks, hinges, closers, etc) 

from a single manufacturer. This will be enforced for mechanical and electrical products. 
 
1.05 COORDINATION: 

A. Coordinate work of this section with other directly affected sections requiring any integral 
reinforcement for the door hardware. 

 
B. The hardware supplier’s Architectural Hardware Consultant (AHC) shall review specifications for 

suitability of the hardware and consult with the architect and contractors to determine if revisions 
are needed and/or required prior to ordering hardware. Restocking charges or others costs 
resulting from a failure to perform this work will not be allowed. This work shall include (but not 
limited to) field-checking each door opening to ascertain which type of door stop is most 
appropriate for each situation. Also note required AHC certification of installation described in 
Field Quality Control in Part 3 of his Section. 

 
1.06 DELIVERY, STORAGE AND HANDLIING: 

A. Marking and packaging: All items of hardware shall be delivered to the job site, in the mfr.’s 
original packages, they shall be marked to correspond with approved hardware schedule, item 
number, heading number, door number and key sets symbols. Include installation instructions 
with each piece of hardware. 

 
B. Delivery: The hardware supplier shall coordinate delivery with GC, in order to compile an 

acceptable delivery schedule.  Some items of the hardware may be delivered to fabricators for 
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factory installation. In such case, the GC shall be advised of such shipments, along with copies of 
shipping tickets and other documentation, thus transferring responsibility to the 
manufacturer/fabricator, for care of said hardware. Any associated delivery fees are part of this 
Section and will not involve additional cost to the Owner. 

 
C. Storage: Hardware is to be delivered to the job site and stored in a clean dry, secure area, with 

adequate strong shelving.  If requested by the contractor, the hardware supplier shall send a 
representative to the job site to “assist” the check in and laying-out of the hardware on the 
shelves.  A representative of the contractor MUST be present.  At this time any installation tips or 
special instructions will be reviewed. 

 
1.07 MAINTENANCE SERVICE: 

A. Maintenance Service:  Beginning at Substantial Completion, provide six months’ full maintenance 
by skilled employees of door hardware installer.  Include preventive maintenance, repair or 
replacement of worn or defective components, lubrication, cleaning, and adjusting as required for 
proper hardware operation.  Provide parts and supplies as used in the manufacture and 
installation of original products. 

 
 B. Six-Month Adjustment:  Approx. six months after Substantial Completion, perform the following: 

1. Examine & readjust each item of door hardware (manual and electric) as necessary to ensure 
function. 

2. Replace door hardware items that have deteriorated or failed due to faulty design, materials, 
or installation of door hardware units. 

 
C. Maintenance Tools: Furnish complete set of special tools required for maintenance and 

adjustment of hardware, including changing of cylinders. 
 
PART 2  PRODUCTS 
 
2.01 MATERIALS AND MANUFACTURERS 
 A. General 

1. The first manufacturer listed for each product is the Basis of Specification and the 
abbreviated name of this manufacturer (along with appropriate model numbers) is used in the 
Hardware Sets.  Even though additional acceptable manufacturers are listed, products must 
still provide all of the functions and features of the Basis of Specification. 

2. Hand of Doors: Refer to Drawings for direction of swing/had of each door leaf.  Furnish each 
item of hardware appropriate for operation of door movement show. 

3. Where the exact types of hardware specified are not adaptable to the finished shape or size 
of the members requiring hardware, furnish suitable types having as nearly as possible the 
same operation and quality as the type specified, subject to Architect's approval. 

 
B. Screws and Fasteners: Provide all screws and fasteners of the proper size and type to properly 

anchor or attach the item of hardware they are intended for.  Provide all fasteners with Phillips 
head; do not use through-bolts for installation where bolt head or nut on opposite face is exposed 
in other work unless their use is the only means of reinforcing the work adequately to fasten the 
hardware securely. 

 
 C. Hinges: The following is a guide for hinge type required for this specification: 
  1. 1-3/4” thick doors up to and including 3’0” wide: 

a. Exterior: standard (.134) or heavy weight (.180) ball bearing, bronze/stainless steel 4-1/2” 
high. 

   b. Interior: standard (.134) or heavy weight (.180) plain or ball bearing, steel 4-1/2” high. 
  2. 1-3/4” doors over 3’0” wide: 

a. Exterior: standard (.134) or heavy weight (.180) ball bearing, bronze/stainless steel 5” 
high. 

   b. Interior: standard (.134) or heavy weight (.180) plain or ball bearing, steel 5” high. 
3. Furnish one pair of hinges for all doors up to 60” high.  Furnish one additional hinge for every 

additional 30” or fraction thereof.  The width of hinges shall be sufficient to clear all trim. 
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  4. Acceptable Manufacturers: Ives, Hager, Stanley, Bommer, McKinney 
 
 E. Mortise Locks  

1. Locks shall be ANSI A156.13, Grade 1 mortise locksets, Manufactured from heavy gauge 
steel, containing corrosion resistant components. Lock case shall be multi-function and field 
reversible for handing without opening the case. 

2. Locks to have a standard 2-3/4” backset with a full 3/4" throw latch bolt. Deadbolt shall be a 
full 1” throw, constructed of stainless steel. 

3. Lever trim shall be cast or forged in the design specified, with 2 1/8” dia. roses with wrought 
roses and external lever spring case. Levers shall be thru-bolted to assure proper alignment 
and shall have a 2-piece spindle. Trim shall be applied by threaded bushing “no exposed 
screws”. 

4. Unless in conflict with Regulatory Requirements specified herein, provide knurling on back 
half of levers for use by sight-impaired persons at doors leading to mechanical rooms, 
electrical rooms, and other similar hazardous areas. 

  5. Acceptable Manufacturer: Falcon MA Series (no substitutions). 
 
 G. Door Closers 

1. All closers will utilize a stable fluid withstanding temperature range of 120 degrees f  to –30 
degrees f  without seasonal adjustment of closer speed to properly close the door. Closers on 
fire rated doors will be provided with temperature stabilizing fluid that complies with standard 
UL 10C for “Positive Pressure Fire Tests of Door Assemblies” and UBC 7-2 (1997). 

2. Spring power shall be continuously adjustable over the full range of closer sizes and allow for 
reduced opening force for the physically handicapped. Hydraulic regulation shall be by 
tamper-proof, non-critical valves. 

  3. All closer shall have forged steel arms and forged forearms for parallel arm closers. 
4. Closer cylinders and arms shall have a power coating finish. For metal components that can’t 

be power coated, a rust inhibiting finish must be used. 
5. All closers will not be seen on the public side or hallway side of the door. The appropriate 

drop plate or mounting plates will be used as conditions dictate. Pay special attention to ST 
numbers, these are special template numbers requiring manufacturer to include special 
instructions, plates, brackets and/or screws. 

6. Closer Accessories: Contractor shall provide all necessary plates/spaces required to make 
closers functional on doors, whether or not such plates/spacers are listed in hardware sets or 
not. 

  7. Acceptable Manufacturers: LCN, Falcon, Norton. 
 

I. Door Stops and Holders: It shall be the responsibility or the hardware supplier to provide 
doorstops for all doors in accordance with following requirements: 
1. Unless overhead stop or other specialty stop is specifically indicated, doors shall receive 

stops as follows: 
   a. Doors that swing against CMU walls: Wall Stop (Ives #WS402, US26D). 

2. At any opening where a wall or floor stop cannot be used, provide a heavy-duty overhead 
stop. 

  3. Hinge pin stops will not be acceptable. 
  4. Acceptable Manufacturers: Ives, Rockwood, Trimco, Brookline 
 

J. Thresholds and Gasketing: Furnish as specified and per details. Match finish of other items as 
closely as possible. Provide only those units where resilient or flexible seal strip is easily 
replaceable and readily available. Threshold, sweep and weather-stripping will be supplied to 
weather proof the exterior doors. The thresholds will be supplied to fit the particular sill conditions 
and not conflict with the American Disabilities Act (ADA). Exterior pairs of doors will have split 
astragal to prevent air infiltration. Interior doors may require gasketing, thresholds and sweeps to 
act as a sound barrier. 

  1. Acceptable Manufacturers: National Guard Products, Pemko, Reese, Zero 
 

K. Silencers: Provide push in type for metal frames. Provide 3 each for single doors, 2 each for pair 
of doors. Omit silencers where gasketing is scheduled. 
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  1. Acceptable Manufacturers: Ives, Rockwood, Trimco, Brookline 
 

N. Overhead Stops/Holders:  Overhead door stops and holders; surface or concealed at the top of 
the door shall have shock absorber in extruded stainless steel case. Hold open and shock 
absorber feature that automatically engages and releases the door. Sliding member in the 
channel shall have accessible adjustment screw to regulate hold open tension. 

  1. Acceptable Manufacturers: Glynn-Johnson, Rixson, Sargent. 
 

O. Other Hardware: Where other hardware is indicated in Hardware Sets, but not specified above, 
provide hardware by any manufacturer approved to supply hardware under this Section and able 
to supply hardware equivalent to the items specified and appropriate for the application. 

  
2.02 CYLINDERS AND KEYING 

A. Meet with Architect and Owner to finalize keying requirements and obtain keying instructions in 
writing.  System to be keyed in the existing Grand Master Key System as selected by the Owner. 

 
B. Provide Schlage factory keyed into Owners existing key system. 
 

 C. Keys and key blanks shall be protected by one or more utility patents. 
 
D. Cylinders shall be small format size, Interchangeable Cores to incorporate a dual-locking 

mechanism to check for patented features on keys. 
 
E. Provide temporary construction keying system, furnished along with three (3) Construction 

Control Keys and twelve (12) each Construction Change Keys. 
 

F. Furnish permanent directly to Owner’s representative by secure courier, return receipt requested, 
from manufacturer.  Failure to properly comply with these requirements shall be cause for 
replacement of cylinders and keys involved at no additional cost to Owner. 

 
G. Provide cylinders for doors that are patent protected until 2024. Provide cylinders that incorporate 

a dual-locking mechanism with 5 interlocking finger pins to check for patented feature on keys. 
 

H. Mark permanent cylinders and keys with applicable blind code for identification.  Visual key 
control mark cores with CKC side stamping.  These visual key control marks or codes shall not 
include actual key cuts. 

 
I. Cylinder and key identification stamping to be approved by Architect and Owner.  Failure to 

properly comply with these requirements shall be cause for replacement of cylinders and keys 
involved at no additional cost to Owner. 

 
J. Provide cylinders with nickel silver bottom pins. 

 
K. Manufacture keys of nickel silver with a minimum thickness of 0.092”. 

 
L. Stamp keys with Owner unique key system facility code as established by the manufacturer, key 

symbol (VKC) and embossed with “DO NOT DUPLICATE” along with the full patent number to 
enforce the patent protection. 

 
M. Furnish keys in following quantities: 

1. Furnish a sum total of three (3) change keys per cylinder. This sum total of keys shall be cut 
and furnished as directed by OWNER. Any unused balance of cut change keys shall be 
furnished as key blanks directly to Owner with the Cut Keys. 

2.  Furnish a sum total of three (3) Permanent Control Keys and a sum total of six (6) each 
Master Keys of each type as directed by Owner. Any unused balance of Master Keys of any 
type shall be furnished as key blanks directly to Owner with the Cut Keys. 
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2.03 FINISHES: 
A. All hardware is to be furnished in one of the following finishes, depending upon the item and it’s 

base metal.  All satin chrome or satin stainless steel or as noted. 
 Item BHMA # US # 
    
 Hinges interior 652 (US26D) 
 Locks 626 (US26D) 
    
 Door Closers 689 (alum painted) 
 Plates, Push/Pulls 630 (US32D) 
 Door floor stops 626 (US26D) 
 Overhead Holders 630 (US32D) 

  Other items to be 630 if available.  If not, 626 over brass or bronze. 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION: 

A. Prior to installation of hardware, examine condition of opening size, shall be verified as to door 
frames being plumb and of correct tolerance, walls or any related items that would prevent proper 
installation of doors and hardware.  Correct any and all defects prior to proceeding with 
installation. 

 
B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections 

before electrified door hardware installation.  Coordinate with any additional security requirements 
from Owner and Architect. 

 
3.02 INSTALLATION: 

A. Prior to hardware installation the general contractor will set up a preinstall job site meeting with 
the hardware supplier, hardware installer and any other trades people deemed necessary (i.e. 
electrical contractor, security contractor, etc.) for communication and coordination. 

 
B. Review with the architect the mounting locations of various items of hardware in accordance with 

the DHI’s “Recommended Locations for Architectural Hardware” for standard and custom steel 
doors and frames, and DHI’s WDHS-3 for flush wood doors.  Special attention to be given to all 
special and unusual conditions.  All hardware shall be installed by carpenter mechanics skilled in 
the application of said hardware. 

 
C. Install each hardware item in compliance with the manufacturer’s instructions and 

recommendations, using only the fasteners provided by the manufacturer. 
 

D. Set thresholds for exterior doors in a full bed of butyl-rubber or polyisobutylene mastic sealant 
complying with requirements specified in Division 7 “Joint-Sealers”. 

 
3.03 FIELD QUALITY CONTROL: 

A. After all hardware has been installed, provide the services of a qualified hardware consultant to 
check for proper installation of hardware, according to the final hardware and schedule.  Also, 
check the operation and adjustment of all hardware items in accordance with the manufacturer’s 
recommendations. 

 
B. Provide protection for all items of hardware during construction, to prevent damage, field painting 

or marring. 
 
3.04 ADJUSTING AND CLEANING: 

A. At final completion, hardware shall be left clean and free from disfigurement.  Make final 
adjustment to all door closers and other items of hardware.  Where hardware is found defective, 
repair or replace or otherwise correct as directed.  After building is occupied, arrange an 
appointment with owner’s representative to instruct in the proper use, servicing, adjusting and 
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maintenance of the hardware.  Refer to Part 1 of this Section for Six-Month Maintenance and 
adjustment requirements. 

 
B. Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions 

as needed for the owners continued adjustment, maintenance, removal and replacement of 
hardware. 

 
   

END OF SECTION 
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SECTION 09 9100 
 

PAINTING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. Exterior and interior painting with opaque finishes including painted mechanical and electrical 
items, primers, sealers and finish paints. Painted exposed surfaces, except where these 
Specifications indicate that the surface or material is not to be painted or is to remain natural.  If 
an item or a surface is not specifically mentioned, paint the item or surface the same as similar 
adjacent materials or surfaces.   

  1. Includes surface preparation and field application of paints, transparent finishes and coatings. 
2. Includes all painting work and related materials not specified under another section but 

required for the work whether or not specifically referred to herein. 
 

B. Related Documents:  The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 

 
1.02 SUBMITTALS 

A. Submittal shall specifically include: 
1. Product Data: Including material make-up and application instructions for each type of paint. 
2. Painting Schedule: Complete schedule listing manufacturer, proprietary names/number, 

surfaces to be painted, primers, finish coats and tinting. 
3. Samples: 
 a. Complete paint deck from which to choose colors. 

   b. Provide paint match samples for custom matches as required the Architect. 
 
1.03 QUALITY ASSURANCE 

A. Environmental Requirements: Painting manufacturer and Contractor shall conform to State and 
local V.O.C. (Volatile Organic Compound) Regulations in area where Project is located. In 
addition, all field-applied interior paint shall comply with the maximum VOC content as follows: 

  1. Paint Prime Coats: 100 g/L (Primers, Sealers, Undercoaters) 
  2. Paint Finish Coats (unless otherwise listed below) : 50 g/L (Flats or Nonflat Coatings) 
  3. Anti-Corrosive/Anti-Rust Paint Coats: 250 g/L (Anti-Corrosive/Anti-Rust Paints) 
  4. Dry-fall Paint Coats: 150 g/L (Dry-fog Coatings) 
  5. Transparent Wood Finishes: 
   a. Stains: 100 g/L (Stains, Interior) 
   b. Varnish/Lacquer: 275 g/L (Clear Wood Finishes, Varnish or Sealers, Lacquer) 
 

B. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings similar 
in material, design, and extent to those indicated for this Project, whose work has resulted in 
applications with a record of successful in-service performance. 

 
C. Paint Coordination 

1. Verify compatibility of finish coat with manufacturer's and fabricator's shop applied prime 
coats. 

2. Provide barrier coats over incompatible primers, or remove and reprime as required. 
3. Notify architect in writing of any anticipated problems using finish paints specified with 

following: 
a. Primed surfaces 
b. Previously painted surfaces 
c. Proper coverage 

 
D. Colors and Sample Rooms 

1. Multiple paint colors shall be as selected by the Architect.  Before any work is done, the 
Architect will furnish the contractor with a set of color drawings and a schedule showing 
where various paint colors shall be applied.  The contractor shall then prepare samples at the 
job as required until the colors and textures are satisfactory. 
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1.04 ENVIRONMENTAL REQUIREMENTS 
A. Store and apply materials in environmental conditions required by manufacturer's instructions. 

 
B. Do not apply paints when temperature outside or in any interior area is less than recommended 

by manufacturer.  Apply solvent-thinned paints only when temperatures of surfaces to be painted 
and surrounding air are between 45 and 95 deg F. 

 
C. Do not apply finish material in areas where humidity is above acceptable limit recommended by 

manufacturer. 
 

D. Do not apply paint to wet or damp surfaces, surfaces exposed to hot sun, or during cold or frosty 
weather when temperature is below freezing or predicted to fall below freezing. 

 
1.05 SYSTEM DESCRIPTION 

A. To establish a level of quality, the painting schedule below references the Master Painters 
Institutes (MPI) categories. The MPI categories listed are to assist in providing general guidelines 
for paint type selection. 

 
PART 2  PRODUCTS 
   
2.01 MATERIALS 

A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible 
with one another and with the substrates indicated under conditions of service and application, as 
demonstrated by manufacturer based on testing and field experience. 

 
B. Material Quality:  Provide manufacturer’s best-quality paint material of the various coating types 

specified that are factory formulated and recommended by manufacturer for application indicated.  
Paint-material containers not displaying manufacturer’s product identification will not be 
acceptable. 

 
C. All paint shall be delivered to the site in manufacturer’s sealed containers.  Each container shall 

be labeled by the manufacturer.  Label shall include type of paint, color of paint, and instructions 
for reducing.  Thinning shall be done only in accordance with directions of manufacturer. 

 
D. Accessory Materials:  Linseed oil, shellac, turpentine, paint thinners and other materials required 

to achieve the finishes specified and as recommended by manufacturer whose products are 
used. 

 
E. Approved Manufacturers: 
 1. Pittsburg Paints (P-P). 

  2. Sherwin-Williams 
  3. ICI 
 
2.02 EXTERIOR PAINTING SCHEDULE 
 

A. Metal – Galvanized (Gloss):  (Acrylic Latex System), similar to MPI EXT 5.3A. 
1.  Clean galvanized surfaces with non petroleum-based solvents so surface is free of oil and 

surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from 
coil stock by mechanical methods. 

  2. Primer:  DTM, 2.0-3.0 mils DFT/coat. 
3. Finish Coats: DTM Acrylic Coating 100 percent Acrylic, Waterborne, Semi-Gloss, 3.0 mils 

DFT/coat. 
  4. Surfaces:  Exterior lintels, hollow metal doors and frames. 
 
PART 3  EXECUTION 
 
3.01 SEQUENCING AND SCHEDULING 

A. Coordinate the sequencing and scheduling of the painting to ensure the optimal application of 
paint without damaging adjacent surfaces. 
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1. Paint doors and frames prior to installation of door hardware. 
2. Do not paint overhead surfaces of items which will be exposed to view when project is 

finished such as ductwork piping etc., until overhead work is completed. 
 
3.02 EXAMINATION AND PREPARATION 

A. Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and 
similar items already installed that are not to be painted.  If removal is impractical or impossible 
because of size or weight of the item, provide surface-applied protection before surface 
preparation and painting. After completing painting operations in each space or area, reinstall 
items removed using workers skilled in the trades involved. 

 
B. Examine substrates, areas and conditions, with the applicator present, under which painting will 

be performed for compliance with paint application requirements.  Document any unsatisfactory 
conditions encountered (specifically damages caused by others and latent damage as defined by 
PDCA P1-92.  Make arrangements to have unsatisfactory conditions corrected prior to painting.  
Do not begin painting until unsatisfactory conditions have been corrected.  Starting painting will 
be construed as Applicator’s acceptance of surfaces and conditions within that specific area. 
1. Schedule examination of conditions in time to allow corrective work to be undertaken without 

affecting the overall project schedule. 
  2. Correct minor defects and clean surfaces which affect work of this Section. 
 

C. Measure moisture content of porous surfaces using an electronic moisture meter.  Do not apply 
finishes unless moisture content is less than 12 percent. 

 
D. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer’s 

written instructions for each particular substrate condition and as specified. 
  1. Provide barrier coats over incompatible primers or remove and reprime. 

3. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, 
and sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. Seal 
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer 
has dried; sand between coats. 

4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; 
remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or 
mechanical cleaning methods that comply with SSPC’s recommendations. Shop Primed 
Steel Surfaces and Existing Steel to be painted:  Sand and scrape to remove loose primer 
and rust, hand clean, clean surfaces with solvent.  Prime bare steel surfaces. 

5. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so 
surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet 
metal fabricated from coil stock by mechanical methods. Apply coat of etching primer. 

 
E. Material Preparation:  Mix and prepare paint materials according to manufacturer’s written 

instructions. 
 

F. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple 
coats of same material are applied.  Tint undercoats to match the color of the finish coat, but 
provide sufficient differences in shade of undercoats to distinguish each separate coat. 

 
G. Masking: All color changes shall be cleanly masked to achieve sharp transition of color.  Verify 

exact location of color changes with Architect. 
 
3.03 APPLICATION 

A. General Application Procedures: Apply paints and coatings by brush, roller, spray, or other 
applicators according to manufacturer’s written instructions. Apply materials under adequate 
illumination, evenly spread and smoothly flowed on without runs or sags. Apply materials at 
manufacturer's recommended wet film thicknesses to achieve manufacturer's recommended dry 
film thickness (DFT) or as otherwise specified.  DFT’s and number of coats indicated are 
minimums; provide additional thickness and/or additional coats where recommended by 
manufacturer. Thoroughly dry coats before applying succeeding coats; follow manufacturer's 
recommended drying times between coats as minimum. 
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2. Doors: Paint tops, bottoms and both faces of all hollow metal doors and other doors 
unfinished doors. 

 
3.04 CLEANING 

A. As work proceeds, promptly remove finishes where spilled, splashed, or spattered. 
 

B. Upon completion, paint spots shall be removed from glass, hardware and other surfaces. 
 

C. Solvents or cleansing solutions, and method used to clean finish surfaces shall not cause 
damage thereto. When in doubt, verify proper method of removing paint spots from finish 
surfaces before attempting to remove them. 

 
D. Rubbish and accumulated materials shall be removed from premises. 

 
 

END OF SECTION 
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SECTION 10 4400 
 

FIRE PROTECTION SPECIALTIES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. Firefighting devices, except items or devices connected to a fire protection system: 
  1. Portable fire extinguishers. 

2. All labor, material and components required for a complete installation of fire protection 
specialties not specified under another section but required for the work whether or not 
specifically referred to herein. 

 
B. Related Documents: The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
 
1.02 SUBMITTALS 

A. Submittal shall specifically include: 
  1. Product Data: For all manufactured items in this Section 
 
1.03 QUALITY ASSURANCE 

A. Integrity of fire rated walls must be maintained with installation of recessed or semi-recessed fire 
extinguisher cabinet.  

 
 B. Fire Extinguishers: 

1. Fabricate and label fire extinguishers to comply with NFPA 10, “Standard for Portable Fire 
Extinguishers”. 

  2. Provide extinguishers listed and labeled by FM. 
 
PART 2  PRODUCTS 
 
2.01 FIRE EXTINGUISHERS AND CABINETS 
 A. Approved Manufacturers (Subject to compliance with requirements): 
  1. Larsen’s Manufacturing Company 
  2. J.L. Industries, Inc.  
  3. Potter-Roemer. 
 
 B. Surface Mounted 
  1. Mounting: Metal bracket mounted 
  2. Extinguisher: 5 lb., multipurpose dry chemical type. 

3. Identification:  Provide lettering to comply with authorities having jurisdiction for letter style, 
color, size, spacing, and location.  Locate as directed by Architect.  Text: “FIRE 
EXTINGUISHER”  in red letter vinyl decal applied to wall surface above extinguisher. 

4. Application: Typical wall mounted fire extinguishers indicated on Drawings. 
 
PART 3  EXECUTION 
 
3.01  INSTALLATION 

A. Install fire extinguishers in accordance with manufacturer's instructions.  
 
 B. Install units level in wall openings. Leave in proper working order. 
 

END OF SECTION 
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SECTION 13 3613 

PREFABRICATED STEEL STRUCTURES 

PART 1 GENERAL 

1.01 DESCRIPTION OF WORK 

This section includes the observation/video tower to be located on the band practice field. 

All related materials and components for the above-named specialty items not specified under 
another section but required for the work whether or not specifically referred to herein. 

 
Related Documents: The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 
  

1.02 REFERENCED STANDARD 

 AWS D1.1  

1.03 SUBMITTALS 

Submittal Package: Vendor to supply one .pdf copy of the submittal package, which consists of a set 
of SEALED elevation, frame, roof and base drawings (in addition to the drawings and instructions in 
the base kit).  

1.04 OPERATION AND MAINTENANCE 

Include data on warranty and regular maintenance. 

1.05 REGULATORY REQUIREMENTS 

 OSHA 1910.25 

1.06 QUALITY ASSURANCE 

A. Vendor shall be a firm engaged in the supply of observation towers to educational institutions.  

B. Manufacturer shall be a firm engaged in the fabrication of steel assemblies in the United 
States. 

C. Vendor and Manufacturer shall each have a minimum of 5 years’ experience in A & B, 
respectively.  

1.07 FIELD CONDITIONS 

Vendor is not responsible for field measurement but will be provided access to the project site. 

1.08 WARRANTY 

Submit a standard warranty, stating that observation tower is guaranteed for one year against defects 
in materials and workmanship. Vendor guarantee does not cover normal wear and tear, improper 
handling, any misuse, or any defects caused by vandalism or subsequent abuse.  
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PART 2 PRODUCTS 

2.01 VENDOR 

Approved product (all others must be approved in advance of bid): Tower model FWS28 (628-29S) – 
by Educational Steel Products, LLC, 765-534-4092 - www.fieldtowers.com 

2.02 MATERIALS Prefabricated Steel Personnel Tower: 

A. Provide a complete, integrated set of mutually dependent components that form a completely 
assembled, prefabricated steel personnel tower.  

B. Provide drawings and instructions, along with all embedded components for the concrete 
slab: 

 1. Anchor bolt/rebar assembly 

 2. Installation jig 

 3. Precut rebar for the grid with chairs and verticals 

 5. Rebar tie wire with tie tool 

C. Tower shall be capable of withstanding structural and other loads without failure.  Project 
includes structural framing, stair landings, treads, stringers, handrails, platform railings and 
panels, gate fabric and hardware. 

1. Main Frame: Structural steel tubing and angle iron  

2. Platforms: Diamond grip-strut treads 

3. Side railings: Galvanized expanded metal in-fill 

4. Safety items:  

a. OSHA-compliant caution signage on all levels.  

b. Safety chain on top level. 

c. Limited-access grates to nominal 12’. 

d. Gate with padlock. 

D. Model FWS28 (628-29S): Include all materials and labor to fabricate a 28-foot fixed viewing 
tower with stairs, which is to be bolted onto a concrete pad utilizing a welded embedded 
assembly provided by the same vendor as the tower.  

E. Coatings: Finish exposed metal frame surfaces with a minimum of two coats of Rustoleum 
9800 series DTM urethane in a ®Pantone or national brand color: (to be determined) for the 
frame. All other exposed surfaces to be galvanized. 

F. Viewing levels: Three (3) two-person levels (at 12’, 20’, & 28’) facing the practice field AND 
three (2) two-person levels (at 8’, 16’, & 24’) opposite the field (ignore if not needed).  

G. Capacity: Maximum allowed by local authorities…not to exceed two per front level. 

H. Roof: Provide manufacturers standard 

I. Overall dimensions: Approximately 5’-10” X 9’-8½“ X 31’-6”  
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J. Limited Access: Expanded metal grates to enclose up to approximately 12’. Nominal 8’ gate 
one half of narrow end of structure opposite the field. 

K. Wind rating: 115 m. p. h. when the specified floating ballast slab is provided. On normal 
(2500# bearing) soil, the footprint to obtain this wind rating is 11’ X 11’ X 18”   

2.03 FABRICATION 

Prefabricated: No field welding shall be performed. 

PART 3 EXECUTION 

3.01 DELIVERY 

 Delivery to job site is to be included. Adequate ingress/egress is to be provided by others. 

3.02 INSTALLATION 

 By others, consists of a crane with operator and signaler/rigger to erect the unit and labor to apply 
fasteners to the 16 anchor bolts. 

3.03 CLEAN AND ADJUST 

Tower is to be fully assembled by vendor prior to delivery. 

Clean, adjust, touch up paint and leave ready for school use. 

 

END OF SECTION 
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SECTION 26 0500 
 

GENERAL ELECTRICAL REQUIREMENTS 
  
PART 1  GENERAL  
 
1.01 SUMMARY  

A. This Section includes the following: 
1. General electrical installation requirements. 
2. General standards and codes. 
3. Workmanship. 
4. Coordination. 
5. Sleeves for raceways and cables. 
6. Mounting heights. 

 
B. Related Documents: The provisions of the General Conditions, Supplementary General 

Conditions, and the Sections included under Division 01 are included as a part of this Section as 
though bound herein. 

 
1.02 GENERAL STANDARDS / CODES 

A. The applicable provisions of the following standards shall govern. All electrical equipment must 
contain UL label and be manufactured and assembled in the USA. 

 
B. All work shall be installed in strict accordance with the latest edition of all applicable codes 

including (but not limited to) the following codes and standards. 
1. National Electrical Code, NFPA 70.  
2. Life Safety Code, NFPA 101.  
3. Other Provisions of NFPA as applicable.  
4. Local Electrical Codes.  
5. Local utility company requirements.  
6.  ADA/ADAAGrequirements.  
7.  ASME.  
8. Ohio Building Code. 

 
1.03  PERMITS AND FEES  

A.  Obtain and pay for all permits required by all laws and regulations or public authority having such 
jurisdiction. File drawings necessary to obtain permits.  

 
1.04 SUBMITTALS 

A. General:  Prepare, review, approve, and submit specified submittals in accordance with 
“Conditions of the Contract” and Division 01 Submittals Sections.  Product data, shop drawings, 
samples, and similar submittals are defined in Division 01. 

 
B. Submittal shall specifically include: 

  1. Product Data for each type of material specified. 
  2. Certified test reports showing compliance with specified performance characteristics. 
  3. Manufacturer’s installation instructions. 
 
1.05 GENERAL REQUIREMENTS 

A.  Furnish and install all necessary hangers, supports, straps, boxes, fittings and other similar 
appurtenances not indicated on the Drawings but which are required for a complete and properly 
installed system consistent with the architectural treatment of the building.  

  
B.  The Contractor shall be responsible for acquiring all pertinent information regarding peculiarities 

and limitations of space available for installation of materials and apparatus under this contract, 
and see that all equipment necessary to be reached from time to time for operation and 
maintenance are made easily accessible. Clearances, when possible, shall be greater than those 
required by code. Code required clearances shall always be maintained.  
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C.  Refer to Architectural Drawings to verify all building dimensions.  The Contractor shall 
immediately inform the Architect in writing of any conflicts and discrepancies regarding the 
installation of any items.  

  
D.  The Contractor shall be responsible to ensure that all equipment the Contractor proposes to 

install in lieu of specified equipment will fit in available space. The Contractor shall be responsible 
for any additional costs associated with relocation of other Trade’s equipment caused by this 
change.  

  
E.  All electrical work installed in finished areas shall be concealed. All electrical work installed in 

unfinished areas may be exposed at the discretion of the Owner's representative. Where exposed 
conduit and boxes are installed in areas which are already finished, such work shall be painted by 
the electrical contractor to match adjacent surfaces as directed in field. 

 
F. Arrange for chases, slots, and openings in other building components during progress of 

construction, to allow for electrical installations. Sequence, coordinate, and integrate installations 
of electrical materials and equipment for efficient flow of the Work. 

 
G. Install systems, materials, and equipment to conform with approved submittal data, including 

coordination drawings, to greatest extent possible.  Install all equipment and materials in strict 
accordance with manufacturer's written instructions. 

 
H. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 

building systems and architectural/structural components. 
 
I. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of 

equipment components. Connect equipment for ease of disconnecting, with minimum of 
interference with other installations. 

 
J. Install systems, materials, and equipment giving right-of-way priority to systems required to be 

installed at a specified slope. 
 
K. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to 

be removed. 
 

L. Branch subfeeder circuits shall be installed as shown on the plans. The symbols used to indicate 
the purpose of which the various outlets are intended are identified in the Legend. 

 
M. No wire size smaller than No. 12 shall be used for any branch circuit unless otherwise noted on 

plans for control circuits. Larger sizes shall be used where required and/or indicated on the plans. 
Minimum conduit size shall be 3/4". 

 
N. Device or fixture outlets shall not be installed directly back to back, where located on opposite 

sides of common walls. Outlets shall be offset by at least two feet. 
 
O. All wires shall be run continuous from outlet to outlet and all joints shall be properly spliced. 

Insulation value of joints shall be 100% in excess of that of the wire. Mechanical wire splicers may 
be used. The conductors terminating at each wired outlet shall be left not less than 8" long at their 
outlet fittings to facilitate installment of devices of fixtures. 

 
P. Materials installed shall be new, full weight, of the best quality. All similar materials shall be of the 

same type and manufacturer. All materials, apparatus and equipment shall bear the Underwriter's 
Laboratory, Inc. label where regularly supplied. 

 
Q. Contractor is responsible for the safety and good condition of the materials and equipment 

installed until final acceptance by the Owner. Materials shall be stored to prevent damage or 
weathering prior to installation. 
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R. The quantity or quality level shown or specified shall be the minimum provided or performed. In 
complying with these requirements, indicated numeric values are minimum or maximum, as 
appropriate for the context of the requirements. Should there be a conflict between the plans and 
specifications, the greater quantity or better quality shall be furnished. 

 
S. Tighten electrical connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer's published torque tightening values for equipment connectors. Where 
manufacturer's torquing requirements are not indicated, tighten connectors and terminals to 
comply with tightening torques specified by applicable UL Standards. Accomplish tightening by 
utilizing proper torquing tools, including torque screwdriver, beam-type torque wrench, and 
ratchet wrench with adjustable torque settings. Ensure that sealing grommets expand to form 
watertight seal. 

 
T. Upon completion of installation of equipment and electrical circuitry, energize circuitry and 

demonstrate capability and compliance with requirements. Where possible, correct 
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and 
replace with new units, and proceed with retesting. 

 
U. Prior to energizing, check installed wires and cables with megohm meter to determine insulation 

resistance levels to assure requirements are fulfilled.  Prior to energizing, test wires and cables for 
proper phase to phase connections, for electrical continuity and for short-circuits. Ensure that 
direction of rotation of each motor fulfills requirement. 

 
1.06  WORKMANSHIP  

A.  Electrical work shall meet or exceed the standards of installation and workmanship set forth in the 
latest edition of the National Electrical Contractors Association publication entitled NECA 
Standard of Installation, except as otherwise modified in these specifications or shown on the 
Drawings.  

  
B.  The Architect and Engineer reserve the right to direct the removal and replacement of any item 

which, in their opinion, does not present an orderly, neat or workmanlike appearance, or which 
does not comply with the contract drawings or these specifications. Perform such removals or 
replacements when directed in writing by the Architect and at the Contractor's expense.  

  
C.  The Contractor, insofar as the work is concerned, shall at all times keep the premises in a neat 

and orderly condition, and at the completion of the work shall properly clean up and cart away 
debris and excess materials.  

  
D.  The location of items shown on Drawings is approximate and the Architect shall have the right to 

relocate any item before it is installed, and without additional cost, 
 
E. Marks, dents or finish scratches will not be permitted on any exposed materials, fixtures or 

fittings. Inside of panels and equipment boxes shall be left clean. 
 
1.07 DRAWINGS  

A.  The Drawings accompanying these Specifications are complementary each to the other and what 
is called for by one shall be as if called for by both.  

  
B.  Consult all Contract Drawings which may affect the location of equipment, conduit and wiring and 

make minor adjustments in location to secure coordination.  
  

C.  Wiring layout is schematic and exact locations shall be determined by structural and other 
conditions. This shall not be construed to mean that the design of the system may be changed; it 
refers only to the exact locations of conduit and equipment to fit into the building as constructed 
and with the coordination of conduit and other equipment with piping and equipment included 
under other divisions of the Specifications.  

  
D.  Coordinate layout of work with other trades. Make minor adjustments in location required for 

coordination. Locations of structural systems, heating work, fire protection and plumbing lines 
shall take preference over locations of conduit lines where conflict occurs.  
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E.  Other than minor adjustments shall be submitted to the Architect for approval before proceeding 

with the work.  
 
1.08 COORDINATION 

A. Drawings are diagrammatic indicating design intent and indicating required size, points of 
termination and, in some cases, suggested routes of raceways, etc. However, it is not intended 
that drawings indicate fully coordinated conduit routing, all necessary offsets, etc. All ductwork, 
piping, conduit, raceways, cable assemblies, etc. shall be run as straight as possible and 
symmetrical (perpendicular to or parallel with) with architectural items. Work installed diagonal to 
building members shall not be permitted. The contract document drawings are an outline to 
indicate the approximate location and arrangement of ductwork, piping, equipment, outlets, 
raceways, cables, etc. 

 
B. The Electrical Contractor shall work in harmony with all building contractors and sub-contractors, 

so as not to cause any delays in pouring concrete, building masonry walls, etc. The location of 
risers and branch conduits are approximate, but owing to the lack of space in some instances, the 
all trades must work in harmony to insure space and satisfactory arrangement for all work to be 
installed under this contract. The Electrical Contractor shall consult the Architectural, Plumbing, 
HVAC and Structural plans in all instances before installing electrical work so that electrical work 
will not interfere with those trades. 

 
C. The Electrical Contractor shall participate in coordination efforts and in preparation of 

coordination drawings prior to fabrication or installation of any equipment, materials, etc. 
Coordinate actual clearances of all installed equipment. Exact location of electrical outlets, 
lighting fixtures, conduits, raceways, equipment, cable assemblies, applicable devices, etc. and of 
mechanical equipment, piping, ducts, fixtures, diffusers, grilles, louvers, dampers, etc., shall be 
coordinated well in advance by all affected contractors so there will be no interferences at 
installation between the various trades. Ensure that work of all trades, as well as working 
clearances, in electrical rooms or spaces complies with NEC Article 110. 

 
D. Conflicts in equipment and materials shall be corrected prior to installation. Should there be a 

conflict with drawings of other trades, this contractor shall work with the trades to correct the 
conflict while coordinating the project (prior to installation). If the conflict cannot be resolved, refer 
the matter to the owner's representative for a final decision as to method or material. Any work 
installed or equipment placed in position by this contractor creating a conflict shall be readjusted 
to the satisfaction of the Owner's Representative at the expense of this contractor. 

 
PART 2  PRODUCTS 
 
2.01  SLEEVES FOR RACEWAYS AND CABLES  

A.  Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends.  

 
B.  Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 

with plain ends and integral waterstop, unless otherwise indicated.  
 
C.  Sleeves for Rectangular Openings:  Galvanized sheet steel.  

1.  Minimum Metal Thickness:  
a.  For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 

16 inches, thickness shall be 0.052 inch. 
b.  For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or 

more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.  
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PART 3  EXECUTION  
 
3.01  SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS  

A.  Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.  

 
B.  Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 

openings are used.  Install sleeves during erection of slabs and walls.  
 

C.  Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.  
 

D.  Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall.  

 
E.  Cut sleeves to length for mounting flush with both surfaces of walls.  

 
F.  Extend sleeves installed in floors 2 inches above finished floor level.  

 
G.  Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, 

unless indicated otherwise.  
 

H.  Seal space outside of sleeves with grout for penetrations of concrete and masonry  
1.  Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing.  
 

I.  Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.".  

 
J.  Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration 
sleeves with firestop materials.  Comply with requirements in Division 07 Section "Penetration 
Firestopping."  

 
K.  Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-

type flashing units applied in coordination with roofing work.  
 

L.  Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

 
3.02  FIRESTOPPING  

A.  Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations 
to restore original fire-resistance rating of assembly. 

 
3.03 HEIGHT OF BOXES 

A. Outlet mounting heights as indicated on the plans are approximate to be used for bidding 
purposes only. The exact mounting height (and locations) of outlets shall be determined in the 
field with relation to architectural detail and equipment being served. It shall be the responsibility 
of the Electrical Contractor to coordinate outlet location with equipment, with furniture plans and 
with architectural elevation plans. Where mounting heights are not detailed or dimensioned, 
contact the Owner's Representative for direction. 

 
B. Prior to rough-in, coordinate final mounting heights of all system outlet boxes in field with Owner's 

Representative. Height of boxes from finished floor to center of boxes shall be as follows, unless 
directed otherwise in field or otherwise noted on electrical plans or architectural plans. Height of 
boxes dimensioned from ceiling as given above apply to rooms having ceilings 9' or less. In 
rooms having higher ceilings, these outlets shall be located as directed in the field. 
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Switches       Height above finish floor 
Counters        3’-8” (verify and match counter receptacle heights) 
Elsewhere        4’-0” 

Receptacles 
Counters        3’-8” (verify) 
Elsewhere        1’-6” to bottom of box 

Starters          4’-0” 
Disconnects        4’-0” 
Circuit Breaker Panelboards     6’-0” to top of panel 
Wall Mounted Lighting Fixtures    As noted on plans or as directed by Architect 
Occupancy Sensors   

Wallbox Switches      4’-0” 
Others          Per Manufacturer’s literature  

Other Outlets / Fixtures / Equipment   As directed by Architect 
 

 
3.04 PROTECTION OF ADJACENT WORK 

A. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust 
and dirt to adjacent finished areas and/or other system components. During cutting and patching 
operations, protect adjacent installations. Remove protection and barriers after demolition 
operations are complete. 

 
3.05 AFFECT ON ADJACENT OCCUPIED AREAS 

A. Locate, identify, and protect electrical services passing through demolition areas and serving 
other areas outside the demolition limits.  Maintain services to areas outside demolition limits. 
When services must be interrupted, install temporary services for affected areas. 

 
B. It is recognized that there may be some conduit systems rendered inactive by demolition, causing 

disconnection of "downstream" outlets, etc. It shall be the responsibility of the Electrical 
Contractor to investigate these types of conditions (for all systems) prior to demolition. Provide all 
necessary corrective electrical work prior (including conduit, boxes, wiring, connections, etc.) to 
demolition to ensure that such "downstream" devices remain permanently active throughout 
demolition, new construction and after project completion. 

 
C. All work and system shutdowns shall be carefully coordinated in advance with Owner's 

Representative and all affected trades so that normal building activities and other construction 
trades are minimally affected. All required electrically related demolition and/or new construction 
work, which will affect any and all occupied areas (including those which are located outside the 
immediate area of project work) shall be performed at special times if/as directed by Owner's 
Representative in field. 

 
D. Determine in field which of the existing branch circuits will remain active. Reconnect (or maintain 

in operation) and schedule same as required. Re-type panelboard directories for all panelboards 
affected by this project. Where applicable ensure that all reconnected shared neutrals are 
properly balanced with the right phase conductors. Also, ensure that insulation for reconnected 
conductors is properly color-coded; phase tape alone shall not be acceptable. 

 
E. All existing systems and components shall remain fully operational in all occupied spaces during 

all occupied periods. 
 
3.06 PRE-EXISTING CODE VIOLATIONS 

A. All existing wiring, conduit, etc. which is accessed and/or used under this project shall be 
inspected and brought into compliance with current NEC by the Electrical Contractor. This shall 
apply only to the extent that such work is uncovered in the immediate project areas affected by 
demolition and/or new construction, and only to the limited extent that it applies to pre-existing 
general installation methods (i.e. a missing junction box plate, an open junction box knockout, 
minor conduit re-anchoring, minor exposed wiring/connections, re-supporting of junction boxes, 
etc.). 
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B. If more extensive code or safety violations are discovered by the Electrical Contractor, they shall 

be immediately brought to the attention (detailed in writing) of the Owner's Representative along 
with the contractors proposed cost for corrections and impact (if any) on the construction 
schedule. 

 
 

END OF SECTION 
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SECTION 31 2000 
 

EARTH MOVING 
 
PART 1  GENERAL 
1.01 SUMMARY 
 A. This Section Includes: 
  1. Grading, excavation, embankments 
  2. Sedimentation and erosion control 
  3. Earth moving for foundations, structures, pavement, ditches, culverts, drains, utilities, etc. 
  4. Soil stabilization and treatment 
  5. Rock excavation 
   a. Removal of identified and discovered rock during excavation. 
   b. Incorporating removed rock into fills and embankments. 
  6. Staking out of the Work 
  7. Topsoil Placement and Finish Grading 

8. All earth moving work and related materials not specified under another section but required 
for the work, whether or not specifically referred to herein. 

 
 B. Related work in other Sections: 
  1. Section 03 3000, Granular fill under slabs-on-grade 
  2. Section 32 1216, Asphalt Pavement base 
  3. Section 32 1313, Concrete Pavement base 
   

C. Related Documents:  The provisions of the General Conditions and the Sections included under 
Division 00 & 01 are included as a part of this Section as though bound herein. 

 
1.02 QUALITY ASSURANCE 

A. Requirement of Regulatory Agencies:  All work shall conform to regulations, codes, safety 
requirements, ordinances, and laws of federal, state, and local governing bodies having 
jurisdiction. 

 
B. Tolerances 

  1. Top Surface of Exposed Subgrade:  Plus or minus 1”. 
 2. Finish Grading: Adjacent to buildings, fine grade to within 1/2" of required grades. Elsewhere, 

fine grade to within 1" of required grades. Slopes between all lines and grades to be smooth and 
uniform. 

 
C. Testing: The services of a Special Inspection/Testing Agency will be engaged for the making of 

tests to determine the moisture-density relationships, and suitability of materials for compaction, 
for inspection of the site preparation, and for field testing to verify the proper placing, and 
compaction of the fill.  These services will be provided by the Owner.  General Contractor shall 
schedule inspections. 

 
D. Definitions: For the purposes of this Specification, the following Definitions shall serve as 

clarification: 
1. Earthwork Cut and Fill: Moving of soils on site to change the sub-grade from what currently 

exists to the designed condition. 
a. Cut: Areas where the existing grade is at a higher elevation than the required sub-grade. 

Removal of soil is required to achieve the designed grade. For this project, all cut 
required to achieve the designed sub-grade is part of the Base Bid Work. Soil from cut 
areas may be re-used in fill areas of the site per the direction/approval of the 
Geotechnical Engineer. 

b. Fill: Areas where the existing grade is at a lower elevation than the required sub-grade. 
Addition of soil is required to achieve the designed grade. For this project, fill soil will 
consist of soil (from cut areas of the site). Supplemental fill (as required) may be 
imported. For this project, all fill from the existing grade to the designed sub-grade is part 
of the Base Bid Work. Isolated areas of minor undercutting of unsuitable soils should be 
expected at fill locations and should be considered part of the Base Bid Work. 
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2. Undercut: Areas requiring significant additional removal of soil beyond the required cut. 
Areas/quantities of undercut will be identified in the field by the Owner’s Testing Agent. 
Isolated areas of minor undercutting of unsuitable soils should be expected at earthwork 
locations and should be considered part of the Base Bid Work. Significant areas of 
undercutting will be considered extra work and will be handled via Change Order. Undercut 
material shall be removed from site. 

3. Import: Soil obtained from an approved off-site borrow location.  
  4. Export: Soil required to be removed from the Site. 

a. Grading: All excess or surplus soil shall be exported from site and shall be considered as 
part of the Base Bid Work. 

b. Spoils: Undercut areas of unsuitable soil, trench excavations, and footing/grade beam 
excavations shall be considered “spoils” and shall be removed from site by the Contractor 
creating the spoils. All such export is part of the Base Bid Work. 

 
1.03 JOB CONDITIONS 

A. Existing Utilities:  Locate existing underground utilities in areas of work.  If utilities are to remain in 
place, provide adequate means of protection during earthwork operations. Should uncharted, or 
incorrectly charted, piping or other utilities be encountered during excavation consult utility owner 
immediately for directions.  Cooperate with Owner and utility companies in keeping respective 
services in operation.  Repair damaged utilities to satisfaction of utility owner. 

  
 B. Protection: 

1. Drainage:  Drainage of the area shall be maintained in good order.  Existing drains, culverts, 
ditches, and sewers shall be kept clean and operating during the construction operations.  All 
areas shall be sufficiently bladed to grade and cross-section to provide drainage at all times.  
Protect the existing storm sewer culverts and inlets from contamination by the use of silt 
fences, straw bales or other protection. 

2. Compaction Areas:  The surface of unfinished fills shall be bladed smooth to a crown or 
grade at the conclusion of each day’s work or before shutdown for any cause, to permit the 
runoff of water. 

3. Protected Vegetation:  Trees, bushes, shrubs, or growth designated to remain shall be 
protected and saved from harm during the progress of the work. 

4. Existing Features:  All features intended to remain on the site shall be protected from 
damage. 

5. Erosion Control: Shall be installed in strict accordance with the local and State Standards 
before any earth moving activities begin and maintained throughout construction. 

6. Building Pad Subgrade Protection: Contractor shall protect the Building Pad subgrade as 
required during Construction. 

 
 C. Rock 

1. Test borings and other exploratory operations may be made by Contractor at no additional 
cost to the Owner. 

2. Immediately report any discrepancy between Contract Documents and amount and type of 
rock to be removed to the Architect. 

3. Environmental Requirements:  Determine all environmental effects associated with proposed 
rock removal Work and safeguard those concerns as regulated by law and authorities having 
jurisdiction by approved methods. 

 
1.04 SUBMITTALS 
 A. Submittal shall specifically include: 
  1. Product Data: For each type of geotextile and fill material. 
 
PART 2  PRODUCTS 
 
2.01 EXCAVATION AND FILL MATERIALS 

A. All aggregates shall be 100 percent crushed and natural aggregate. Aggregates used for 
subsurface storage of storm water or for use with underdrains shall be washed limestone, 
washed gravel, or river rock.  In all cases the aggregates shall be 100 percent crushed. 
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B. Drainage Fill:  Drainage fill shall be #5, #56, or #57 in accordance with the Ohio Department of 
Transportation Standard Specifications.  Drainage fill shall be clean and washed gravel. 

 
C. Topsoil:  Shall be fertile, friable, natural loam, surface soil, reasonably free of subsoil, clay lumps, 

brush, weeds, and other litter or stones larger than 1/2 inch. Topsoil shall have pH range of 6.0 to 
7.5, 5 percent organic material minimum. 

  1. Topsoil Depth: Redistribute stockpiled topsoil on site according to the following guidelines: 
   a. Provide 6 inches minimum topsoil in excavated areas. 
   b. Re-distribute remainder of topsoil evenly in lawn areas up to a depth of 6” 
   c. If additional topsoil remains, increase depth of topsoil evenly across the site. 
  2. Topsoil Source: 

a. Existing on-site topsoil: Stockpiled from stripping, cleared of debris and rocks over 1/2”, 
amended as required. 

  
 D. Topsoil amendments and fertilization: See Section 32 9200. 
 
 E. Sand:  ASTM C33; Clean, general purpose sand, free of organic and deleterious materials. 
 

F. Subsoil:  Excavated material, graded free of lumps larger than 6”, rocks larger than 2”, and 
debris. 

 
2.02 BACKFILL AND FILL MATERIALS 

A. Backfill and Fill Material:  Provide soil materials for backfill and fill, free from rock or gravel larger 
than 2 inches, in any dimension, debris, waste, frozen material, vegetable or other deleterious 
matter.  All materials shall be approved prior to use. 

  1. Excavated material meeting the above requirements may be used for fill, subject to approval. 
 

B. Engineered Fill: Graded mixture of gravel, crushed stone, and sand with 90% passing a 1-1/2-
inch sieve and not more than 12% passing a No. 200 sieve. 

 
 C. Fill Types 

1. Type A - Coarse gravel:  Pit run, or Crushed, natural stone; free of shale, clay, friable 
material, sand, debris; graded within the following limits: 

   a. Minimum Size:  1/2 inch  
   b. Maximum Size:  2 inch 
  2. Type B - Pea Gravel:   free of clay, shale, organic matter;  
   a. Minimum Size:  1/4 inch  
   b. Maximum Size:  5/8 inch  

3. Type C - Sand:  Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, 
and organic matter. 

  4. Type D - Subsoil:  Reused, free of rock larger than 2 inch size, debris and organics. 
  5. Type E – 3/4” to 1” diameter round washed graded gravel. 
  6. Type F – Clean Sand: Washed white sand. 
  7. Type G – #10 Limestone Screenings. 
 

D. Fill Schedule 
  1. Backfill of trenches: Type A fill (except where concrete is specified herein). 
  2. Backfill indicated to be granular:  Type B fill. 
  3. Fill at building pad and paved areas:  Type D fill and Type A fill. 
  4. Bedding fill under pipes:  Type C fill. 
 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 

A. Identify required lines, levels, contours, and datum. Staking out of the work shall be done by the 
GC, using a registered surveyor who shall provide all necessary stakes, batter boards, lines, etc., 
and shall establish grades required from determined bench marks.  The cost of surveying shall be 
included in the General Contract Bid. Identify and flag utility locations.  Notify utility company to 
remove and relocate utilities as appropriate. 
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B. Notify Architect of unexpected subsurface conditions and discontinue affected work in area until 

notified to resume work. 
 
3.02 SUBSOIL EXCAVATION 

A. Excavate subsoil required for construction operations, and other Work.  Excavate to elevations 
and dimensions shown.  Excavation consists of removal and disposal of material encountered 
when establishing required finish grade elevations. Excavations shall be made in accordance with 
the lines and grades established on the Drawings.  Excavated materials shall be classified and 
approved prior to use in structural fills.  Unless specifically shown otherwise, all permanent cut 
slopes in soil shall not be steeper than 2 horizontal to 1 vertical. Slope banks to angle of repose 
or less.  Maintain excavations in safe conditions.  Take precautions to prevent slides, cave-ins, 
etc. 

 
B. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations 

or dimensions without specific direction of Architect.  Unauthorized excavation, as well as 
remedial work directed by Architect, shall be at Contractor’s expense. Backfill and compact 
unauthorized excavations as specified for authorized excavations of same classification, unless 
otherwise directed by Architect. 

 
C. Water Management:  Prevent surface water and subsurface or ground water from flowing into 

excavations and from flooding project site and surrounding area. 
1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 

foundation bottoms, undercutting footings, and soil changes detrimental to stability of 
subgrades and foundations.  Provide and maintain pumps, sumps, suction and discharge 
lines, and other dewatering system components necessary to convey water way from 
excavations. 

2. Convey water removed from excavations and rain water to collecting or runoff areas.  
Establish and maintain temporary drainage ditches and other diversions outside excavation 
limits for each structure.  Do not use trench excavations as temporary drainage ditches. 

3. Do not allow water to saturate building pad or pavement sub-base areas while under 
construction. Contractor shall take all means necessary to protect the building pad and 
pavement sub-base areas from water damage during construction including (but not limited 
to) construction of temporary swales around building pad, providing temporary sumps, 
providing pumps at multiple locations, sequencing construction activities to minimize 
accumulation of water, sloping areas to provide positive drainage (and removing slopes as 
required), and sealing off exposed areas during construction process. 

4. Prior to start of Construction, Contractor shall provide a Water Management Plan to the 
Architect for review and coordination. This Plan shall outline the Contractor's proposed 
means and methods of water management for the site including excavation, building pad and 
pavement water control as well as erosion control installation and maintenance plan. This 
plan shall be periodically updated as conditions on the site dictate. 

 
D. Material Storage:  Stockpile satisfactory excavated materials where directed, until required for 

backfill or fill.  Place, grade and shape stockpiles for proper drainage. Locate soil materials away 
from edge of excavations. 

 
E. Excavation for Trenches:  Dig trenches for storm sewers, drain structures and other utilities to 

width required for particular item to be installed, sufficiently wide to provide working room and 
allow for inspection. 
1. Excavate trenches to depth indicated or required.  Carry depth of trenches for piping to 

establish indicated flow lines and invert elevations.  Beyond building perimeter, keep bottoms 
of trenches sufficiently below finish grade to avoid freeze-ups.  Hand trim excavation and 
leave free of loose matter. 

2. Where rock is encountered, carry excavation 6” below required elevation and backfill with a 
6” layer of crushed stone or gravel prior to installation of pipe. 

3. Grade bottoms of trenches as indicated, notching under pipe bells to provide solid bearing for 
entire body of pipe.  Support pipe during placement and compaction of bedding fill. 
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4. Do not backfill trenches until tests and inspections have been made and backfilling 
authorized by Architect.  Use care in backfilling to avoid damage or displacement of pipe 
systems. 

5. Backfill trenches with concrete where trench excavations pass within 18” of column or wall 
footing and which are carried below bottom of such footings, or which pass under wall 
footings.  Place concrete to level of bottom of adjacent footing.  Backfill trenches to required 
contours and elevations using Type A fill material.  Place and compact Type A fill materials 
as for backfilling. 

  6. Soil from trench excavation shall be removed from site by Contractor installing trench. 
 

F. Cold Weather Protection:  Protect excavation bottoms against freezing when temperature is less 
than 35° F. 

 
3.03 ROCK EXCAVATION 

A. Rock excavation consists of removal and disposal of materials encountered that cannot be 
excavated with a 3/4 cubic yard capacity power shovel without drilling, or requiring use of special 
equipment, except such materials that are classified as earth excavation. 
1. Typical of materials classified as rock are boulders 1/2 cu.yd. or more in volume, solid rock, 

rock in ledges, and rock-hard cementitious aggregate deposits. 
2. Intermittent drilling or ripping performed to increase production and not necessary to permit 

excavation of materials encountered will be classified as earth excavation. 
 

B. Perform rock excavation in a manner that will produce material of such size as to permit it being 
placed in embankments in accordance with specifications.  Remove rock to limits indicated.  
Remove loose or shattered rock, overhanging ledges and boulders which might dislodge. 

 
 C. Rock Excavation – Mechanical Method: 

1. Excavate for and remove rock by mechanical method.  Drill holes and utilize expansive tools 
and wedges to fracture rock. The use of explosives is not permitted. 

2. Cut away rock at excavation bottom to form level bearing.  Remove shaled layers to provide 
sound and unshattered base for foundations. 

3. In utility trenches, excavate to 6” below invert elevation of pipe and 24” wider than pipe 
diameter. 

  4. Remove shaled layers to provide sound unshattered base for footings and foundations. 
  5. Re-use excavated rock materials on-site in accordance with specifications. 
  6. Remove excavated rock materials not re-used off-site. 
 
3.04 BACKFILLING AND GRADING  

A. Preparation for Filling/Backfilling: After removal of all visible organic and undesirable material, the 
areas which are to receive compacted fill, or which are at the approximate required subgrade 
elevation, shall be proof-rolled to locate soft or yielding areas.  Proofrolling shall be done in 
accordance with the procedures recommended in the Geotechnical Report and under the 
direction of the Owner’s Testing Agency.  Any soft, loose, or excessively yielding material 
encountered shall be stabilized, or removed and replaced with inert controlled fill by this 
Contractor. 

 
B. Backfilling/Grading General: 

1. Do not backfill over porous, wet, frozen, or spongy subgrade surfaces. Use unfrozen and 
unsaturated materials in accordance with paragraph 2.02. 

2. Place and compact soil material in continuous layers not exceeding 8 inches loose depth in 
accordance with recommendations of soils report. 

3. Maintain optimum moisture content with tolerances as acceptable to geotechnical engineer of 
backfill materials to attain required compaction density. 

4. Fine grade top surface of earth building pads as required to achieve level pad at proper 
elevation. 

5. Backfill areas to subgrade contours and elevations indicated (if required) using Type D 
subsoil fill and compacted in accordance with soil report recommendations. 

6. Proof roll the earth building pads and/or subsoil surface layer scheduled for the construction 
of floor slabs or paving and recompact the upper foot to compaction as indicated in the 
geotechnical report and as directed by the geotechnical engineer. 
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7. Uniformly grade areas within limits of grading under this section including adjacent transition 
areas.  Smooth finished surface within specified tolerances, compact with uniform levels or 
slopes between points where elevations are shown, or between such point and existing 
grades. 

 
C. Compacted Pavement/Building Pad Sub-Base:   

1. All cut areas at pavement/building pad areas shall be proofrolled as previously described.  If 
soft or yielding material are encountered in cuts, or in fills as a result of trapping water, 
overrolling, or improper control of construction traffic, and cannot be satisfactorily stabilized 
by moisture control, compaction, or other means approved by the Soils Engineer, the 
unstable material shall be excavated to the depth required by the Engineer.  The excavation 
shall then be filled with suitable compacted material in accordance with the requirements 
outlined above. 

2. At the close of each day’s work, or where work is to be interrupted for a period of time, the 
surface of the site shall be shaped to drain freely, and sealed.  If, after a prolonged rainfall, 
the surface of the area to be filled or cut is too wet to work properly, the water-softened 
material shall be removed to expose workable soil.  The wet material removed may be dried 
and reused, or disposed of.  Construction traffic shall be controlled so as to prevent rutting of 
graded areas and to avoid overrolling of any section. 

3. Compaction Requirements: After grading, compact subgrade surfaces to the depth and 
percentage of maximum density for each area classification. 

 
 D. Maintenance: 

1. Protection of Graded Areas:  Protect newly graded areas from traffic and erosion.  Keep free 
of trash and debris.  Repair and re-establish grades in settled, eroded, and rutted areas to 
specified tolerances. 

2. Reconditioning Compacted Areas:  Where completed compacted areas are disturbed by 
subsequent construction operations or adverse weather, scarify surface, reshape, and 
compact to required density prior to further construction. 

3. Means and Methods of maintenance and protection of graded areas are the responsibility of 
the Contractor. Refer to Geotechnical Report for cautions and suggestions pertaining to 
protection of graded areas. Areas damaged due to lack of protection by the Contractor shall 
be restored by the Contractor at no additional cost to the Owner. 

 
E. Disposal of Excess and Waste Materials:  Removal from Owner’s Property:  Remove waste 

materials, including unacceptable excavated material, trash and debris, and dispose of it off 
Owner’s property. 

 
3.05 TIMING/COORDINATION OF EARTHWORK 

A. Refer to the Scopes of Work, Site Logistics and Project Schedule for additional information 
regarding the timing and sequence of the earthwork for various areas on site. 

    
3.06 FINISH GRADING OPERATIONS 

A. Finish Grading Design Intent: It is the intent of the Construction Documents to provide smooth, 
positive draining finished grades free of high or low spots and loose or compacted areas.  Any 
items not specifically indicated, but are required to achieve the Design Intent, shall be considered 
part of the work. 

 
 B. Preparation: 

1. Remove any construction debris, large stones and other foreign matter from surfaces 
receiving topsoil. 

  2. Scarify subgrade surface in lawn areas to depth of 2". 
 
 C. Application of Topsoil 

1. Apply topsoil for lawns to the depth indicated.   
  2. Grade with uniform slope between grades indicated and between new and existing grades. 
  3. Apply irrigation as required to induce settlement and melt clods. 

4. Fill any depressions and remove all loose material to achieve final grades, presenting a 
smooth, compacted, and unyielding surface. 
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5. Fine rake until the surface is smooth, friable, and of a uniform fine texture and compaction. 
No lumps or stones over 1" in size will be acceptable. 

 
D. Surface Drainage: Slope finish grades to drain surface water away from building, walks, paving, 

and other structures U.N.O. Slope finish grades to drain surface water to storm structures as 
shown on Drawings. 

 
3.07 SOIL EROSION CONTROL 

A. Provide/maintain all sediment control indicated on the Site Drawings. In addition, provide silt 
fences or straw bales where site drainage discharges into adjacent culvert pipes to confine 
eroded silt to the project site. Erosion protection must meet the erosion control standards of 
authority having jurisdiction. Contractor shall take all measures necessary to control erosion 
including installation, maintenance and re-installation of silt fences and erosion barriers whether 
shown on the drawings or not. 

 
B. Place barriers in newly formed ditches and swales to control erosion until new grass cover is 

grown. 
 
C. At construction completion, after grass is established, remove all new and existing soil erosion 

control barriers and restore surfaces to finished condition. 
 
 

END OF SECTION 
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SECTION 321216 
 

ASPHALT PAVEMENT 
 

PART 1  GENERAL 
 
1.01 SECTION INCLUDES 
 A. This Section Includes: 
  1. Standard duty asphalt concrete paving, base course and pavements above base course 

including conventional pavements for roads, and parking lots. 
  2. Bituminous base course, and bituminous surface courses. 
  3. Tack coat 
  4. Demolition of existing asphalt paving required for the installation of new site utilities. 
  5. All asphaltic concrete paving work (flexible pavement), and related materials not specified 

under another section but required for the work whether or not specifically referred to herein. 
 
 B. Related Documents:  The provisions of the General Conditions, Supplementary General 

Conditions, and the Sections included under Division 1, General Requirements, are included as a 
part of this Section as though bound herein. 

 
1.02 QUALITY ASSURANCE 
 A. Road and paving materials and methods shall be in accordance with the State of Ohio Department 

of Transportation  (ODOT), “Construction and Material Specifications”, latest edition.  Pavement 
markings within public right-of-ways shall be in accordance with US Manual on Uniform Traffic 
Control Devices. 

 
 B. Mixing Plant:  Conform to the ODOT’s Construction and Material Specifications. 
 
 C. Installer Qualifications: Installer experienced to perform work of this section who has specialized in 

the installation of work similar to that required for this project. 
 
 D. Conduct pre-installation meeting to verify project requirements and substrate conditions. 
 
 E. Tolerances: 
  1. Flatness:  Maximum variation of 1/4 inch measured with 10 ft. straight edge. 
  2. Compacted Scheduled Thickness:  Within 1/4 inch of design thickness. 
  3. Variation from True Elevation:  Within 1/2 inch. 
 
 F. Environmental Requirements: Do not place asphalt when ambient or base surface temperature is 

less than 40 degrees F or base surface is wet or frozen. 
 
1.03 SUBMITTALS 
 A. General: Prepare, review, approve, and submit specified submittals in accordance with “Conditions 

of the Contract” and Division 1 Submittals Sections.  Product data, shop drawings, samples, and 
similar submittals are defined in Division 1. 

 
 B. Submittal shall specifically include: 
  1. Certified test reports showing compliance with specified performance characteristics. 
  2. Product data for marking paint. 
 
PART 2  PRODUCTS 
 
2.01 PAVING MATERIALS 
 A. General:  Use locally available materials and gradations which exhibit a satisfactory record of 

previous installations.  Comply with Section 401 for plant mix pavement. 
 
 B. Base Course:  See Pavement Designs Below. 
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 C. Surface Course: See Pavement Designs Below. 
 
 D. Tack Coat:  ODOT 407 for intermediate course. 
 
2.02 PAVEMENT DESIGN 
 A. Standard Duty Asphalt Pavement: (See site plan for locations)  
  A. Surface Course- 1 1/2” compacted thickness of Asphalt Concrete ODOT 441, Type 1, PG64-

22 
  B. ODOT Item 407 tack coat, apply if time between asphalt lifts exceeds 30 days 
  C. Intermediate Course- 2” compacted thickness of Asphalt Concrete ODOT 441, Type 2, 

PG64-22 
  D. 8” ODOT Item 304 aggregate base 
  E. Subgrade compaction, Reference ODOT Item 204, earthwork specification 312000 and soils 

report 
 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 
 A. Verify gradients and elevations of subgrade and/or base. 
 
 B. Proof roll sub grade with fully loaded truck areas to be paved, in presence of General Contractor 

and Architect.  If proof rolling indicates soft areas, undercut subgrade to a minimum depth of 12 
inches and recompact.  Refer to Section 2300. Verify subgrade is dry and ready to support paving 
and imposed loads. 

 
3.02 PLACING ASPHALT PAVEMENT 
 A. Conform to City of Mason, ODOT “Construction and Material Spec.” for compaction. Begin rolling 

when mixture will bear roller weight without excessive displacement. Compact mixture with hot 
hand tampers or vibrating place compactors in areas inaccessible to rollers. 

 
 B. Coat surfaces of catch basin frames with oil to prevent bond with asphaltic pavement. 
 
 C. As directed by Architect/ Owner place asphalt pavement as follows: 
  1. Place first asphalt concrete course to design thickness. 
  2. Check surface by applying water and patching any low areas that do not drain freely. 
  3. Where surface course is delayed beyond 48 hours or where binder course is contaminated, 

apply tack coat per ODOT 407 just prior to installation of surface course. 
  4.` Where base course is used for construction traffic without application of wearing course, base 

course shall be inspected by Owner’s testing agency and failing areas will be identified.  
Failures determined to be caused by material defect will be replaced at the expense of the 
Contractor.  Failures determined to be caused by negligent acts of certain Contractor(s) will be 
replaced at the expense of the negligent Contractor(s).  Failures determined to be caused by 
normal construction traffic or sub-surface failure will be replaced at the expense of the Owner. 
Base course used for construction traffic shall be cleaned as required before placing wearing 
course. This cleaning includes but is not limited to sweeping, removal of dirt and construction 
debris, and/or power washing as required. 

 
 D. Compact pavement by rolling to achieve even and smooth finish, with positive drainage, without 

roller marks.  Hand compact in areas inaccessible to rolling equipment. 
 
 E. At locations where new asphalt meets existing, saw cut existing asphalt straight and seal joint. 
 
 
 
 
 
 

END OF SECTION  
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SECTION 32 1313 
 

CONCRETE PAVING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. This Section Includes: 
1. Rigid cement concrete pavements above base course including conventional and modified 

pavements for walks, roads, and exterior mechanical equipment support slabs and service 
areas.  

 
B. Concrete paving, formwork, reinforcement, accessories, finishing and curing, and includes all 

concrete work and related materials not specified under another section but required for the work 
which shall be provided under this section whether or not specifically referred to herein. 

 
C. Related Documents:  The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
 

D. Related work in other Sections 
 1. Section 03 3000, Interior Concrete and below grade exterior concrete 

  2. Section 07 9200, Sealant at exterior concrete expansion joints  
  3. Section 32 1216, Asphalt Pavement 
  
1.02 SUBMITTALS 
 A. Submittal shall specifically include: 

1. Product Data and application instructions for exterior concrete sealer and curing compound. 
Include confirmation from product manufacturer of compatibility of curing compound and 
sealer. 

2. Concrete mix designs shall be submitted for each type of concrete to the architect for 
approval in accordance with ACI 301 Section 4.2.3.4 field test data or trial mixtures. 

   
1.03 QUALITY ASSURANCE 

A. Perform concrete reinforcing work and cast-in-place concrete work in accordance with ACI 301-
96, unless specified otherwise in this Section. 

 
B. Concrete work in cold weather shall conform to all requirements of ACI 106.1-90 "Standard 

Specification For Cold Weather Concreting" and ACI 306R-88 "Cold Weather Concreting". 
 

C. Concrete work in hot weather shall conform to all requirements of ACI 305R-91 "Hot Weather 
Concreting".  The air temperature, relative humidity, concrete temperature, and wind velocity shall 
be entered into nomograph figure 2.1.5 to determine if precautions against plastic shrinkage are 
required. 

 
D. All work in the public right-of-way shall be performed according to municipal standards. Where 

municipal Standards conflict with These Specifications, the municipal standards shall prevail. 
Contractor is required to obtain all permits required for work within the public right-of-way and 
perform work by appropriately licensed contractors. 

 
PART 2  PRODUCTS 
 
2.01 EXTERIOR CONCRETE MATERIALS 

A. Standard Gray Exterior Concrete:  ASTM C 150, Type 1, Portland cement:  ASTM C 33, normal 
weight aggregates; potable water. 

  1. Design Mix: ODOT Class C Mix, 4,000 psi. 
  2. Slump Limit at Point of Placement: 3 inches 

a. Slump limit for concrete containing high-range water reducing admixture 
(superplasticizer):  Not more than 8 inches after adding admixture to site-verified 2 to 3 
inch slump concrete. 
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  3. Air Content:  5 to 8 percent. 
  4. Finish:  Broom finish. 

5. Configurations: Refer to Drawings for pavement sections, curb types/profiles, etc. 
 
 B. Accessories 

1. Wire Mesh:  Welded plain steel wire fabric, ASTM A 185.  Required at all exterior concrete 
areas (typical)   

  2. Reinforcing Bars:  Deformed steel bars, ASTM A 615, Grade 60. 
3. Fabricated Bar Mats:  Steel bar or rod mats, ASTM A 184, using ASTM A 615, Grade 60 

steel bars. 
  4. Joint Dowel Bars: Plain steel bars. 
  5. Air Entrainment Admixture:  ASTM C260, 5% to 8%. 

6. High-Range Water-Reducing Admixture (Super Plasticizer):  Subject to compatibility with 
other admixtures, slump requirements, approval by Architect and used in accordance with 
manufacturer’s recommendations, super plasticizer admixture may be used. 

  
 C. Base: 

1. All concrete paving (walks, patios, drives, etc.) inside the property line shall be installed on 4” 
min compacted gravel (#304) base (whether or not specifically shown in pavement sections). 

2. All concrete paving in the public right-of-way shall be installed on base meeting municipal 
requirements. 

 
 D. Concrete Curing Compound and Sealer: 

1. Curing Compound: Water based solution; combination curing compound, chemical hardener, 
and dust-proofer; compatible with concrete sealer. Acceptable Products: 

   a. Dayton Superior Day-Chem Sil-Cure (J-13) 
   b. Symons Cure & Hard 
   c. Tamms Hardener 
  2. Concrete Sealer: 40% Silane Concrete Sealer. Acceptable Products: 
   a. Dayton Superior Weather Worker S-40 (J-29) 
   b. Symons Silane 40 
   c. Tamms Baracade Silane 40 
  3. Contractor shall verify compatibility of curing compound and sealer. 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 

A. Verify gradients and elevations of base.  Verify compacted base is ready to support work and 
imposed loads. 

  
B. Moisten substrate to minimize absorption of water from fresh concrete. 

 
3.02 FORMING, REINFORCEMENT AND CONCRETE PLACEMENT 

A. Place and secure forms to correct location, dimension, and profile. 
 

B. Fabricate concrete reinforcing in accordance with ACI 315.  Place reinforcement where shown.  
Unless noted otherwise patios and plazas are reinforced with wire mesh. 

 
C. Place concrete in accordance with Section 03 3000.  Do not disturb reinforcement or formwork 

components during concrete placement.  Place concrete continuously between predetermined 
joints. Form edge of all paving true and straight.  All radius to be continuous and uniform. 

 
 D. Provide control and expansion joints in concrete flatwork as follows: 
  1. Sidewalks (inside the property line): 

a. Control Joints: Provide tooled control joints at locations shown Where not shown, provide 
as follows: 
i. For walks up to 8’ wide, provide control joints at interval approx. equal to the width of 

the walk. 
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ii. For walks over 8’ wide, provide a continuous control joint parallel with the walk, 
dividing the walk width in half. Provide cross control joints at interval approx. equal to 
half the walk width. 

b. Expansion Joints: Provide caulked expansion joints at locations shown. Where not 
shown, provide at 30’ o.c. max. 

c. Integral Curbs: At walks with integral curbs, provide an additional tooled control joint 6” 
from the face of the curb, parallel with the edge of the curb. Extend cross control joints 
down the face of the curb. These cross control joints may be saw-cut down the face of 
the curb (soon after forms are removed) to facilitate forming of the curb. 

  3. Sidewalks and Exterior Slabs: 
a. Control Joints: Provide tooled control joints at locations shown Where not shown, provide 

at approx. 6’ o.c. Verify layout with Architect prior to installation. 
b. Expansion Joints: Provide caulked expansion joints at locations shown. Where not 

shown, provide at 30’ o.c. max. Verify layout with Architect prior to installation. 
  5. Barrier Curbs (inside the property line): 
   a. Control Joints: Provide tooled or saw-cut control joints at 10’ o.c. 
   b. Expansion Joints: Provide caulked expansion joints at 30’ o.c. 
  6. Integral Curbs: 
   a. Control Joints: Provide tooled or saw-cut control joints to align with sidewalk joints. 
   b. Expansion Joints: Provide caulked expansion joints to align with sidewalk joints. 
  
 E. At all expansion joints and cold joints, provide epoxy-coated smooth #4 dowels at 16” o.c. 
 

F. At all expansion joints, provide joint filler, held down for placement of joint sealant. Place joint filler 
between paving components and other appurtenances. 

 
 G. Construct handicapped and depressed ramps as shown on drawings. 
 

H. Apply concrete curing compound and concrete sealer in accordance with manufacturer's 
instructions. Concrete sealer to be applied to all exposed concrete surfaces.  Clean concrete 
surfaces and coordinate timing of sealer installation to allow required cure time per manufacturer 
instructions. 

 
I. Where existing street curb cuts are removed and/or replaced, provide new sidewalk and street 

curb to municipal standards. 
 

J. Where new curbs, sidewalks or curb cuts are installed within the public right-of-way, install per 
local authority requirements.  

 
3.03 FINISHING CONCRETE 
 A. Finish exterior concrete as follows (unless specifically noted otherwise): 
  1. Sidewalks and Exterior slabs (inside the property line): 
   a. Light broom, perpendicular to main traffic route 

b. Radius and trowel joint edges and restrike borders at control joints, expansion joints, 
edges, unless noted otherwise. 

  2. Curbs: 
   a. Light broom 
   b. Finish to extend to edges of joints 
 
 

END OF SECTION 
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SECTION 32 9200 
 

TURF AND GRASSES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 

A. This Section includes requirements for application of seed, straw, fertilizer; lime and mulch; and 
maintenance until acceptance. 

  1. Lawn Seeding 
  2. Reconditioning existing lawns 
  3. Topsoil analysis, modification, and fertilization 
  4. Maintenance of lawns and grasses until acceptance 
 

B. Related work in other Sections: 
 1. Section 31 2000, Earthmoving 

 
C. Related Documents:  The provisions of the General Conditions and the Sections included under 

Division 00 & 01 are included as a part of this Section as though bound herein. 
 
1.02 SUBMITTALS 

A. Submittal shall specifically include: 
1. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 

stating the botanical and common name and percentage by weight of each species and 
variety, and percentage of purity, germination, and weed seed.  Include the year of 
production and date of packaging. 

2. Proposed planting schedule 
3. Topsoil Analysis 

 
1.03 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer, with five (5) years minimum experience 
with projects of similar scope and size. 

 
B. Topsoil Analysis:  Furnish a soil analysis of the stockpiled and any imported topsoil made by a 

qualified independent soil-testing agency stating percentages of organic matter, inorganic matter 
(silt, clay, and sand), deleterious material, pH; and mineral and plant-nutrient content of topsoil. 
1. Report suitability of topsoil for lawn growth.  State recommended quantities of nitrogen, 

phosphorus, and potash nutrients and soil amendments to be added to produce satisfactory 
topsoil. 

 
1.04 SCHEDULING 

A. Time of planting: Plant during one of the following periods. 
1. Spring Planting:  March 15 through May 15. 
2. Fall Planting:  September 1 through October 1.  
3. Additional planting times may be granted before and after the above dates if weather permits. 

 
1.05 LAWN MAINTENANCE 

A. Begin maintenance of lawns immediately after each are is planted and continue until acceptable 
lawn is established, but for not less than the following periods: 
1. Seeded Lawns:  Date of Contract Completion. When full maintenance period has not elapsed 

before end of planting season, or if lawn is not fully established at that time, continue 
maintenance during next planting season. 

2. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, etc.  
Roll, regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth 
turf. 

3. Watering:  Provide and maintain temporary piping, hoses, and watering equipment to convey 
water from sources and to keep lawn uniformly moist to a depth of 2 inches. 
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B. Fertilization:  Apply fertilizer after first three initial mowings and when grass is dry. Use fertilizer 
that will provide actual nitrogen of at least 1 lb/1000 sq. ft to lawn area. 

 
PART 2  PRODUCTS 
 
2.01 LAWN SEED 

A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed 
Technology; Rules for Testing Seeds" for purity and germination tolerances. 

 
B. Lawn/Field Area Seed Species:  State-certified seed of grass species as follows, with not less 

than 85 percent germination, not less than 90 percent pure seed, and not more than 0.5 percent 
weed seed: 

  1. Typical Lawn/Field Seeding Mixture:   
a. Tall Fescue: Use one or more of the following cultivars:  Apache II, Austin, Barlexas II, 

Bonanza, Chieftan II, Crossfire II, Finelawn 88, Finelawn Petite, Guardian, Jaguar II, 
Jaguar III, Masterpiece, Millenium, Pixie, Plantation, Rebel Jr., Rebel III, Rembrandt, 
Shenandoah, SR 8200, Tomahawk, Trailblazer II, Vegas. 

b. Perennial ryegrass, Use one or more of the following cultivars: APM, Brightstar II, 
Calypso II, Catalina, Citation III, Imagine, Omni, Pennant II, Prelude III, Riviera II, Saturn 
II, Secretariat, SR 4100, SR 4200. 

2. Proportioned by weight as recommended by seed manufacturer for Athletic Seeding Mixture 
in this climate. 

 
2.02 TOPSOIL 

A. Refer to Section 31 2000. 
 
2.03 TOPSOIL AMENDMENTS 
 A. Inorganic Amendments 

1. Lime:  ASTM C 602, Class T or O, agricultural limestone containing a minimum 80 percent 
calcium carbonate equivalent. 

2. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 
99 percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 
sieve. 

3. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 
percent sulfur. 

  4. Aluminum Sulfate:  Commercial grade, unadulterated. 
  5. Perlite:  Horticultural perlite, soil amendment grade. 

6. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent 
passing through No. 50 sieve. 

  7. Sand:  Clean, washed, natural or manufactured, and free of toxic materials. 
8. Diatomaceous Earth:  Calcined, 90 percent silica, with approximately 140 percent water 

absorption capacity by weight. 
  9. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight. 
 
 B. Organic Amendments 
  1. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8. 

2. Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular 
texture, with pH range of 3.4 to 4.8. 

3. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of 
uniform texture, free of chips, stones, sticks, soil, or toxic materials. 

4. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent 
by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, 
sticks, soil, weed seed, and material harmful to plant growth. 

 
2.04 FERTILIZER 

A. Bonemeal:  Commercial, raw, or steamed, finely ground; a minimum of 1 percent nitrogen and 10 
percent phosphoric acid. 
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B. Superphosphate:  Commercial, phosphate mixture, soluble:  a minimum of 20 percent available 
phosphoric acid. 

  
C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 
1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in topsoil 

analysis. 
 
2.05 MULCHES 

A. Fiber Mulch (for Hydroseeding):  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free 
of plant-growth or germination inhibitors; with maximum moisture content of 15 percent and a pH 
range of 4.5 to 6.5. 

 
 B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8. 
 

C. Straw Mulch:  Clean oat or wheat straw well seasoned before bailing, free from mature seed 
bearing stalks or roots of prohibited or noxious weeds. 

 
D. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry 

application; nontoxic and free of plant-growth or germination inhibitors. 
 
PART 3  EXECUTION 
 
3.01 EXAMINATION 

A. Examine finish graded surfaces, grades, topsoil quality and depth.  Lawn areas shall be free of 
brush piles, construction debris and other deleterious materials.  Do not start topsoil, seeding 
work until unsatisfactory conditions are corrected and after finish grading and any other work 
affecting ground surface is completed. 

 
3.02 SOIL EROSION CONTROL 

A. Provide erosion control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent areas.  Erosion control measures include 
placement of erosion barriers such as silt fence or staked hay bales, and temporary seeding. 

 
B. Provide temporary seeding to stabilize soils when permanent seeding is prohibitive due to 

inappropriate planting season or limitations from project sequencing. 
 
 C. Erosion-control mats/mesh: 

1. Install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  
Install erosion-control mat and fasten as recommended by material manufacturer. 

  2. Fill cells of erosion-control mat with planting soil and compact before planting. 
3. Install from top of slope, working downward, and as recommended by material manufacturer 

for site conditions.  Fasten as recommended by material manufacturer. 
4. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface 

to dry before planting.  Do not create muddy soil. 
 
3.03 LAWN PLANTING PREPARATION 

A. Soil Preparation: 
1. Verify that topsoil has been redistributed to a minimum depth of 6”. Provide increased depth 

of topsoil where indicated. 
2. Limit preparation to areas which will be immediately seeded. 
3. Till areas with existing temporary cover with a disc to a depth of 4"-5" to turn under existing 

cover.  Finish graded areas without existing cover shall be tilled if compacted. 
4. Remove sticks, roots, stones over 3/4" in any dimension and other extraneous matter.  Grade 

lawn areas to a smooth, free-draining even surface with a loose, moderately coarse texture.  
Roll and rake, remove ridges, and fill depressions as required to drain.  Surface shall be 
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graded to such elevation so the lawn shall be flush with any adjacent turf area, pavement or 
curb. 

5. Insure that soil at all pavement edges where lawn will be established are hand tamped to 
minimize settling. 

6. Restore prepared areas to specified condition if compacted, eroded, settled, or otherwise 
disturbed after fine grading and prior to seeding operations. 

7. Topsoil Amendments: Apply amendments at the rate indicated in the Topsoil Analysis to 
adjust the pH to between 6.0 and 7.5. Distribute evenly by machine and incorporate 
thoroughly into topsoil. 

8. Apply fertilizer to indicated turf areas at a rate equal to 1.0 lb. of actual nitrogen per 1,000 sq. 
ft., or as determined by the topsoil test report.  Apply fertilizers by mechanical rotary or drop 
type distributor, thoroughly and evenly incorporated with soil to a depth of 3" by discing or 
other approved method.  Fertilize areas inaccessible to power equipment with hand tools and 
incorporate into soil. 

 
3.04 LAWN INSTALLATION 
 A. Seeded Lawn: 
  1. Perform seeding operations when the soil is not saturated and when winds are not excessive. 
  2. Seeding Rates: 
   a. For new lawn areas, sow seed at the rate of 7 lbs./1000 sq.ft. 
   b. For reconditioned lawn areas, sow seed at the rate of 6 lbs./1000 sq.ft. 
  3. Spread evenly sowing equal quantities in 2 directions, at right angles to each other. 

4. Rake or drag surface of the soil lightly to incorporate seed into top 1/8" of soil. Roll with light 
lawn roller. 

5. Immediately after seeding, cover areas with straw evenly spread at a rate of 2 1/2 tons per 
acre.  Anchor straw with liquid tackifier applied uniformly at rates recommended by the 
manufacturer.  Protect buildings, pavements, plantings and all non-seeded areas from 
tackifier overspray. 

 
B. Watering:  Following lawn installation, water entire area by use of lawn sprinklers.  Initial watering 

shall continue until the equivalent of a 2" depth of water has been applied over the entire lawn 
area, at a rate which will not dislodge seed.  Watering methods and equipment shall not cause 
erosion and /or compaction of the surface. Water lawns until final acceptance, at such frequency 
as weather conditions require, to maintain appropriate soil moisture for seed germination and 
establishment. 

 
3.05 HYDROSEEDING 

A. Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for 
hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable 
for hydraulic application. 

  1. Mix slurry with tackifier. 
2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply mulch at a 

minimum rate of 1500-lb/acre dry weight but not less than the rate required to obtain 
specified seed-sowing rate. 

 
3.06 RECONDITIONING EXISTING LAWNS 

A. Recondition existing lawn areas within the project limits that are to remain unchanged, that are 
bare, or have been disturbed by construction operations, including storage of materials or 
equipment and movement of vehicles.  Also recondition lawn areas where settlement or washouts 
occur or where minor regrading is required to correct surface drainage conditions. 
1. Remove topsoil containing foreign materials resulting from construction operations, including 

oil drippings, fuel spills, stone, gravel and other construction materials, and replace with new 
topsoil. 

2. Where substantial lawn remains, mow, dethatch, core aerate and rake.  Remove weeds 
before seeding.  Where weeds are extensive, apply selective herbicide as required.  Do not 
use pre-emergence herbicides. 

3. Remove waste off-site all foreign materials. 
4. Till stripped, bare and compacted areas thoroughly to a depth of 6". 
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5. Apply initial fertilizers and mix thoroughly into top 4 inches of soil.  Provide new topsoil as 
required to fill low spots and meet new finish grades. 

6. Apply seed and mulch as required for newly seeded lawns. 
7. Water newly seeded areas and keep moist until new grass is established. 

 
3.07 SATISFACTORY LAWNS 

A. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close stand of 
grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 
percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

 
B. Reestablish lawns that do not comply with requirements and continue maintenance until lawns 

are satisfactory. 
 

END OF SECTION 
 


